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POWER REACTORS, NON-BREEDING, OTHERWISE 
MODERATED OR UNMODERATED 
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FOSSIL FUELS 

COAL 
PETROLEUM 
NATURAL GAS 
OIL SHALES AND TAR SANDS 
HYDROGEN AND SYNTHETIC FUELS 
ELECTRIC POWER 
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DISTRIBUTION 
CONSUMPTION AND UTILIZATION 
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SOLAR 
GEOTHERMAL 
OTHER 
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DESIGN AND DEVELOPMENT. 
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EHD GENERATORS 


THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT. 
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THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT. 
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FUEL CELLS 


DESIGN AND DEVELOPMENT. 


PERFORMANCE AND TESTING 


MATERIALS, COMPONENTS, AND AUXILIARIES 
APPLICATIONS 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 
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SUPERCONDUCTING MOTORS 
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UTILIZATION 
BUILDINGS 


CHEMISTRY 


RESIDENTIAL 
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COMMERCIAL 


TRANSPORTATION AND PROPULSION andn 


RAILWAY 
LAND AND ROADWAY 


SEA AND WATER 
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ENERGY SOURCES 


EQUIPMENT AND PROCESSES 


WASTE HEAT UTILIZATION 
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ELECTRIC POWER 
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WASTE MANAGEMENT 
ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 


INTERNAL COMBUSTION ENGINES 
SPARK-IGNITION 


DIESEL 


TURBINE 
EXTERNAL COMBUSTION ENGINES 
STIRLING CYCLE. 
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HYBRID SYSTEMS 


FLYWHEEL PROPULSION 


VEHICLE DESIGN FACTORS 
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ENGINE-TRANSMISSION MATCHING 


ENGINE SYSTEM 
WEIGHT. 


EMISSION CONTROL 


NITROGEN OXIDES 
CARBON MONOXIDE 


HYDROCARBONS 


ALTERNATIVE FUELS 


MATERIALS 


METALS AND ALLOYS 
PREPARATION AND FABRICATION 
STRUCTURE AND PHASE STUDIES 
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MECHANICAL PROPERTIES 
PHYSICAL PROPERTIES 
CORROSION AND EROSION 
RADIATION EFFECTS 
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PREPARATION AND FABRICATION 
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PHYSICAL PROPERTIES 
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RADIATION EFFECTS 
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POLYMERS AND PLASTICS 
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DEGRADATION AND EROSION 
OTHER MATERIALS 
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STRUCTURE AND PHASE STUDIES 
PROPERTIES.. 
CORROSION, EROSION, AND DEGRADATION 
RADIATION EFFECTS 
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ACTIVATION AND NUCLEAR REACTION 
PROCEDURES 
CHEMICAL PROCEDURES 
RADIOMETRIC AND RADIOCHEMICAL 
PROCEDURES 
SPECTRAL PROCEDURES 
SEPARATION PROCEDURES 
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CHEMICAL AND PHYSICOCHEMICAL PROPERTIES. 
ISOTOPE EFFECTS 
ISOTOPE EXCHANGE AND ISOTOPE SEPARATION .. 
ORGANIC CHEMISTRY 
CHEMICAL AND PHYSICOCHEMICAL PROPERTIES. 
ISOTOPE EFFECTS 
ISOTOPE EXCHANGE AND ISOTOPE SEPARATION .. 
ELECTROCHEMISTRY 
PHOTOCHEMISTRY 
RADIATION CHEMISTRY 
RADIOCHEMISTRY AND NUCLEAR CHEMISTRY 
HOT-ATOM CHEMISTRY 
PROPERTIES OF RADIOACTIVE MATERIALS 
RADIOISOTOPE PRODUCTION 
COMBUSTION CHEMISTRY 


GENERAL ENGINEERING 
FACILITIES AND EQUIPMENT 
CRYOGENIC AND SUPERCONDUCTING 
EQUIPMENT AND DEVICES 
PROTECTIVE STRUCTURES AND EQUIPMENT 
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SHIPPING CONTAINERS 
LASERS 
HEAT TRANSFER AND FLUID FLOW 
MATERIALS TESTING 
SAFETY ENGINEERING 
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ELECTRONIC CIRCUITS AND DEVICES 
SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 
COMBUSTION SYSTEMS 
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DESIGN, DEVELOPMENT, AND OPERATION 

DESIGN, DEVELOPMENT, AND OPERATION 

BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


AUXILIARIES AND COMPONENTS 


ION SOURCES 


INJECTION AND EXTRACTION SYSTEMS 
EXPERIMENTAL FACILITIES AND EQUIPMENT. 
STORAGE RINGS 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 
RADIATION DOSEMETERS 


NUCLEAR SPECTROSCOPIC INSTRUMENTAION 
HIGH ENERGY PHYSICS INSTRUMENTATION 


RADIOMETRIC INSTRUMENTS 
RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 


ELECTRONIC SYSTEMS 
MISCELLANEOUS INSTRUMENTS 


WELL LOGGING INSTRUMENTATION 
EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 


NUCLEAR 


CIVIL USES 


WEAPONRY 


EXPLOSION DETECTION 


RADIOMETRIC TECHNIQUES 


CHEMICALS MONITORING AND TRANSPORT 
RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


SITE RESOURCE AND USE STUDIES 


REGULATIONS 


ENVIRONMENTAL SCIENCES, TERRESTRIAL 
BASIC STUDIES 


RADIOMETRIC TECHNIQUES 


CHEMICALS MONITORING AND TRANSPORT 
RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


SOIL 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS.... 


SITE RESOURCE AND USE STUDIES 
REGULATIONS 


ENVIRONMENTAL SCIENCES, AQUATIC 
BASIC STUDIES 


CHEMICALS MONITORING AND TRANSPORT 
RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


WATER 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


SITE RESOURCE AND USE STUDIES 
REGULATIONS 


ENYIRONMENTAL-SOCIAL ASPECTS OF ENERGY 
TECHNOLOGIES 


SOCIAL AND ECONOMIC STUDIES nergys 


ASSESSMENT OF ENERGY TECHNOLOGIES 
ENVIRONMENTAL IMPACT STATEMENTS 
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BIOCHEMISTRY 


CYTOLOGY 
GENETICS 


METABOLISM 


TRACER TECHNIQUES 
MEDICINE 


TRACER TECHNIQUES 


MICROBIOLOGY 


MORPHOLOGY 


PATHOLOGY 


PHYSIOLOGICAL SYSTEMS 


TRACER TECHNIQUES 
PUBLIC HEALTH 


AGRICULTURE AND FOOD TECHNOLOGY 


TRACER TECHNIQUES 


BIOMEDICAL SCIENCES, APPLIED STUDIES 
RADIATION EFFECTS 


RADIATION EFFECTS ON BIOCHEMICALS 
IN VITRO 


IN MICROORGANISMS 


IN ANIMALS 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 


RADIATION EFFECTS ON MICROORGANISMS 
BASIC STUDIES 


VACCINE PREPARATION AND OTHER 
APPLICATIONS 


RADIATION EFFECTS ON PLANTS 


BASIC STUDIES 
RADIATION EFFECTS ON ANIMALS 


MAN 


VERTEBRATES 


BASIC STUDIES 


DISINFESTATION 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 
MAN 


ANIMALS. 


NUCLIDE KINETICS AND TOXICOLOGY 
MAN 


ANIMALS 


PLANTS 


CHEMICALS METABOLISM AND TOXICITY 
MICROORGANISMS 


PLANTS 


INVERTEBRATES 


VERTEBRATES 


MAN 


OTHER ENVIRONMENTAL POLLUTANT EFFECTS 
HEALTH AND SAFETY 


GEOSCIENCES 


GEOLOGY AND HYDROLOGY 
GEOPHYSICS 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


GEOCHEMISTRY 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


COSMIC RADIATION 


STARS 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 
SOLAR PHENOMENA 


GALAXIES 


COSMOLOGY 


PLANETARY PHENOMENA 


ATMOSPHERIC PHYSICS 
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PHYSICS RESEARCH—Continued 


AURORAL AND IONOSPHERIC PHENOMENA 
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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 19438, 19484, 19564, 19565, 
19572, 19573 


18391 (ERDA—113-75/1, pp 9-11) Energy conversion alterna- 
(ECAS). (NASA, Lewis Research Center, Cleveland). 


In Coal power and combustion quarterly report, Janua- 
ty—March 1975. 

The ECAS effort during the quarter involved Task I- 
Parametric Analyses. Assumptions, analytical procedures, and a 
matrix of points for the parametric analyses were established. In 
addition, Lewis Research Center provided General Electric and 
Westinghouse a summary format for the information being 
generated in Task I and information defining the common assump- 
tions to be used, including specifications on coal and emission 
standards. Other activities included continued work on developing 
computer codes for evaluating study results, selecting materials for 
the energy conversion systems being studied, sizing components, 
and estimating costs. (auth) 


18392 Second international conference on coal research, Lon- 
don, England, October 8—9, 1974. Cheltenham, England; National 
Coal Board (1974). vp. (In several languages). (CONF- 
7410159—). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

The Second International Conference on Coal Research was 
held at London, England on Oct. 8—9, 1974. Some 26 articles and 
dicussions have been abstracted individually for ERA and eighteen 
for EPA. They involve coal mining production, reserves, methods 
in 8 countries, research policies, advanced mining techniques, 
health and safety, coal utilization and conversion to liquid and 
gaseous fuels. International cooperation and the importance of 
coal in meeting the energy crisis are stressed. (LTN) 


18393 (ORNL/TM—5430) Coal Technology Program progress 
report, March 1976. (Oak Ridge National Lab., Tenn. (USA)). 
May 1976. Contract W-7405-eng-26. 29p. Dep. NTIS $4.00. 

Shakedown tests of the bench-scale hydrocarbonization 
system were successfully completed. Wyodak coal was fed to the 
reactor at a rate of 9.9 lb/hr where it was hydrocarbonized at 
1050°F under 20-atm hydrogen pressure. Laboratory results in- 
cluding settling tests, bench-scale settling tests, and sample ageing 
tests were continued. Two of ten compounds tested with the 
laboratory-scale apparatus were effective in increasing settling 
rates of solids in Solvent Refined Coal unfiltered oil, but bench- 
scale tests failed to show any improvements in the settling rate 
over the untreated SRC-UFO. Analytical chemistry efforts involved 
the removal and concentration of organic components in by- 
product waters from fossil fuel conversion processes. A sephadex 
gel is being used to achieve hydrophilic-lipophilic separations in 
organic mixtures as a step in the analysis of fossil fuel related 
materials. Engineering Evaluations of the Synthiol and Hydrocar- 
bonization Processes continued with the Synthiol process flow dia- 
grams, heat and material balances, and utilities requirements bein, 
completed. Inspection techniques were developed for wear- an 
process-resistant coatings. Orders were placed for the Incoloy 800 
tubing and a smaller quantity of Inconel 600 tubing for the tube 
matrix in the coal-fueled MIUS fluidized bed. An engineering feasi- 
bility review of General Atomic’s proposal to ERDA for a bench- 
scale test program on thermochemical water splitting for hydrogen 
production was completed. (auth) 


18394 Coal production and research policy in the USA. Gouse, 
S.W. pp vp of In Second international conference on coal 
research. Cheltenham, Eng.; National Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

Coal research programs related to energy independence are 
discussed briefly. The aim is to greatly increase utilization of coal, 
first in direct combustion, then by conversion to other fuel forms, 
and finally as a chemical feedstock. The planning and research and 
development program is quite large; it may be limited by the 
availability of creative manpower rather than by financial restric- 
tions. Various mechanisms for sharing the risks with industry that 
are inherent in the construction of large-scale new commercial en- 
terprises using coal in new ways are being studied. International 
cooperation in coal research programs is stressed. (LTN) 


18395 Coal production and research policy in Canada. Kol- 
bourne, W.T. pp vp of In Second international conference on coal 
research. Cheltenham, Eng.; National Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

The coal production rate in Canadian underground and sur- 
face coal mines is given, with a brief discussion of the kind of coal, 
mining methods and uses in each of the various areas. Develop- 
mental activities are covered similarly. Research programs and 
energy policy of the Dominion and several provincial organizations 
are discussed briefly. (LTN) 


18396 Bituminous coal mining in the German Federal 
Republic: production and research. Messerschmidt. pp vp of In 
Second international conference on coal research. Cheltenham, 
Eng.; National Coal Board (1974). (In German) 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

German coal mining (production, trade, uses, price 
changes) is described. Research programs in gasification and 
liquefaction are discussed briefly. (LTN) 


18397 Coal mining production program and research policies 
in France. Pot, M.F. pp vp of In Second international conference 
on coal research. Cheltenham, Eng.; National Coal Board (1974). 
(In French) 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

The rather considerable dependence of Western Europe on 
imported energy is stressed by showing the worsening position 
between 1957 and 1972. French coal mining production trends are 
given by major mining areas. French programs in coal research are 
given briefly: Industrial explosions, reactivity of dusts, quartz dusts, 
protection from the effects of explosions, air pollution, water pol- 
lution, incineration, noise, mining equipment, ground subsidence, 
transport, automatic control, nonflammable hydraulic fluids, 
telecc ications, coke, coke oven air pollution, carbonization, 
building materials, uses for fly ash, thermal insulation, energy con- 
servation, heat recovery, etc. Little work is being done on coal 
gasification or liquefaction. (LTN) 
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18398 Coal and research policy in the U. K. Gra- 
inger, L. é vp of In Second international conference on coal 

research. Cheltenham, Eng.; National Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

Present coal production in the United Kingdom is 120 mil- 
lion tons annually; the goal is to increase this gradually to 150 mil- 
lion tons (by the expenditure of 600 million pounds), to improve 
productivity and to get 50 percent more useful energy from the 
coal mined. Minor changes in the research program have led to 
greater emphasis on environmental problems, methane control, au- 
tomation, remote control and tailings disposal. The established 
research program involves pressurized fluidized-bed combustion 
(with air heating) with a gas turbine topping cycle, solvent extrac- 
tion (aimed at the production of carbon products and eventually a 
liquid which can be hydrogenated), pyrolysis (including gasifica- 
tion of chars), and underground gasification. Effort on process as- 
sessment and evaluation is to be increased. (LTN) 


18399 Coal and research policy. Hams, A.H. pp vp 
of In Second international conference on coal research. Chelten- 
ham, Eng.; National Coal Board (1974). 

From 2. international coal research conference; London, 
p-aeg <A. Kingdom of Great Britain and Northern Ireland 8UK® (8 

4). 

See CONF-7410159—. 

Australian coal resources amount to nearly 200 billion tons. 
Production in 1972-73 was 83 million tons. Coal mining research 
is currently confined to the underground mining of bituminous 
coal (more than 80 percent of the bituminous coal can be 
recovered only by underground methods). Efforts in beneficiation 
involve pilot plant washing plants and include the prediction of 
beneficiated coal products using only drill hole samples. Some ef- 
fort is devoted to combustion and to coal processing (coke mak- 
ing, low ash products, solvent refined coal, gasification, etc.). 
(LTN) 


18400 South Africa: coal business and research. La Grange, C.; 
Tew, A. pp vp of In Second international conference on coal 
research. Cheltenham, Eng.; National Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

South Africa’s coal reserves have been estimated at 37 bil- 
lion tons. Production is presently about 60 million tons, but is ex- 
pected to more than double by 1990. More than half this produc- 
tion is used for the generation of electricity; the rest is used for 
metallurgy, industries, railways and gasification (Sasal). The or- 
ganization of coal research is described: prospecting (including 
data compilation), mining (the occurrence of explosive gases, 
dusts; spontaneous heating and the causes of explosions), coal 
preparation (S.A. coal is high ash, so preparation is necessary to 
cut transport and ash handling costs; special laboratory, bench and 
pilot plant washing facilities are available); and coal uses (grading 
export coal, combustion tests, prevention of air pollution, coke or 
form coke production (S.A. coals are not good coking coals and 
research is needed to provide satisfactory blast furnace and metal- 
- ical coke); and the production of liquid and gaseous fuels). 
( ) 


18401 Summing-up. Bagge, C.E. pp vp of In Second interna- 
tional conference on coal research. Cheltenham, Eng.; National 
Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

The need for international cooperation in solving the world 
economic problems brought on by the Arabs raising the price of 
oil to the cost of liquid conversion of coal is stressed. U.S. efforts 
are described. A massive program in research and development 
has been undertaken in coal mining, coal gasification, coal 
liquefaction, power plant combustion and electricity generation, 
and transport (railway, slurry pipeline and high voltage transmis- 
sion of power). The task is to mobilize our collective wisdom, in- 
dustrial might and unity of purpose to forge an alternative to oil 
TN) coal sufficient to preserve international energy stability. 


18402 Energy from coal. Fumich, G. Jr. (Energy Research and 
Development Administration, Washington, DC). Combustion; 47: 
No. 11, 7-14(May 1976). 

U.S. ERDA’s research programs (and the strategy and goals 
involved) for coal gasification, coal liquefaction, direct coal com- 
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bustion, and advanced power cycles (combined cycles, mag- 
netohydrodynamics) are reviewed briefly. Technical management 
and coordination of the program and industry - government 
cooperation are discussed. (LTN) 


PROCESSING 


REFER ALSO TO CITATION(S) 18525, 18554, 18848, 19581, 
19795, 20197 


18403 (ERDA—76-32-2) Coal demonstration plants. ly 
report, April—June 1975. (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA). Office of Fossil Energy). 
1976. 24p. Dep. NTIS $4.00. 

Progress in the ERDA-sponsored COALCON hydrocar- 
bonization demonstration plant is reported: flow sheets, coal test- 
ing, design, engineering, site selection process, hydrogen produc- 
tion, procurement, etc. Coal feeders are being developed to feed 
crushed coal from an atmospheric pressure hopper into a gasifier 
at high pressure (up to 100 atmospheres). Engineering support ser- 
vices by the U. S. Corps of Engineers with respect to plant design, 
construction and procurement are described. Technical support by 
the Ralph M. Parsons Co. in conceptual design, economic and 
technical evaluation (including pilot plant and unit operation per- 
formance) is outlined. (LTN) 


18404 Discussion: coal utilisation and conversion. Grainger, L. 
pp vp of In Second international conference on coal research. 
Cheltenham, Eng.; National Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159-—-. 

Methods of improving coke were discussed (preheating, 
formed coke process, stamped and fed in coke form). The 
processes work but apparently are labor intensive. The use of 
process heat reactors to provide heat energy for coal gasification 
was discussed, including a novel way of heat transport by means of 
chemical energy. The cost of stack gas cleaning (desulfurization) 
was also discussed (up to $140/Kw capital cost and with a loss of 
thermal efficiency). (LTN) 


18405 Mineralogy of ash of some American coals: variations 
with temperature and source. Mitchell, R.S. (Univ. of Virginia, 
Charlottesville); Gluskoter, H.J. Fuel; 55: No. 2, 90-96(Apr 1976). 

Ten samples of mineral-matter residue were obtained by the 
radiofrequency low-temperature ashing of subbituminous and bitu- 
minous coals. The low-temperature ash samples were then heated 
progressively from 400 to 1400°C at 100°C intervals. Mineral 
phases present at each temperature interval were determined by X- 
ray diffraction analyses. The minerals originally present in the 
coals (quartz, kaolinite, illite, pyrite, calcite, gypsum, dolomite, 
and sphalerite) were all altered to higher temperature phases. 
Several of these phases, including kaolinite, metakaolinite, mullite, 
anhydrite, and anorthite, were found only in limited temperature 
ranges. Therefore, the temperature of formation of the ashes in 
which they occur may be determined. Mineralogical differences 
were observed between coal samples from the Rocky Mountain 
Province, the Illinois Basin, and the Appalachians; and as a result 
of these mineralogical differences, different high-temperature 
phases resulted as the samples were heated. However, regional 
generalizations cannot be made until a greater number of samples 
have been studied. 


CARBONIZATION 


18406 (FE—1220-08) Clean coke process: process develop- 
ment studies. Report for fourth quarter, 1975. (USS Engineers and 
Consultants, Inc., Pittsburgh, Pa. (USA)). Feb 1976. Contract 
E(49-18)-1220. 28p. Dep. NTIS $4.00. 

Fifteen tons of washed Illinois No. 6 coal containing 37.3 
percent volatile matter and 1.95 percent total sulfur was received 
from the USS Robena Laboratory. Two carbonization PDU runs 
were completed at 1410°F and 150 psia, and at 1300°F and 165 
psia. Total operating time for the carbonization PDU is 1724 
hours, with 863 hours at 1300°F or higher. Incoloy Alloy 800 cor- 
rosion specimens exhibited little carburization after 878 hours ex- 
posure to high temperatures during carbonization PDU operation. 
The 3-inch continuous carbonizer is complete and ready for opera- 
tion. Examination of the original element bundle from the PDU 
recycle-gas heater indicated that failure was due to carburization, 
metal dusting, and overheating. The flash vaporizer of the binder- 
preparation PDU was used to process blowdown wash oil from the 
carbonization PDU. A decanter makes possible the recovery of 
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light oils that codistill when the wash oil is heated to dehydrate it 
prior to flash distillation. In the hydrogenation PDU, vapor-stripper 
tests with clean oil were continued. An improved arrangement of 
equipment was made ible by removing the blast wall between 
Cells 1 and 2. About 960 pounds of coke pellets were produced in 
the coke-preparation PDU. (auth) 


18407 (FE—2030-2) Characteristics of American coals in rela- 
tion to their conversion into clean energy fuels. Quarterly technical 
progress report, October—December 1975. Spackman, W.; Davis, 
A.; Walker, P.L.; Lovell, H.L.; Essenhigh, R.H.; Vastola, F.J.; 
Given, P.H. (Pennsylvania State Univ., University Park (USA)). 
Feb 1976. Contract E(49-18)-2030. 74p. Dep. NTIS $4.50. 

The actual coal gasification reaction is controlled diffu- 
sionally in the lower part of the bed and kinetically in the upper 
part of the bed. When closely size-graded pulverized coal particles 
undergo rapid devolatilization in a laminar flow reactor, the effect 
of heating-up time on weight loss is negligibly small. All other ex- 
perimental conditions being equal, the smaller the particle, the 
greater is the weight loss. Reactivity of a char increases with in- 
crease in partial pressure of oxygen in the air-nitrogen mixtures. 
Reactivities of various chars are determined by rank of the parent 
coals and their mineral matter content. There is a 170-fold dif- 
ference in the reactivities of various chars. Char reactivities are 
maximized by keeping the maximum heat treatment temperature 
as low as possible, the heating rate to maximum temperature as 
high as possible, and allowing no soak time at maximum tempera- 
ture. Therefore, reactivity of a char prepared by rapid devolatiliza- 
tion is appreciably higher than that of a char prepared by heat 
treatment using slow heating rates. The differential scanning 
calorimetry technique can be used to characterize carbons in terms 
of their reactivities. Small angle x-radiation scattering shows 
promise in characterization of internal porosity in coal chars. 
Siderite and pyrite significantly increase reactivity of Saran carbon 
to hydrogen. On the other hand, calcite and kaolinite inhibit the 
hydrogasification reaction. Oil-water-air emulsions have lower ther- 
mal efficiency than oil itself; however, the addition of coa! to the 
emulsion increases the efficiency to that of oil. The addition of 
coal also consistently results in increased heat flux from the flame 
to the water tubes. (auth) 


18408 New techniques for coke and gas production. Peters, W. 
pp vp of In Second international conference on coal research. 
Cheltenham, Eng.; National Coal Board (1974). (In German) 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

German developments in coke making and coal gasification 
are reviewed. Techniques of making better coke more efficiently 
involve preheating the charge, the formed coke process, etc. 
Several methods of coal gasification (Lurgi, Winkler, Koppers-Tot- 
zek) are reviewed with descriptions of flowsheets, operating condi- 
tions and products. Finally, the use of process heat reactors to pro- 
vide economically the heat required in the gasification reaction is 
discussed. In this way the methane production from one ton of 
coal can be raised to 880 m? from 550 m*. (LTN) 


DESULFURIZATION AND PURIFICATION 


REFER ALSO TO CITATION(S) 18419, 18442, 18478, 18479, 
18494, 18503, 18565 


18409 (FE—2013-3) Novel catalyst supports for hydrodesul- 
furization of coal. Quarterly report, January— March 1976. Weller, 
S.O.; Bergantz, J.A. (State Univ. of New York, Buffalo (USA)). 
Apr 1976. Contract E(49-18)-2013. 18p. Dep. NTIS $3.50. 

The use of O, chemisorption at low temperatures as a 
means of measuring the specific surface area of supported molyb- 
dena in catalysts (after pre-reduction) has been investigated as a 
function of temperature, time, and O, partial pressure. The sorp- 
tion of O,, both chemical and physical, is rapid at -195° and -78°C 
for a standard Harshaw Co/Mo/AI,O,; catalyst. The amount of 
chemisorption, determined as the difference between the first and 
second isotherms for O, on a pre-reduced and evacuated catalyst, 
is lower at -78° than at -195°C. The first and second isotherms at - 
195° are smooth and parallel over a considerable range of pres- 
sure, permitting determination of the '’amount chemisorbed’’ with 
little ambiguity. At 0°C, by contrast, the sorption of O, is relatively 
slow, and the total amount of O, taken up exceeds that at -78°C. 
The implication is that bulk phase re-oxidation of the molybdena 
already occurs to some extent at 0°; this temperature is, therefore, 
too high to use for the chemisorption. The temperature of -195°C 
has been tentatively chosen as standard for O, chemisorption. 
Similar results on O, chemisorption have been obtained for unsup- 
ported molybdena, after pre-reduction at 350°C. Satisfactory 
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results are now obtained using the vapor phase hydrodesulfuriza- 
tion of thiophene as a test reaction for catalyst desulfurization ac- 
tivity. (auth) 


18410 (PB—243795/2ST) Coal-pyrite flotation: a modified 
technique using concentrated second-stage pulp. Technical progress 
report. Miller, K.J. (Bureau of Mines, Pittsburgh, Pa. (USA). Pitt- 
sburgh Mining and Safety Research Center). May 1975. 16p. (BM- 
TPR—91). NTIS $3.25. 

Report on Coal Preparation Program. See also report dated 
Sep 1973, PB—224571. 

The Bureau of Mines two-stage coal-pyrite flotation process 
was modified to provide a more concentrated final clean coal slur- 
ry underflow that could be dewatered economically by filtration or 
centrifugation. This was accomplished by doing the first-stage coal 
flotation step in the conventional manner with a slurry of about 8 
percent solids but running the second-stage pyrite flotation step 
with undiluted coal froth concentrate containing about 25 percent 
solids. The final clean coal underflow produced by the new 
technique contained between 26 and 30 percent solids; this pulp 
was sufficiently concentrated to be filtered industrially without 
further thickening. Sulfur removal was equal to that obtained using 
dilute second-stage pulp. (GRA) 


18411 Process for eliminating nitrogenous ingredients from 
solid fuel. Ito, S. (to Mifuji Iron Works, Ltd.). US Patent 
3,942,956. 9 Mar 1976. Priority date 12 Jul 1974, Japan. 8p. 

A nitrogenous ingredient is eliminated from solid fuel, for 
example, coal, by treating in a treating chamber, the coal with a 
treating gas having a predetermined temperature and composition 
at a temperature of 650 to 1200°C, the treating gas being prepared 
by uniformly mixing, in a conditioning chamber located upstream 
from the treating chamber, a predetermined amount of steam or 
water and hydrogen gas or a mixture gas containing at least 30 
percent by volume of hydrogen gas together with an inert burnt 
gas containing at most 2 percent by volume of oxygen gas. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 18417, 18472, 18491 


18412 (FE—1200-1) Hydrogenation of western coal in dilute 
phase under medium pressures for production of liquids and gases. 
Final report. Wiser, W.H. (Utah Univ., Salt Lake City (USA). 
Dept. of Mining, Metallurgical and Fuels Engineering). Dec 1975. 
Contract FE(49-18)-1200. 151p. Dep. NTIS $6.75. 

Previous research conducted at the University of Utah in- 
dicated a possibility for a short residence time conversion of coal 
to useful liquid and gaseous fuels. This concept was tested in short 
(6 ft.), small diameter tubes at high temperatures (2000 psi 
hydrogen pressure and 650 to 700°C) and then extended to longer 
tubes at lower temperatures (1800 psi hydrogen pressure at 480- 
520°C). An application of 5 percent ZnCl, to the coal results in 
70-75 percent conversion of coal matter to liquid and gaseous 
fuels at a coal feed rate of '/, pound of coal per minute in a '/,"’ 
I.D. tube 100 feet long. Many problems associated with this 
process have been investigated. These range from residence time 
measurements, prospective catalyst screening and catalyst recovery 
to processing, upgrading and characterizing products. Further 
areas of inquiry have been studies of catalyst-coal interactions and 
development of new catalysts and procedures for using available 
catalysts with coal syncrudes produced by the ZnCl, method. 
Details of these investigations are reported here and in other 
technical reports that have resulted. Specific literature references 
are provided. (auth) 


18413 Flash hydrogenation of coal. I. Experimental methods 
and preliminary results. Graff, R.A.; Dobner, S.; Squires, A.M. 
(City Univ. of New York). Fuel; 55: No. 2, 109-112(Apr 1976). 

A laboratory reactor system has been developed for the 
determination of products obtainable from the flash heating of raw 
coal in flowing hydrogen at pressures up to 100 atm. The system 
provides for control of heating rate, solids-contact time and 
vapour-product residence time. A comparison of results in which 
each of these time parameters was varied in turn illustrates their 
importance in determining the yields of alkanes and single-ring 
aromatics. 


18414 Flash hydrogenation of coal. II. Yield structure for Il- 
linois No. 6 coal at 100 atm. Dobner, S.; Graff, R.A.; Squires, A.M. 
(City Univ. of New York). Fuel; 52: No. 2, 113-115(Apr 1976). 
Hydrocarbon yields are mapped for a mine-mouth sample of 
Illinois No. 6 coal in 100 atm of flowing hydrogen, brought to 
reaction temperature at 650°C/s. The influence of reaction tem- 
perature was explored from 620 to 980°C with a vapour-product 
residence time of 0.6 s. The effect of increasing residence time was 
explored at 700°C. The only light products observed in more than 
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trace amounts (above | percent) were methane, ethane, propane, 
and BTX (benzene, toluene, and xylene). Carbon balances show 
little if any heavier material in the product at temperatures beyond 
850°C at 0.6 s vapour-residence time or beyond a residence time 
of 3 s at 700°C. 


GASIFICATION 


REFER ALSO TO CITATION(S) 18408, 18412, 18477, 18478, 
18479, 18516, 18519, 18524, 18546, 18555, 18566, 18572, 
18573, 18665, 18849, 18865, 18867, 18869, 18870, 18871, 
18872, 18873, 18876, 19032, 19574, 19575, 19576, 19579, 
19580, 20181 


18415 (ANL—75-XX-2) Materials Science Division second 
quarterly report for period ending March 15, 1975. (Argonne Na- 
tional Lab., Ill. (USA)). 1975. Contract W-31-109-Eng-38. 133p. 
Dep. NTIS $6.00. 

Progress in material science studies for coal gasification 
plants, in particular for the BI-GAS process pilot plant, is reported. 
The results of slag corrosion tests of various refractories 
(compositions are given) are presented. The development and test- 
ing (by thermal cycling) of protective ceramic coatings on metals 
is described. The capability for several kinds of nondestructive 
testing is being developed and some results are reported. A major 
part of the effort involves the development of mathematical 
models of wear processes (erosion and corrosion) based on the 
elastic, plastic and fracture properties of materials and particle 
size, impact velocity, angle of impact, etc. Another major section 
involves the behavior of iron and nickel base alloys in the hostile 
environments expected with respect to oxidation, corrosion, sul- 
fidation, carburization, nitridation and erosion. The investigation of 
a pipe failure is reported (stress corrosion cracking). (LTN) 


18416 (ANL—76-22) Materials Science Division coal technolo- 
gy fifth quarterly report, October—December 1975. (Argonne Na- 
tional Lab., Ill. (USA)). 1975. Contract W-31-109-Eng-38. 65p. 
Dep. NTIS $4.50. 

Results on refractories tested in the slag-corrosion-cup test 
indicate that attack by acidic slag is less severe than by basic slag. 
The first (200 h) test in the slag-abrasion-corrosion test rig was 
completed. Nondestructive tests have been conducted at the CO, 
Acceptor plant and the HYGAS plant, and an instrumented piping 
section is being prepared for the Synthane plant. Carburization stu- 
dies, which have been performed on several alloys, indicate that 
the extent of carburization increases with an increase in the 
chromium content of the alloy. Present erosion models predict 
greater erosion rates than found experimentally, but they assume 
all particles impact the surface. Failure analyses have been con- 
ducted for HYGAS materials, and support in materials identifica- 
tion was given to Synthane plant personnel. (auth) 


18417 (BNL—20915) Flash hydropyrolysis process for conver- 
sion of lignite to liquid and gaseous products. Steinberg, M.; 
Sheehan, T.V.; Lee, Q. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Oct 1965. 36p. (CONF-760401—5). Dep. NTIS $4.00. 

From Conference of the division of fuel chemistry, of the 
American Chemical Society; New York, New York, United States 
of America *USA® (5 Apr 1976). 

The Flash Hydropyrolysis Process converts coal to liquid 
and gaseous hydrocarbons directly by rapidly heating coal with 
preheated H, to reaction temperatures followed by rapid cooling. 
A preliminary evaluation of the design and the economics of the 
process is presented. On the basis of experimental bench-scale ex- 
periments in a */,’’ tubular reactor, up to 25 percent of the carbon 
in lignite can be converted to liquids (15 percent benzene and 10 
percent oils) and 35 percent to light hydrocarbon gases (CH, and 
C,H,) with the remaining 40 percent as char and unreacted car- 
bon. A quasi-entrained flow tubular reactor design is assumed for 
estimating purposes. The modular process design includes coal 
preparation, hydropyrolysis, liquid and gaseous product separation, 
char separation, hydrogen recycle and synthesis by char gasifica- 
tion, and liquid and gaseous end-product modification. The end- 
products can be marketed as aromatic and olefinic chemical feed- 
stocks and high-Btu pipeline gas, or the process can be integrated 
with the feed and product streams of a modern automotive distil- 
late fuel refinery. Approximately 40,000 bbli/day of benzene and 
light oil and the equivalent of about 30,000 bbi/day of methane 
and ethylene can be produced from 25,000 T/D of lignite feed in a 
plant having a total investment of $574 million. The overall ther- 
mal efficiency is 86.8 percent. The economic evaluation indicates 
a reasonable return on the venture capital investment comparable 
to similar types of chemical feedstock and distillate fuel opera- 
tions. 
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18418 (BNWL—2040) Process for cleaning and removal of 
sulfur compounds from low Btu fuel gases. Interim report, Janua- 
ry—March 1976. Moore, R.H.; Ham, D.C.; Stegen, G.E. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Apr 1976. Con- 
tract E(45-1)-1830. 10p. Dep. NTIS $3.50. 

It is proposed to remodel the PDU by incorporation of ap- 
propriate sub-systems to permit operation in continuous process 
mode. The PDU will be operated for a period of time sufficient to 
demonstrate process viability. It has been relocated to an inproved 
support facility and repaired to a state of near readiness for opera- 
tion. During early pilot plant operation relatively high concentra- 
tions of COS were often found in the offgas from the scrubber. In 
some cases, these concentrations exceeded the inlet COS concen- 
tration. A theoretical study has been initiated to investigate the 
equilibrium of various reactions which may contribute to COS for- 
mation. (auth) 


18419 (CONF-741070—, pp 14.1-14.8) Thermodynamic con- 
siderations in the use of gasified coal as a fuel for power conversion 
systems. Osterle, F. (Carnegie-Mellcn Univ., Pittsburgh). 1974. 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 

In Proceedings: frontiers of power technology. 

The gaseous products of coal gasification are calculated on 
the basis of the amount of air and/or steam supplied and the tem- 
perature of the gases leaving the gasifier. Chemical equilibrium at 
this temperature is assumed. At the high end of the temperature 
range air flow dominates the steam flow and the combustible gas is 
essentially CO, whereas at the low end steam flow dominates the 
air flow and the gas combustible is essentially CH,. The H, content 
is zero at the high temperature end of the scale, rises to a max- 
imum as the temperature is lowered, and drops off again to near 
zero at the low temperature end. At the high temperatures heat is 
wasted in the scrubber-cooler and at the low temperatures more 
heat is required than is available from the scrubber-cooler. At the 
low temperatures problems with catalysis are encountered and 
large water demands are made unless the water condensed out in 
the scrubber-cooler is reclaimed by evaporation. The gasifier effec- 
tiveness as defined is higher at the low temperatures than at the 
high temperatures. It would appear that the gasification process 
characterized by case C would be optimum. The gas temperature 
indicated for this case (1000°K) cannot, of course, be expected to 
hold closely when other values are used for the parameters ar- 
bitrarily chosen for this paper, and when the volatile matter in the 
coal is considered. However the general conclusion that the power 
gas temperature should be brought to as low a temperature as 
possible without resorting to catalysis is probably valid. (auth) 


18420 (ERDA—76-49) Economic analysis of Westinghouse 
low-Btu gasification: combined-cycle power generating system 
producing 134.1 megawatts. Coal-dolomite gas producer, Indiana 
coal seam. (Bureau of Mines, Morgantown, W.Va. (USA)). Mar 
1976. 26p. Dep. NTIS $4.00. 

The Westinghouse Electric Corporation has conceived and 
developed a fluidized airblown gas producer which operates at 263 
psia and burns a caking coal-dolomite mixture, so that no pretreat- 
ment or flue gas desulfurization is necessary. A fluidized pres- 
surized gasification plant to gasify 47 tons per hour of an Indiana 
coal mixed with dolomite to provide fuel gas for a combined-cycle 
power generation system to produce 134.1 Mw net power will 
require a capital investment of $40,915,400 or $305.11 per 
kilowatt of net generating capacity. The selling price of power to 
support a 17-percent capital charge will vary with the cost of coal 
(15.9 mills/kwhr for $11/ton coal to 17.3 for $15/ton coal). The 
thermal efficiency of the system is 37.4 percent with the coal heat- 
ing value at 13,027 Btu’s per pound of coal. This is the overall net 
thermal efficiency and is based on the net power output after 
deductions for gas production. (auth) 


18421 (ERDA—76-52) Preliminary economic analysis of Bu- 
reau of Mines low-Btu gasification: combined-cycle power generat- 
ing system producing 299.0 megawatts, Pittsburgh coal seam. 
(Bureau of Mines, Morgantown, W.Va. (USA)). Mar 1976. 24p. 
(FE—2083-4). Dep. NTIS $3.50. 

The Bureau of Mines has developed and operated a pilot- 
plant size, fixed-bed gas producer which operates at 120 psig and 
burns caking coals; that is, no pretreatment is necessary. The pilot 
plant data have been supplied by Bureau of Mines personnel and 
were collected from experimental runs on a highly caking Pitt- 
sburgh seam coal. On the basis of the pilot plant data, power costs 
have been estimated for a full size plant based on July 1975 cost 
indexes. The evaluation includes sulfur removal, an ammonium 
sulfate plant, a water-scrubbing system for tar removal, and a com- 
bined-cycle power generating plant. A fixed-bed pressure producer 
gasification plant to gasify 140.4 tons per hour of Pittsburgh seam 
coal with a combined-cycle power generation system to produce 
299 MW net power will require a capital investment of 
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$151,221,200 or $505.76 per kW of net generating capacity. The 
selling price of power to support a 17-percent capital charge, with 
the cost of coal a parameter, will vary from 22.4 to 24.3 mills/kW- 
hr for coal costs varying from $11 to $15/ton. (auth) 


18422 (ERDA—76-57) Preliminary economic analysis of Lurgi 
plant producing 250 million scfd gas from New Mexico coal. 
(Bureau of Mines, Morgantown, W.Va. (USA). Process Evaluation 
Group). Mar 1976. 67p. (FE—2083-9). Dep. NTIS $4.50. 

An economic evaluation was made of an integrated plant 
sized and designed to produce 250 million scfd of 934-Btu gas by a 
Lurgi gasification system followed by shift conversion, purification, 
and a methanation system. The total capital investment is esti- 
mated to be $737,538,000 or $2,950/1000 scfd of gas production 
capacity. On the basis of a 330-day operating year for the plant 
and allowing credit for sulfur, ammonia, tar oil, and naphtha 
produced, the selling price of the gas/1000 scf of product is given 
with coal cost and discounted cash flow rates as parameters. (from 
Summary and Conclusions) 


18423 (ERDA—76-58) Preliminary economic analysis of CO, 
acceptor process producing 250 million standard cubic feet per day 
of high-Btu gas from two fuels: subbituminous coal and lignite. 
(Bureau of Mines, Morgantown, W.Va. (USA). Process Evaluation 
Group). Mar 1976. 115p. (FE—2083-7). Dep. NTIS $5.50. 

This report is divided into two sections. The first deals with 
a subbituminous coal, and the second deals with a lignite. An ab- 
stract was prepared for each section. (EJH) 


18424 (ERDA—76-58, pp 40p, Paper 75-6a) Economic analy- 
sis of CO, acceptor process producing 250 million standard cubic 
feet per day of high-Btu gas from two fuels: subbituminous coal. 
Mar 1976. 

In Preliminary economic analysis of CO, acceptor process 
producing 250 million standard cubic feet per day of high-Btu gas 
from two fuels: subbituminous coal and lignite. 

An evaluation was made of a plant to produce 250 MM scfd 
of high Btu gas. The gross heating value of the gas is 964.7 
Btu/scf. The system includes coal preparation, dolomite crushing, 
gasification, Selexol purification, methanation, final drying, Chance 
processing, and CO, scrubbing. The total investment is estimated 
to be $526,932,000 or $2,108/Mscf of daily capacity. These costs 
are based on July 1975 indexes. On the basis of a 330-day operat- 
ing year for the plant and allowing credit for the sulfur, ammonia, 
and excess power generated, the average selling price of the 
gas/Mscf is given with subbituminous coal cost and discounted 
cash flow (DCF) rates as parameters. 


18425 (ERDA—76-58, pp 39p, Paper 75-S5a) Economic analy- 
sis of CO, acceptor process producing 250 million standard cubic 
feet per day of high-Btu gas from two fuels: lignite. Mar 1976. 

In Preliminary economic analysis of CO, acceptor process 
producing 250 million standard cubic feet per day of high-Btu gas 
from two fuels: subbituminous coal and lignite. 

An evaluation was made of a plant to produce 250 Mscfd of 
high Btu gas. The gross heating value of the gas is 966.75 Btu/scf. 
The system includes lignite storage, handling, crushing, drying and 
preheating, dolomite crushing plant, gasification, purification, 
methanation, final drying, and Chance process to recover the sul- 
fur from solid wastes. The total investment is estimated to be 
$445,429,900 or $1,782/Mscf of daily capacity. On the basis of a 
330-day operating year for the plant and allowing credit for the 
sulfur, ammonium bicarbonate, and excess power generated, the 
average selling price of the gas is given with lignite cost and 
discounted cash flow rates as parameters. 


18426 (ERDA—76-59) Preliminary economic analysis of 
synthane plant producing 250 million scfd high-Btu gas from two 
coal seams: Wyodak and Pittsburgh. (Bureau of Mines, Morgan- 
town, W.Va. (USA). Process Evaluation Group). Mar 1976. 106p. 
(FE— 2083-10). Dep. NTIS $5.50. 

This report is divided into two sections. The first deals with 
a Wyodak seam coal, and the second deals with a Pittsburgh seam 
coal. An abstract was prepared for each section. (EJH) 


18427 (ERDA—76-59, pp 38p, Paper 75-15c) 250-million- 
scfd high-Btu gas plant. Synthane—Wyodak seam coal: an economic 
analysis. Mar 1976. 

In Preliminary economic analysis of synthane plant produc- 
ing 250 million scfd high-Btu gas from two coal seams: Wyodak 
and Pittsburgh. 

An economic evaluation was made of an integrated plant 
sized and designed to produce 250 million scfd of 940-Btu gas by a 
fluidized gasification system followed by shift conversion, purifica- 
tion, single-stage tube wall methanation, and pollution control. The 
total investment is estimated to be $643,373,500 or $2,573/1000 
scf/day of gas production capacity. On the basis of a 330-day 
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Operating year for the plant and allowing credit for sulfur, am- 
monia, and tar produced, the average selling price of the gas per 
thousand standard cubic feet of product is given with coal cost and 
discounted cash flow rates as parameters. 


18428 (ERDA—76-59, pp 37p, Paper 75-2d) 250-million-scfd- 
high-Btu-gas plant. Synthane—Pittsburgh seam coal: an economic 
analysis. Mar 1976. 

In Preliminary economic analysis of synthane plant produc- 
ing 250 million scfd high-Btu gas from two coal seams: Wyodak 
and Pittsburgh. 

An economic evaluation was made of an integrated plant 
sized and designed to produce 250 million scfd of 927-Btu gas by a 
fluidized gasification system followed by shift conversion, purifica- 
tion, single-stage tube wall methanation, and pollution control. The 
total investment is estimated to be $520,235,500 or $2,081/1000 
scf/day of gas production capacity. On the basis of a 330-day 
operating year for the plant and allowing credit for the sulfur, am- 
monia, and tar produced, the average selling price of the gas per 
thousand standard cubic feet of product is given with coal cost and 
discounted cash flow rates as parameters. 


18429 (ERDA—113-75/1) Coal power and combustion quar- 
terly report, January—March 1975. (Energy Research and 
Development Administration, Washington, D.C. (USA). Office of 
Fossil Energy). 1975. 44p. Dep. NTIS $4.00. 

The report consists of eight sections in addition to an execu- 
tive summary and a glossary. Each section was abstracted and in- 
dexed. (EJH) 


18430 (FE—1236-10) Participating surveillance services for 
electric power program. 1975 annual progress report for gasifica- 
tion programs. Eyre, I.W. (Gilbert Associates, Inc., Reading, Pa. 
(USA)). Apr 1976. Contract E(49-18)-1236. 17p. Dep. NTIS 
$3.50. 

Engineering and economic evaluations, feasibility studies 
and contract surveillance efforts carried out for ERDA in the area 
of coal conversion and electric power generation are reported. 
(LTN) 


18431 (FE—1505-5) Liquid phase methanation. Quarterly re- 
port, July 1, 1975—September 30, 1975. (Chem Systems, Inc., 
New York (USA)). 1975. Contract E(49-18)-1505. 22p. Dep. 
NTIS $3.50. 

The Calsicat Ni-230S/Witco 40 mineral oil system was 
tested in the bench scale system. As a result of system leakage and 
depressurization, the catalyst was deactivated. So the unit was shut 
down and completely overhauled. Steam addition to the liquid 
phase combined shift-methanation reactor dramatically affects the 
effluent composition. As little as 0.1 moles of steam per mole of 
dry gas feed results in increased effluent H, concentrations, 
satisfactory for the polishing reactor. The life test unit failed after 
1400 hours on stream. It was repaired and, after another 310 
hours, the test was terminated due to a plug in the reactor inlet. 
The polishing reactor has been on stream for 930 hours with the 
product gas composition constant at 77-9 percent CH, and 23-1 
percent CO,. Pilot plant construction continued, but was not 
completed due to the late arrival of 17 Walworth valves. (LTN) 


18432 (FE—1513-38) Agglomerating burner gasification 
process. Design, installation, and operation of a 25-ton-a-day 
process development unit. Annual report, 1975. Adams, R.R.; 
Corder, W.C.; Goldberger, W.M. (Battelle Columbus Labs., Ohio 
(USA)). Feb 1976. Contract E(49-18)-1513. 53p. Dep. NTIS 
$4.50. 

Major activity during 1975 centered on construction of the 
PDU. From about 25 percent finished at the start of the year, con- 
struction was advanced to more than 95 percent complete. More 
than 65 percent of the PDU has been verified by Battelle as 
mechanically complete and most of the rest is nearly ready for 
checkout. Battelle has now accepted care and custody of an esti- 
mated 30 percent of the plant. Commissioning is in progress. The 
first 15 of the operating staff, including the shift supervisors, are 
being trained. Work has been initiated on preparation of specifica- 
tions for the procurement of an expansion turbine for investigation 
of its applicability in energy recovery in a later stage of the pro- 
gram. 


18433 (FE—1514-45) Advanced coal gasification system for 
electric power generation. Quarterly progress report, second 
quarter, fiscal year 1976. Chamberlin, R.M.; Keairns, D.L.; Lan- 
caster, B.W.; Pillsbury, P.W.; Salvador, L.A.; Sverdrup, E.F. 
(Westinghouse Electric Corp., Lester, Pa. (USA). Heat Transfer 
Div.). 15 Jan 1976. Contract E(49-18)-1514. 14lp. Dep. NTIS 
$6.00. 

This program carries along in parallel all the analytical tasks 
and experiments necessary to evolve a coal gasification system for 
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electric power generation. The devolatilizer/desulfurizer portion of 
the Process Development Unit has now operated successfully on 
char and 2 types of bituminous coal. Test facilities for developing 
low-Btu gas burning combustors to be fitted to large utility-type 

turbines are now in operation. Feasibility of constructing com- 
Geeenes to fit the space envelope of utility gas turbines has been 
established; refinement of the designs to better deal with startup, 
turndown, dual-fuel operation and emissions control is under way. 
Maximum economic potential of this process will be realized by 
cleaning the product gas of particulates and trace contaminants at 
1600°F before burning in gas turbine. Efforts both to define the 
required cleanliness and to assure removal of particulates down to 
present fuel gas standards are as yet inconclusive. 


18434 (FE—1514-T-7) Advanced coal gasification system for 
electric power generation. Research and development report No. 81. 
Interim 


report No. 2, July 1, 1973—June 30, 1974. Volume I. 
(Westinghouse Electric Corp., Lester, Pa. (USA). Heat Transfer 
ae 1974. Contract OCR-14-32-0001-1514. 152p. Dep. NTIS 
$6. 


hil gasification in conjunction with combined gas and 
steam turbine generation provides for the economic, efficient, non- 
polluting coal-fueled electric power plants that will be increasingly 
needed in the United States. The Westinghouse Electric Corpora- 
tion is now developing such a system, utilizing a newly-devised 
multiple fluidized-bed gasification process — employs coal, 
air, and steam for gasification and | lomite for desul- 
furization). The U. S. Office of Coal Riecsasah and a 
Westingh dinated industrial team are sponsoring this ef- 
fort. The final product is a commerical-size Generating Pilot Plant 
that will operate as part of an existing utility generating station. It 
will provide technological verification and economic information 
for commercial operation. (auth) 


18435 (FE—1514-T-8) Advanced coal gasification system for 
electric power generation. Research and development report No. 81. 
Interim report No. 2, July 1, 1973—June 30, 1974. Volume II. 
(Westinghouse Electric Corp., Lester, Pa. (USA). Heat Transfer 
Div.). 1974. Contract OCR-14-32-0001-1514. 171p. Dep. NTIS 
$6.75. 

Coal gasification in conjunction with combined gas and 
steam turbine generation provides for the economic, efficient, non- 
polluting coal-fueled electric power plants that will be increasingly 
needed in the United States. The Westinghouse Electric Corpora- 
tion is now developing such a system, utilizing a newly-devised 
multiple fluidized-bed gasification process —-. employs coal, 
air, and steam for gasification and limest lomite for desul- 
furization). The U.S. Office of Coal Research and a | Westinghouse- 
coordinated industrial team are sponsoring this effort. The final 
product is a commercial-size generating pilot plant that will 
operate as part of an existing utility generating station. It will pro- 
vide technological verification and economic information for such 
a commercial operation. This part of the report is mainly con- 
cerned with combustion of the low Btu gas and gas turbine opera- 
tion, particularly with minimization of dusts, erosion, corrosion and 
deposition on the turbine blades. It includes results of ther- 
mochemical equilibrium data on alkali metal compounds at high 
temperature. (auth) 


18436 (FE—1514-T-9) Advanced coal gasification system for 
electric power generation. Research and developmemt report No. 
81. Interim report No. 3, July 1, 1974—June 30, 1975. 
(Westinghouse Electric Corp., Lester, ’Pa. (USA). Heat Transfer 
Div.). 1975. Contract E(49-18)-1514. 187p. Dep. NTIS $7.50. 

Construction of the 1200 Ib. of coal per hour process 
development unit (PDU) is essentially complete and operation 
under a comprehensive test program has begun. Laboratory studies 
are being continued to support the PDU design, the planning and 
calculation of tests, as well as to provide guidance for extrapola- 
tion to larger ratings. These studies are in the following areas: Cold 
model studies of fluidized beds to study bed circulation, jet 
penetration, solids separation, elutriation, and solids attrition; 
limestone sorbent behavior studies covering sulfur capture, sorbent 
regeneration and sorbent disposal; studies of devolatilization, char 
gasification, ash agglomeration and potential tar formation; turbine 
erosion-corrosion studies to determine the effects of entrained 
solids and alkali matrices on gas turbine blades, so as to derive 
realistic gas cleanliness specifications appropriate to modern gas 
turbines; gas cleaning tests to identify equipment for achieving 
cleanliness to these specifications; and combustion studies to deter- 
mine combustor configurations required to efficiently burn the low 
heating value product gas produced by the gasifier. (auth) 


18437 (FE— 1548-5) Experimental and design study of 
a fast pyrolytic gasification process. Quarterly technical report No. 
5, April—June 1975. Coates, R.L. (Eyring Research Inst., Provo, 
Utah ee Aug 1975. Contract E(49-18)-1548. 58p. Dep. 
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A total of 55 test runs have been made with the experimen- 
tal entrainment gasifier to date. Early tests revealed several equip- 
ment problems. The rotary feeders originally designed for feeding 
the coal were unsatisfactory for pressurized feeding. The coal in- 
jectors were subject to plugging by slag deposition. Overheating 
and melting of the combustion stage refractory insulation was en- 
countered. Plugging was encountered in the heat recovery 
exchanger and in the gas scrubber. Satisfactory feeding of the pul- 
verized coal has been achieved with auger-driven feeders aided by 
pneumatic vibrators. Relocating the pyrolysis coal injectors near 
the top of the combustion stage and the use of a low feed rate 
relative to the combustion coal feed rate eliminated char plugging 
and permitted conversion efficiencies of from 59-71 percent and 
heat values of 317-336 BTU/SCF. A critical review was made of 
prior work with entrained flow gasifiers. A series of parametric 
equilibrium calculations were made to study the effect of varying 
mixture ratios and the equilibrium temperature on the per- 
formance of the combustion stage of the present gasifier. A ther- 
modynamic analysis was made of three different methods for cool- 
ing the gasifier combustion products. A preliminary design study 
was made of a commercial scale gasifier having a throughput 
capacity of 25 tons per hour with detailed cost estimates for the 
equipment required. (auth) 


18438 (FE—1730-15) Preparation of a coal conversion systems 
technical data book. Project 8964 quarterly report, October 
1—December 31, 1975. (Institute of Gas Technology, Chicago, Ill. 
(USA)). Apr 1976. Contract E(49-18)-1730. 100p. Dep. NTIS 
$6.00. 


Design charts for steam-char gasification at l-atm pressure 
are presented. Experimental data from a 6-inch diameter steam-ox- 
ygen-char gasifier are compared with data predicted by the low- 
rate gasification model for the same operating conditions. A 
procedure for the design of perforated-plate distributors for 
fluidized beds is outlined. A table of shape factors for various solid 
materials is given. Bubble characteristics in gas-solid fluidized beds 
are discussed, and various correlations for estimating bubble 
dimensions (frontal diameter) are evaluated against the available 
experimental data. Data on the surface tension of molten slags 
(natural and synthetic) are given. A procedure for estimating the 
specific heats of coal, char, and ash is presented. The terms used 
in the petrographic characterization of coal to describe coal and 
coal seams are defined. Various tests for determining coal com- 
position and other physical properties are given along with their 
precision and accuracy. (auth) 


18439 (FE—1784-12) Program to discover materials suitable 
for service under hostile conditions obtaining in equipment for the 
gasification of coal and other solid fuels. Annual progress report, 
january 1, 1975 to December 31, 1975. Schaefer, A.O.; Samans, 
C.H.; Howes, M.A.; Bhattacharyya, S.; Bangs, E.R.; Hill, VL.; 
Chang, F.C. (Metal Properties Council, Inc., New York (USA)). 
20 Jan 1976. Contract E(49-18)-1784. 252p. Dep. NTIS $9.00. 
Coal gasification plants are expected to have a range of 
hostile environments from room temperature to 2000°F and from 
atmospheric pressure to 1500 psi with atmospheres containing 
highly corrosive constituents. Corrosion data in the literature 
available is inadequate to permit the selection of materials for 
many cf these environments. A materials screening program 
designed to give the reliable corrosion data needed to assist in 
materials selection is described. The program is being pursued in 
five phases, the first four being conducted by IITRI under the 
direction of The Metal Properties Council steering committees. 
Phase I consists of laboratory corrosion studies in gasifier environ- 
ments at temperatures in the range of 900-2000°F and a pressure 
of 1000 psi for exposure times up to 5000 hr. Phase II involves the 
exposure of both alloys and refractories in selected locations of the 
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laboratory program of testing for times up to 400 hr. at tempera- 
tures up to 462°F and pressures up to 1210 psi in aqueous gas- 
quench solutions typical of various pilot plants. Phase IV is a 
laboratory erosion-corrosion test program using char, ash, or 
dolomite as the erodent. A tentative program for Phase V was 
developed and circulated for bids. Proposals received have been 
reviewed, and are now being appraised. (auth) 


(FE— 1792-4) Coal feeder development program. Quar- 
terly technical progress report. (Lockheed Missiles and Space Co., 
Sunnyvale, Calif. (USA)). 30 Sep 1975. Contract E(49-18)-1792. 
121p. Dep. NTIS $5.50. 

Based on a literature search and field trips, concepts of 
equipment able to transfer pulverized coal from atmospheric pres- 
sure to the high pressure level of projected gasification plants have 
been identified. Preliminary analyses have been conducted to 
establish the size. and energy consumption for a given throughput. 
Evaluation criteria for ranking viable candidates have been 
established. Fifteen different devices were subjected to a screening 
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evaluation. Some coal feeding concepts that have sufficient 
promise to warrant further evaluation have been identified. The 
ball type conveyor, the bladeless compressor and the kinetic ex- 
truder fall into this group. The advantage of these types of 
machines stems from the fact that no gas sealing valves are 
required for normal operation and therefore, problems caused by 
valve wear and the resulting leakage are eliminated. The coal 
pump will be further analyzed since it may be rather economical in 
power consumption. (auth) 


18441 (FE—1814-3) Catalytic synthesis of gaseous hydrocar- 
bons. Quarterly report, December 1975—February 1976. Dent, 
A.L. (Carnegie-Mellon Univ., Pittsburgh, Pa. (USA)). Mar 1976. 
Contract E(49-18)-1814. 36p. Dep. NTIS $4.00. 

The Catalytic Reactor Unit-2 (CRU-2) was completed and 
pressure tested. A problem associated with the CO, NDIR analyzer 
was traced to an error in the calibration and shipment of the in- 
strument by MSA. A new instrument has been promised for 
delivery within a week. Three runs on an iron-based, alkali-free, 
Fischer-Tropsch catalyst provided needed experience in manipula- 
tion of CRU-1 and also indicated the need for minor modifications 
to make the unit more convenient to operate. A greater un- 
derstanding of the nature of the arc-vaporized nickel aerosol was 
achieved through an electron micrographic study of the nickel 
powder. (auth) 


18442 (PB—242535) Fuels technology: a state-of-the-art 
review. Environmental protection technology series (final). Hall, 
E.H.; Peterson, D.B.; Foster, J.F.; Kiang, K.D.; Ellzey, V.W. 
(Battelle Columbus Labs., Ohio (USA)). Apr 1975. Contract EPA- 
68-02-1323. 260p. NTIS $8.50. 

Results of a state-of-the-art review of various fuel-cleaning, 
fuel-conversion, and emission control technologies are presented. 
It includes the following classes of technologies: physical and 
chemical coal cleaning, residual oil desulfurization, coal refining 
(liquefaction), coal and oil gasification, fluidized-bed combustion 
of coal, and stack gas cleaning. For each technology, the report 
presents the extent of current practice and the status of systems 
under development. (GRA) 


18443 (PB—242543) Development of information for stan- 
dards of performance for the fossil fuel conversion industry. Final 
report. Kim, B.; Genco, J.M.; Oxley, J.; Choi, P. (Battelle Colum- 
bus Labs., Ohio (USA)). Oct 1974. Contract EPA-68-02-0611. 
157p. NTIS $6.25. 

This report recapitulates information developed in EPA Re- 
port No. 9075-015 pertaining to four SNG coal gasification 
processes (Lurgi, Synthane, Hygas and CO2-Acceptor) and one 
Low-BTU fuel gasification process (Lurgi). Commercial literature 
on another Low-BTU process (Koppers-Totzek) is also recapitu- 
lated. Control of sulfurous emissions is discussed. (GRA) 


18444 (SAND—76-0076) Model calculations of electric fields 
measured with a fixed, stationary array to monitor in situ coal 

tion. Bartel, L.C. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Feb 1976. Contract AT(29-1)-789. 28p. Dep. NTIS 


$5.00. 

Electric methods are being investigated as a possible means 
for monitoring the reaction zone in an in situ coal gasification ex- 
periment. The model for the static electric fields results in solving 
for the nodal electrical potentials in a resistance network chosen to 
represent the overburden, coal seam, reaction zone, and underbur- 
den. The solution to the set of simultaneous, linear equations is ac- 
complished using matrix techniques and utilizing a so-called 
banded solver. The model calculations are limited to the current 
electrodes co-linear with the injection and recovery wells. The 
presence of the injection and recovery wells, as well as instrument 
wells, is taken into account. Due to the expanding volume of car- 
bonized coal, the model calculations of the electric fields show a 
behavior which might be used to locate this volume. (auth) 


18445 (SAND—76-0191) Instrumentation and process control 
development for in situ coal gasification. Fifth quarterly report, 
December 1975—February 1976. Northrup, D.A. (ed.). (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Apr 1976. Contract AT(29- 
1)-789. 38p. Dep. NTIS $5.00. 

The objectives are: to evaluate instrumentation techniques 
as they apply to in situ coal gasification; to obtain diagnostic infor- 
mation on the chemical and physical mechanisms associated with 
this remote process in order to further its understanding; to 
develop and evaluate remote (and thus more versatile and 
economical) sensing techniques and establish their correlations 
with the process; to develop analytical models for the purpose of 
process identification, instrumentation development and design, 
and process modeling; and ultimately, to develop a process control 
system utilizing remote sensing techniques to optimize the recovery 
of energy by in situ coal gasification. Progress in achieving these 
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goals and in using the low Btu produced efficiently in a gas 
turbine (computer calculations only) are reported. (auth) 


18446 (TID—27029) Pictorial tour of the Synthane pilot plant. 
Torkos, T.; Lewis, R. (Energy Research and Development Ad- 
ministration, Pittsburgh, Pa. (USA). Pittsburgh Energy Research 
Center). [nd]. 29p. Dep. NTIS $3.50. 

The Synthane pilot plant was designed by the Lummus Co. 
to convert 75 tons of coal per day into 1 MMcfd of high-Btu 
pipeline gas. It is based on the Synthane process developed by the 
Bureau of Mines at the Pittsburgh Energy Research Center. About 
100 people will be employed by Lummus to operate the complex 
for the Bureau of Mines. The overall process scheme includes coal 
handling and pressurization, pretreatment and gasification, and a 
series of cleanup and conversion operations. The cost of the plant, 
which is being built by the Rust Engineering Co., is about 
$13,000,000, and it will cost approximately $5,000,000 per year to 
operate. (auth) 


18447 (TID/LERC—7) Outlook for underground coal gasifica- 
tion. Schrider, L.A.; Brandenburg, C.F.; Fischer, D.D.; Boyd, R.M.; 
Campbell, G.G. (Energy Research and Development Administra- 
tion, Laramie, Wyo. (USA). Laramie Energy Research Center). 
May 1975. 36p. Dep. NTIS $4.00. 

Past experiments have shown underground coal gasification 
(UCG) to be technically feasible but not economically competi- 
tive. During these tests, stabilization of gas production rates and of 
gas heating value were not achieved for sustained periods. The Bu- 
reau of Mines began UCG experiments at Hanna, Wyoming, in 
November 1972. On January 19, 1975, this work was transferred 
to the U. S. Energy Research and Development Administration. 
The problems of past tests have been avoided and encouraging 
results have been obtained. No gas leakage from the reaction zone 
has been observed. Gas production rate and gas heating value were 
relatively stable for a 5'/,-month period. During this period ap- 
proximately 20 tons of moisture-free coal were gasified per day, 
energy balance calculations showed 3.5 times more energy 
produced than consumed, and comparison with an air-blown sur- 
face gasifier showed similar energy recovery efficiencies. A second 
experiment to further define process feasibility is underway. If 
results from this experiment are favorable, design and construction 
of a 15- to 30-MWe pilot plant will follow. Successful pilot plant 
operation would lead to design of a commercial demonstration 
plant by 1980. 


18448 (UCRL—50026-76-1) LLL in situ coal pro- 
gram. Quarterly progress report, January—March 1976. Stephens, 
D.R.; Lentzner, H.L. (eds.). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 23 Apr 1976. Contract W-7405-Eng- 
d48. 26p. Dep. NTIS $4.00. 

The Hoe Creek site was winterized following the explosive 
fracturing and preliminary permeability and air-flow testing con- 
ducted last quarter. Plans have been made for additional field 
permeability, dewatering, and air flow tests. These tests will be fol- 
lowed by gasification between the existing injection well and a new 
production well, which will be placed within the explosively stimu- 
lated zone. Ground-water monitoring will permit us to assess the 
extent of migration of water-soluble contaminants from the gasifi- 
cation zone. We are now examining calculations of tensile failure 
resulting from explosive fracturing of coal to explore possible cor- 
relations of calculated tensile strain and experimentally measured 
permeability. Simple gasification models based upon ther- 
modynamics are described. The thermodynamic assumptions make 
the models quite useful although they may limit their validity. A 
high-pressure (75 psia) combustion-tube run during the past 
quarter demonstrated smooth gasification in a packed bed at about 
0.5 ft/h. The product gas had a heating value of 300 Btu/scf. 
Laboratory electrical conductivity measurements of coal and coal 
chars showed that there are both prospects and problems in using 
this technique as a diagnostic tool for underground coal gasifica- 
tion. (auth) 


18449 (UCRL—52035) Pyrolysis of subbituminous coal as it 
relates to in situ gasification. Part 1. Gas evolution. Campbell, J.H. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
11 Mar 1976. Contract W-7405-Eng-48. 24p. Dep. NTIS $3.50. 
The pyrolysis of Roland Seam (Wyodak Mine) subbitu- 
minous coal was investigated at 383 to 1273°K (110 to 1000°C) 
and in an inert gas (Ar) environment. Evolution of the major non- 
condensible gas products (H,, CO,, CO, CH,, C,H,, C;H,, and 
C,H,) was measured quantitatively. By measuring the rate of gas 
evolutions under linear heating conditions (dT/dt = constant), the 
"effective’’ activation energy and kinetic frequency factor for 
release of each gas were determined. These kinetic results are ex- 
tremely useful for modeling the pyrolysis process (e.g., during in 
situ gasification). The observed gas evolution processes generally 
correlated with decomposition of known chemical structures in 
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coal. This provided a good physical picture of the possible chemi- 
cal reactions during pyrolysis. (auth 


18450 (UCRL-Trans—11010) Let's make ‘evsk a 
center. Alekseev, V. Translated from Ugol Vostoka; 4: 
io. 11-12, 28-30( 1934). 10p. Dep. NTIS $3.50. 

After experimental trials of underground gasification at the 
Leninsk mine in the Kuzbass, it was proposed to set up an industri- 
al sized operation. The author of the current paper criticizes the 
previous work as having been done on an atypical Kuzbass seam 
and one which has special value for other uses (tar production). 
Several questions are raised: which seams should be used for un- 
derground gasification. Where should the gas go. No attempt has 
been made to relate the gasification work to the main Kuzbass 
economy. The original experiments were not well planned and 
after which degenerated into an underground fire. The proposed 
new work is regarded as a wasteful and inefficient use of the coal 
(any coke and tar produced will be left underground). Carrying 
out the gasification development on more typical seams of low tar 
coals near a place where the gas can be used is recommended. 
(LTN) 


18451 (UCRL-Trans—11034) One of the great victories of 
Soviet technology: a quarter century after Lenin's brilliant idea of 

round gasification of coal. Volkov, N. Translated from Front 
Nauki Tekh.; No. 6, 57-62(1938). 14p. Dep. NTIS $3.50. 


18452 (UCRL-Trans— 11031) Second cycle of tests on un- 
derground gasification of coal in the Kuzbass. Grindler, B.F. Trans- 
lated from Ugol Vostoka; 5: No. 5, 11-14(1935). 17p. Dep. NTIS 
$3.50. 


The results of the first test of underground gasification at 
the Leninsk mine indicated that, both in the selection of the test 
section and in the performance of the experiment, certain circum- 
stances which had an adverse effect had not been taken into ac- 
count. However, many things were learned at a minimum expense 
in time and means as a result of this adverse experience. They 
learned that section preparation and configuration should be such 
that circulation of air and gases is least threatened by (1) collapse 
of the roof in the burnt out space and (2) the establishment of 
short circuits between the air and gas removal shafts. Also flooding 
of the area would disturb the process for a few weeks. Finally, it 
was found necessary to control the composition (calorific value) of 
the gas, to avoid injecting cold Siberian air to the fire face (it 
should be warmed), and to control and regulate the gas com- 
bustion more efficiently (in the first experiments CO sometimes 
passed through the burners to the stack without burning). In the 
new experiments they plan to burn several panels with individual 
air injection to each panel and individual withdrawal (the idea is to 
control each and get a more constant average value). The panels 
are designed so the fire face is on the line of the strike and gasifi- 
cation proceeds along the rise. Water is drained to avoid its un- 
favorable effects. The design is such that short circuits are 
avoided. The air is brought in through pipes in the panels being 
burned and which protect the coal from burning but which burn 
away at the fire face (the pipes warm the air and prevent short cir- 
cuits). Costs, expected results, etc., are given. (LTN) 


18453 (UCRL-Trans— 11083) Industrial stage of the develop- 
ment of the underground gasification of coal. Lyubinskaya, L.M. 
Translated from Vestn. Inzh. Tekh.; No. 5, 275-280(1938). 2Ip. 
Dep. NTIS $3.50. 

Early Russian methods and results of underground gasifica- 
tion of coal are reviewed. (LTN) 


18454 (UCRL-Trans— 11086) Underground gasification of coal 
in situ. Arinenkov, D.M. Translated from Vestn. Inzh. Tekh.; No. 
12, 758-760( 1938). lip. Dep. NTIS $3.50. 

In the stream method of underground gasification, vertical 
boreholes are drilled from the surface to the foot of the seam and 
the holes interconnected by drifts. Air is fed through one borehole, 
the coal ignited and the contoured panel gasified. As the seam 
burns, the voids formed are filled with collapsed pieces of the roof, 
with the collapse tubing placed in such a way that a canal for 
passage of the air current and gasification products is always 
present. The fire face extends over the width of the panel and 
gasification takes place from bottom to top along the seam. Due to 
efficient turbulent mixing (and gas diffusion through the boundary 
layer), the rate of gasification is determined by the rate of oxygen 
fuel and depends only slightly on the Reynolds number. The ox- 
ygen is exhausted in a length equal to about 20 times the cross 
section of the canal; beyond this point is a reduction zone (unless 
bypassed air reunites with the flow stream). Initially, when the 
walls of the channel are cold, a gas of low calorific value is 
produced and, only after the walls are hot and heat losses are 
reduced, does the gas reach a normal calorific value. Model ex- 
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periments are described and methods of determining the canal 
cross section from flow and pressure drop measurements are given. 
It took more than a year to gasify a panel and gas composition and 
pressure drop were stable over this time. (LTN) 


18455 (UCRL-Trans—11045) Loss of gas into the rocks and 
into the seam being gasified in underground coal gasification. 
Arinenkov, D.M. Translated from Vestn. Inzh. Tekh.; No. 4, 194- 
197(1939). 18p. Dep. NTIS $3.50. 

As the coal burns out, the burned-out space at the edge of 
the panel being gasified becomes filled with caved rocks, but the 
channel along the fire face is still preserved, its mean size remain- 
ing constant. The gas in the gasification channel and in the space 
filled with caved rock is under the pressure necessary to overcome 
the hydraulic resistances in the gasification zone and in the gas 
vent workings. In some cases this pressure reaches several at- 
mospheres. Because of the gas permeability of the seam itself and 
of the rocks surrounding it, part of the blast and gasification 
products is lost in these, and may even penetrate to the surface. In 
the analysis of processes going on in panels, these losses must be 
allowed for. A calculation of the depth to which the gas penetrates 
into the rock and the seam is also necessary for the solution of 
problems involved in the design of gas producers. The gas 
penetrates slowly into the rock mass but, since the area involved is 
usually some thousands of square meters, the total leakage of gas 
is significant. Formulae for estimating this leakage are presented, 
including changes with time. (auth) 


18456 (UCRL-Trans—-11047) Fire face in underground gasifi- 
cation. Buyalov, S.I. Translated from Ugol; 14: No. 4-5, 18- 
24(1939). 30p. Dep. NTIS $4.00. 

The behavior of the fire face and roof of the coal seam un- 
dergoing underground gasification is discussed for seams of dif- 
ferent slope. The coal seam and rocks are first dried, and then the 
tars, gases and hydrocarbons are released from the coal followed 
by semicoking, coking and final combustion. Above 600°C, calci- 
um carbonate is decomposed and at 900°C and above (data are 
given for several rock compositions) various rocks fuse and slag to 
the bottom of the fire channel. It is the roof of the coal seam that 
is subjected to the highest temperatures and the maintenance of a 
suitable fire channel in spite of roof fusion and collapse requires a 
knowlege of the physicochemical characteristics of the roof rocks 
at gasification conditions and the correct planning and per- 
formance of the gasification process. (LTN) 


18457 (UCRL-Trans—11081) Underground gasification of 
Moscow-region coal. Lavrov, N.V.; Farberov, I.L.; Pitin, R.N. 
Translated from Vestn. Inzh. Tekh.; No. 10, 423-424(1939). 8p. 
Dep. NTIS $3.50. 

Plans for testing in-situ gasification of coal in the Moscow 
region are discussed. The seams are not very deep; the seam roofs 
are not competent; and other adverse factors are anticipated. Ver- 
tical wells are to be joined by various proposed new methods in 
order to avoid dangerous and expensive underground work. The 
proposed plans involve modifications of methods of in-situ gasifica- 
tion which have been used elsewhere. (LTN) 


18458 (UCRL-Trans— 11008) Underground gasification of coal 
in the USSR and abroad. Bakulev, G.D. 1957. Translation of Pod- 
zemmaya gazifikatsiya uglei v SSSR i za rubezhom, Ugletekhizdat, 
Moscow, 1957. 84p. Dep. NTIS $5.00. 

This brochure gives the results of work on the underground 
gasification of coal in the USSR during the post-war years and the 
prospects of its development in the period of the sixth five-year 
plan. Trials of underground gasification of coal performed in the 
United States, Britain, Belgium, Italy, France, and Poland are 
discussed. The book is designed for a broad circle of readers in the 
coal and other sections of industry. An economic analysis of the 
results of work during the fifth five-year plan, particularly in the 
last three years of this plan, carried out by existing industrial and 
semi-industrial stations, as also an analysis of trials performed dur- 
ing these years in existing stations and new stations being built in 
various coal basins, give grounds for concluding that at the 
beginning of the sixth five-year plan underground gasification of 
coal in the USSR has left the experimental stage of its develop- 
ment. The underground gas obtained at Podmoskovnaya station is 
already cheaper than synthetic gas obtained in above-ground gas 
generators from hard coal and shales. In spite of the inadequate 
state of adaptation of the equipment and the at present still una- 
voidable excess of personnel, the labor productivity calculated per 
employee at Podmoskovnaya station is approaching closer and 
closer to the labor productivity of a miner in the Moscow basin. 


18459 (UCRL-Trans—11053) Borehole drilling and coring in 
a gasified space. Smirnov, V.G.; Vasilevich, Yu.A. Translated from 
Podzemn. Gazif. Uglei; No. 2, 58-61(1957). 14p. Dep. NTIS $3.50. 


OCTOBER 1976 


It is desirable, in order to solve a number of remainin, 
problems with the underground gasification of coal, to drill 
boreholes and extract cores in areas which have been gasified to 
determine the extent of gasification. Since this area is usually ad- 
jacent to areas presently being gasified, it is usually pressurized 
with a combustable gas. Equipment to provide anti-blowout pro- 
tection during the drilling of these holes and the extraction of the 
cores is described (with operating instructions and safety precau- 
tions). In practice it was found that rocks above the seam roof 
maintained their integrity and gas pressure was not encountered 
until the seam was penetrated. (LTN ) 


18460 (UCRL-Trans— 11057) Drying of gas producer No. 2 by 
a vertical drainage system in the Kuznetsk coal basin (Podzembaz 
station No. 8). Shilov, Yu.S. Translated from Podzemn. Gazif. 
Uglei; No. 3, 52-55(1957). llp. Dep. NTIS $3.50. 

With a coal seam at 135 m depth, drainage wells were 
drilled to 200 m and the drainage of the seam measured by the 
water level reduction in these and other observation drill holes. 
The well diameters were 12 inches, but the number of pumping 
wells and their diameter depend on the water inflow (which may 
vary seasonally, and in the case studied decreased slowly). Pump- 
ing for several months was necessary and flow rates with time are 
given. A spacing of 60 m between drainage wells is recommended; 
fewer, but deeper wells could be satisfactory depending on the 
permeability of the rocks. (LTN) 


18461 (UCRL-Trans—11050) Application of electric current 
for direct action on a seam of fuel in shaftless underground gasifica- 
tion. Bondarenko, S.T.; Brodskaya, B.Kh.; Lyandres, S.N.; 
Meerovich, E.A.; Pan’kovskii, V.I.; Reznikov, A.D. 1959. Transla- 
tion of a Russian book, Publishing House of the Academy of 
Sciences, USSR, 1959. 382p. Dep. NTIS $10.75. 

Electrolinking of holes as a new method of shaftless 
preparation of coal seams for gasification was first mastered for 
the production of power UGC gas at Podmoskovnaya Podzemgaz 
station. Group electrolinking has been used for holes in 25 x 25 m 
networks on gas generators. Direction of the linking channels 
toward the fire face has been achieved for all holes in one and the 
same row. A new system of gasification with removal of the gas in 
the direction of the seam block has also been tried. This system 
appears to be more favorable when the channels are prepared with 
the aid of electric current. During electrolinking faster linking 
rates are achieved, and the electricity consumption is lower than 
during linking with an air blast. Electrolinking requires further im- 
provement and clarification of the optimal electrical and 
technological indicators for a given coal deposit. Special elec- 
trolinking installations and the relevant apparatus must also be 
developed. Further development of methods and schemes for elec- 
trical and technoiogical control of the electrolinking process is 
necessary. (auth) 


18462 (UCRL-Trans—11044) Underground tion of 
coal. Borovicka, E.M. Translated from Paliva; 39: No. 2, 52- 
58(Feb 1959). 41p. Dep. NTIS $4.00. 

The work on underground gasification in other countries is 
reviewed, particularly that of the USSR (which the Czechs had 
visited). Research programs and feasibility studies of underground 
gasification in Czechoslovakia are discussed (especially in-situ 
gasification of lignite). The experiments will involve dealing with a 
large amount of water and ash in the lignite, and the work will be 
very difficult. The advantages and attractions of power plants con- 
structed in combination with underground gasification of coal in 
contrast with power plants for burning coal are summed up as fol- 
lows: the use of coal which could not be mined economically 
because of its unfavorable geological occurrence or because of its 
inferior quality; elimination of difficult work underground; reduc- 
tion of the enormous number of supports; reducing railway traffic; 
negligible pollution of the atmosphere; reduction of capital invesi- 
ments; increase in labor productivity; reduction of large invest- 
ments required for production of electrical energy. More than 600 
articles, publications and references have already appeared with 
the underground gasification of coal, an indication of the interest 
throughout the world in this new revolutionary means of exploiting 
coal. (LTN) 


18463 (UCRL-Trans— 11054) Question of chemical transfor- 
mation of UGC gases. Bogdanov, I.F.; Volkov, V.Z.; Mosin, A.M.; 
Farberov, I.L. Translated from 7Tr., Vses. Nauchno-Issled. Inst. Pod- 
zemn. Gazif. Uglei; No. 13, 26-31(1965). 13p. Dep. NTIS $3.50. 
The gaseous product of the underground gasification of coal 
has considerable shortcomings as a petrochemical feedstock: low 
content of hydrogen, high content of inert gases (CO, N2), low 
methane (1-2 percent), etc. A review of possible methods of 
utilization of these gases indicates that only by a complex 
processing scheme can such uses be considered at all. This would 
involve recovering all the constituents by economical processes 
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and also the economies of scale in gas compression, transportation 
and purification. The feasibility of producing various organic 
chemicals is considered in some detail: ammonia, urea, methanol, 
straight chain hydrocarbons by the Fischer-Tropsch process, etc. 
Some attention is given to the possibility of advantages in 
processing natural gas and the gaseous products of underground 
gasification in one complex plant. (LTN) 


18464 (UCRL-Trans—11038) Study on electrical conductivity 
of coal. Ohuchi, H.; Isobe, T.; Soma, J. Translated from Nenryo 
Kyokai-shi; 47: No. 500, 856-863( 1968). 31p. Dep. NTIS $4.00. 

One of the engineering techniques in underground coal 
gasification is the electrical linking of holes drilled into the coal 
seam. The magnitude of electrical conductivity is one of the fac- 
tors that will determine whether electrical linking is appropriate. 
Although there have been many research activities on the electri- 
cal conductivity of coal, most of them are concerned with an al- 
ready-treated coal sample. Data on the electrical conductivity of 
untreated coal and the changes as the sample undergoes a thermal 
treatment are necessary as fundamental information for the electri- 
cal linking method. The electrical conductivity of Hokkaido coals 
has been studied during a course of thermal treatment between 
room temperature and 800°C. As a result, it became clear that 
there exists a region in which the electrical conductivity drops dur- 
ing the course of heating; that the change is irreversible; and that 
the pyrolysis of coal has effects on the electrical conductivity. By 
applying the organic semiconductor theory of Eley to the conven- 
tional model of coal, we were able to interpret the differences in 
electrical conductivity among different kinds of coal, the existence 
of the decreasing conductivity zone mentioned above and other 
characteristics of the electrical conductivity of coal, such as irr- 
eversible changes. (auth) 


18465 Synthetic fuels from coal R and D program. Mills, G.A. 
(Dept. of the Interior, Washington, DC). pp vp of In Second inter- 
national conference on coal research. Cheltenham, Eng.; National 
Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

The synthetic fuels research effort is moving forward at an 
accelerated pace. Laboratory findings are being tested in several 
large pilot plants and definitive plans and commitments are being 
made for commercial-sized demonstration plants. An expanded 
and broad based program of supporting research is under way to 
ensure reliable operation and to search for significantly improved 
new processes. The overall objective is to provide the advanced 
technology to rapid commercialization of processes for conversion 
of abundant coal resources to clean synthetic fuels in a manner en- 
vironmentally acceptable and economically sound. There are 
several possible alternative strategies, namely: direct combustion 
with emissions control, coal liquefaction, high-Btu gas from coal 
and low-Btu gas from coal. The R and D strategy is to pursue all 
of these technologies since all have significant potential for con- 
tributing to the alleviation of our energy problems and to the 
achievement of energy self-sufficiency. However, there is a signifi- 
cant difference in the emphasis and timing required. Earlier, high- 
Btu gas was given the most emphasis and funding, because natural 
gas was the most acute fuel shortage. Now the high-Btu gas pro- 
gram has reached the pilot plant stage, and with the recent 
shortage of petroleum products, the coal liquefaction program has 
become of major importance. The synthetic fuels program is 
directed to first supplement and then replace oil and natural gas 
on a massive scale. It has been assigned a number one priority 
because it can be relied upon to alleviate the energy crisis in both 
the short and mid-term period. (auth) 


18466 Continuous process for energy conserving cooperative 
coal feeding and ash removal of continuous, pressurized coal 
gasifiers and the like, and apparatus for carrying out the same. 
Funk, E.D. (to Kamyr, Inc.). US Patent 3,950,146. 8 Aug 1974. 


vp. 


A process is described for producing gas from gas-producing 
particles, such as coal, by continuously feeding a supply of such 
particles into inlet means of gasifier under a predetermined 
elevated inlet pressure, continuously heating the particles under 
pressure within the gasifier to produce gas and ash particles and 
continuously discharging the ash particles from the gasifier. 


18467 Process for feeding coal to a fluidized bed or suspended 
particle pressurized processing chamber and apparatus for carrying 
out the same. Funk, E.D.; Laakso, O.A.; Prough, J.R. (to Kamyr, 
Inc.). US Patent 3,950,147. 8 Aug 1974. vp. 

A process is described for converting coal or the like parti- 
cles into gas, heat, or gas and heat within a processing chamber 
maintained under a predetermined elevated pressure in which the 
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icles are fed to the chamber in a dry finely sized form less than 
/, in. nominal diameter and maintained therein during processing 
in an agitated condition. 


18468 Apparatus for the continuous gasification of coal. Ru- 
dolph, P. (to Metallgesellschaft Aktiengesellschaft). US Patent 
3,951,616. 24 Sep 1974. Priority date 24 Oct 1973, German, 
Federal Republic of (F.R. Germany). vp. 

A reactor is described for continuously gasifying coal under 
superatmospheric pressures elevated temperatures by a treatment 
with oxygen and water vapor comprising a rotatable feeder for 
continuously feeding coal and at least one stirrer arm extending 
close to the inside surface of the reactor which revolves in the 
upper portion of the coal bed, each stirrer arm extending from an 
axially extending displacement body having a diameter which is 0.3 
to 0.7 times the inside diameter of the upper region of the reactor, 
the cross-sectional profile of each stirrer arm being approximately 
an obtuse angled triangle and the upper side of the triangle rising 
at an angle a of 17 to 25° and its trailing side at an angle y of 60 
to 80° from the horizontal direction in opposite direction to move- 
ment of the stirrer arm. 


18469 (UCRL-Trans— 11051) Dynamics of gas formation dur- 
ing the gasification of a seam of brown coal in an experimental gas 
generator at the Angren Podzemgaz station. Golubev, Yu.B.; 
Zybalova, G.P.; Petukhova, N.N.; Shchad’Ko, A.M. Translated 
from Tr., Vses. Nauchno-Issled. Inst. Podzemn. Gazif. Uglei; No. 
13, 11-17(1975). 13p. Dep. NTIS $3.50. 

The experimental gas generator was one of a number of in- 
dustrial generators set up at the Angren Podzemgaz station. By 
analogy with other stations it was expected that the gasification 
process would take place stably for a long time in channels up to 
25 m in length (distance between rows of blast-injection holes). 
Experiments demonstrated that, in this seam, the process was 
disturbed by holes going out of order prematurely (before the coal 
reserves were sufficiently gasified). Greater length channels were 
made in the experimental unit by the filtration method and by 
hydraulic fracturing. With this system gas of approximately 900 
kcal/m* was produced originally and the calorific value decreased 
slowly as the reserves were burned and the channels became 
larger. Changes in gas composition along the channel are given, 
the effects of blast increase (a shift in the gas formation zones), 
the effect of water inflow, etc. The large difference between the 
necessary channel lengths under the conditions at Angren and in 
the Podmoskovnyi basin is due to the difference in the geological 
situation. The large thickness and the monolithic nature of the 
low-ash coal seam at Angren leads, when the seam is worked 
beginning from the floor, to the formation of long free channels in 
which the blast oxygen passes through the central part. This results 
in an increased length of the zones of gas formation. In a coal 
seam of the high-ash Moscow-basin coal, on the other hand, con- 
taining a large number of rock intercalations creating the condi- 
tions for comparatively easy caving in of the seam and leaving 
after combustion an ash ‘’skeleton,’’ collapse of the roof and the 
still ungasified thickness of the coal takes place at the same time 
as the gasification, without leaving appreciable free es. Under 
these conditions the gas-formation process ends over considerably 
shorter parts of the seam. (LTN) 


18470 Coal system. Knudsen, C.W.; von Rosenberg, 
H.E. (to Exxon Research and Engineering Co.). US Patent 
3,927,996. 23 Dec 1975. Filed date 21 Feb 1974. 10p. 

A caking coal or similar carbonaceous solid is introduced 
into a fluidized bed containing char particles at a temperature in 
excess of the coal resolidification point by entraining coal particles 
less than about 8 mesh on the Tyler Screen Scale in a gas stream 
preheated to a temperature in excess of about 300°F, but below 
the initial softening point of the coal, injecting the hot gas and en- 
trained coal particles through a fluid-cooled nozzle maintained at a 
temperature below the initial softening point of the coal into the 
fluidized bed at a superficial gas velocity between about 15 and 
about 1,000 feet per second, monitoring the fines carried overhead 
by gas from the fluidized bed, and regulating the velocity at which 
the hot gas and entrained coal particles are injected into the bed 
through the nozzle in response to changes in the fines content of 
the gas to produce controlled attrition of agglomerated particles in 
the bed. 


18471 (UCRL-Trans— 11056) Application of gas-chemical cal- 
culations to the determination of water inflow into sections of coal 
undergoing gasification. Bogoroditskii, K.F. Mar 1976. Translated 
from pp 212-216 of Problemy Gidrogeol., Doklady k Sobraniyu 
Mezhdunarod. Assotsiatsii Gidrogeol., AN SSSR, Copenhagen, 
1960. 8p. Dep. NTIS $3.50. 

Underground gasification of coal is a complex technological 
process which is strongly affected by underground water. During 
preparation of coal seams for gasification, underground water may 
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make drilling difficult, prevent ignition of the coal, and change to 
a considerable extent the physicochemical properties of the coal as 
a medium for hole linking. During gasification, underground water 
takes part as a chemical reactant in the gas-formation process 
acts as a physical factor on the coal’s structure. Both the gas com- 
position and its calorific value are altered in deleterious directions 
if the moisture content deviates from the optimum value (the 
mechanisms are given). As a result of the physical action of the 
underground water, the coal becomes looser, the melting point of 
the ash is reduced, and there is a change in the filtration properties 
of the enclosing rocks. Methods of determining whether the 
amount of water available to the process deviates from the op- 
timum value are based on measurements which are described and 
chemical formulae which are given. Methods of controlling the 
amount of water available are: Drainage of water through wells; in- 
creasing the steam-decomposition coefficient by increasing the 
blast injection or by increasing the oxygen content of the blast; dis- 
placement of water from the gas generator by increasing the pres- 
sure of the injected blast; and injection of steam with the blast. 
The first method is applicable when the inflow of gravitational 
water into the gasification focus is several times the optimum; the 
second, third, and fourth methods are used when the inflow is not 
more than twice the optimum, and the fifth method when there is 
a water deficit in the gas generator. More than one method can be 
used at one time. (auth) 


18472 Rapid devolatilization and hyd tion of bitu- 
minous coal. Anthony, D.B.; Howard, J.B.; Hottel, H.C.; Meissner, 
H.P. (Massachusetts Inst. of Tech., Cambridge). Fuel; 52: No. 2, 
121-128(Apr 1976). 

Rapid devolatilization and hydrogasification of a Pittsburgh 
Seam bituminous coal were studied and an appropriate coal con- 
version (weight loss) model was developed that accounts for ther- 
mal decomposition of the coal, secondary char-forming reactions 
of volatiles, and homogeneous and heterogeneous reactions involv- 
ing hydrogen. Approximately monolayer samples of coal particles 
supported on wire mesh heating elements were electrically heated 
in hydrogen, helium, and mixtures thereof. Coal weight loss 
(volatiles yield) was measured as a function of residence time (0- 
20 s), heating rate (65—10,000°C/s), final temperature (400- 
1100°C), total pressure (0.0001—7 MPa), hydrogen partial pres- 
sure (O—7 MPa), and particle size (70—1000 um). Volatiles yield 
under these conditions increases significantly with decreasing pres- 
sure, decreasing particle size, increasing hydrogen partial pressure 
and increasing final temperature, but only slightly with increasing 
heating rate. The data support the view that coal conversion under 
these conditions involves numerous parallel thermal decomposition 
reactions forming primary volatiles and initiating a sequence of 
secondary reactions leading to char. Intermediates in this char- 
forming sequence can escape as tar if residence time in the 
presence of hot coal surfaces is sufficiently short (e.g., low pres- 
sures and small particles well dispersed). Hydrogen at sufficiently 
high partial pressure can interrupt the char-forming sequence 
thereby increasing volatile yield. Rate of total product generation 
is largely controlled by coal pyrolysis while competition between 
mass transfer, secondary reactions, and rapid hydrogenation affects 
only the relative proportions of volatile and solid products formed. 


18473 Combustion engineering coal gasification program. Pat- 
terson, R.C. Combustion; 47: No. 11, 28-34(May 1976). 

From IEEE—ASME—ASCE joint power generation con- 
ference; Portland, OR, USA (28 Sep 1975). 

Combustion Engineering, Inc., after surveying the various 
coal gasification schemes, decided to try to develop an entrain- 
ment gasification process. Entrainment gasification can be used 
with a wide range of coals, produces a slagged ash, produces no 
net char, is suitable for scale-up to commercial size and is similar 
to pulverized coal firing of boilers (with which C-E and many utili- 
ties have had considerable experience). Initially, a 5 ton/hr PDU is 
being constructed to operate as an air-blown, atmospheric pressure 
PDU entrainment gasification system to further research and 
development. The design of this unit is described and a program 
schedule given. The feasibility of future commercial units is 
discussed briefly. (LTN) 
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REFER ALSO TO CITATION(S) 18412, 18417, 18442, 18465, 
18493, 18494, 18520, 19580, 20181, 20298 


18474 (AD-A—016456) Evaluation of methods to produce 
aviation turbine fuels from synthetic crude oils. Phase I. Final re- 
port, 24 Jun 1974—24 Jan 1975. Shaw, H.; Kalfadelis, C.D.; Jah- 
nig, C.E. (Exxon Research and Engineering Co., Linden, N.J. 
(USA). Government Research Lab.). Mar 1975. Contract F33615- 
74-C-2036. 285p. (GRU—1PEA.75). NTIS $8.75. 


OCTOBER 1976 


The feasibility of producing aviation turbine fuels from 
domestic coal and shale derived oils was assessed. Based on 
petroleum refining technology, the best methods currently availa- 
ble from making fuel products were evaluated for use in producing 
. fuels from synthetics. It was concluded that shale oil is most 
ikely to be used in jet fuel manufacturing. Coal liquids, on the 
other hand, will probably be used to make components for jet fuels 
and possibly also for new high density jet fuels. As a result of this 
analysis, it was recommended that shale oil hydroprocessing be 
emphasized in the experimental phase (Phase II) for producing 
ification aviation turbine fuels, along with the recommendation 
at hydroprocessing of coal oil should be studied as a source of 
es Saag components and possibly as a new high density jet fuel. 
( ) 


18475 (CONF-760402—6) Agglomeration and separation of 
micron-sized from coal liquefaction streams. Rodgers, 
B.R.; Westmoreland, P.R. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. 31p. Dep. NTIS $4.00. 

From 81. national meeting of the American Institute of 
Chemical Engineers; Kansas City, Missouri, United States of Amer- 
ica *USA® (11 Apr 1976). 

Optical microscopy was used to show agglomeration of 
solids produced by solvents such as toluene in coal conversion 
liquids. Settling and filtration rates were increased substantially 
after agglomeration. Results of laboratory experiments demon- 
strated that a 50 percent overflow of clarified specification product 
was obtained after settling for 1 hr., and that filtration rates were 
increased by a factor of 4. Process-derived solvent was also benefi- 
cial in increasing settling and filtration rates. However, the largest 
increases in filtration rates were realized by a combined settling-fil- 
tration operation. Ground coal was found to be an economical 
substitute for diatomaceous earth as a precoat material for filtra- 
tion of coal conversion streams. Filtration rates were increased 
slightly by the ground coal precoat under standard operating con- 
ditions, but major rate increases were realized by maintaining ul- 
trathin filter cakes at the top of the coal precoat. Coal precoat, 
which may be collected with the solids in a commercial process, 
enhanced the value of the solids as a gasifier feed to produce 
hydrogen or methane. Ground coal can also be added to the liquid 
stream to serve as a '’body feed’’ and produce increased filtration 
rates. The coal body feed would also provide an adjustable 
parameter for controlling the amount of hydrocarbon fed to the 
gasifier. Some recent advances using additives in the parts-per-mil- 
lion range to increase settling and filtration rates are discussed. Fu- 
ture research directions are outlined briefly. 


18476 (ERDA—76-55) Preliminary economic analysis of SRC 
liquid fuels. Process producing 50,000 barrels per day of liquid 
fuels from two coal seams: Wyodak and Illinois No. 6. (Bureau of 
Mines, Morgantown, W.Va. (USA). Process Evaluation Group). 
Mar 1976. 192p. (FE—2083-8). Dep. NTIS $7.50. 

This report is divided into two sections. The first deals with 
Wyodak coal, and the second deals with Illinois No. 6 coal. An ab- 
stract was prepared for each section. (EJH) 


18477 (ERDA—76-56) Preliminary economic analysis of H- 
coal. Process producing 50,000 barrels per day of liquid fuels from 
two coal seams: Wyedak and Illinois. (Bureau of Mines, Morgan- 
town, W.Va. (USA). Process Evaluation Group). Mar 1976. 78p. 
(FE—2083-6). Dep. NTIS $5.00. 

This report is divided into two sections. The first deals with 
Wyodak coal, and the second deals with Illinois coal. An abstract 
was prepared for each section. (EJH) 


18478 (ERDA—76-56, pp 24p, Paper 76.2) 50,000-barrel- 
per-day liquid fuels plant, H-coal process: Wyodak coal, an 
economic analysis. Mar 1976. 

In Preliminary economic analysis of H-coal. 

An economic evaluation was made of an integrated plant 
sized and designed to produce 50,000 bbi/stream day of liquid 
product from Wyodak run-of-mine (ROM) coal. The primary 
products consist of clean boiler fuel, fuel oil, and naphtha, 50,000 
bbi/per day, and a synthetic natural gas with a heating value 
equivalent to 8,044 bbl of oil/day; secondary products are sulfur, 
166.0 short tons/day, and 48.5 tons/day of ammonia. The process 
design basis and yields for this plant were taken from work done 
by Hydrocarbon Research, Inc. The total capital investiment is 
estimated to be $888,733,600 or approximately $46.40/annual bbl 
of equivalent boiler fuel production capacity. On the basis of a 
330-day operating year for the plant and allowing credit for sulfur 
and ammonia produced, the selling price of the primary products 
is given, with coal cost and discounted cash flow (DCF) rates as 
parameters. 


18479 (ERDA—76-56, pp 26p, Paper 76.1) 50,000-barrel- 


per-day liquid fuels plant, H-coal process: Illinois coal, an economic 
analysis. Mar 1976. 
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In Preliminary economic analysis of H-coal. 
An economic evaluation was made of an integrated plant 
sized and designed to produce 50,000 bbi/stream day of liquid 
products from Illinois run-of-mine (ROM) coal. Primary products 
consist of clean boiler fuel, 38,118 bbi/day, a high-grade naphtha, 
11,882 bbi/day, and a pipeline gas equivalent in heating value to 
4,537 bbi/day; secondary products are sulfur, 710.6 short tons/day 
and 120.4 tons/day of ammonia. The process design basis and 
yields for this plant were taken from work done by Hydrocarbon 
Research, Inc. The total capital investment is estimated to be 
$659,291,800 or approximately $36.63/annual equivalent barrel of 
boiler fuel production capacity. On the basis of a 330-day operat- 
ing year for the plant and allowing credit for sulfur and ammonia 
produced, the selling price of the primary products is given, with 
coal cost and discounted cash flow (DCF) rates as parameters. 


18480 (ERDA—76-68) Chemical characterization, handling, 
and refining of SRC to liquid fuels. A bibliography of English 
references from 1957 to 1975. Task 1 Alexander, W.; Col- 
lura, M.A.; Hart, W.A.; Wetherington, J.B. (Air Products and 
Chemicals, Inc., Allentown, Pa. (USA). Corporate Research 
Dept.). Jan 1976. Contract E(49-18)-2003. 69p. Dep. NTIS $4.50. 

A Bibliography of English language references on the 
liquefaction of coal, hydrotreating, hydrocracking, and analysis and 
properties of solvent-refined coal and similar materials from 1957 
to 1975 is presented. (auth) 


18481 (FE—1517-26) Evaluation of the use of existing Cresap 
Pilot Plant vessels for development testing. Special report. (Fluor 
Engineers and Constructors, Inc., Los Angeles, Calif. (USA)). Apr 
1976. Contract E(49-18)-1517. 32p. Dep. NTIS $4.00. 

The design considerations for, and operating characteristics 
of, certain pressure vessels and bins installed at the Cresap Coal 
Liquefaction Pilot Plant are discussed. The equipment items 
discussed are: coal feed bins; slurry mix tanks; coal extraction 
reactor vessel; and a carbonization reactor vessel. Each equipment 
item is described and its operational history at the Cresap plant is 
briefly outlined. The major vessel design considerations, encoun- 
tered in attempting to scale these equipment configurations up to 
full scale plant size, are summarized. Some design concepts for 
such a scale-up are also presented. Areas for further investigation 
are indicated where deemed appropriate. 


18482 (FE—1517-31) Evaluation of process pumps for Cresap 
testing. Special report. Miles, E.J.; Halleck, E.G. (Fluor Engineers 
and Constructors, Inc., Los Angeles, Calif. (USA)). Mar 1976. 
Contract E(49-18)-1517. 27p. Dep. NTIS $4.00. 

Results are presented of a study to: analyze the problems 
limiting durability of liquefaction process pumps (2) define a test 
program for evaluating recommended improvements, and (3) 
specify configuration and material improvements for an acceptable 
commercial process. 


18483 (FE—1517-32) Pipe system erosion and hydraulics anal- 
ysis at the Cresap Pilot Plant. Special report. (Fluor Engineers and 
Constructors, Inc., Los Angeles, Calif. (USA)). May 1976. Con- 
tract E(49-18)-1517. 1lp. Dep. NTIS $3.50. 

Since previous operation at the Cresap coal liquefaction 
pilot plant indicated problems of erosion in coal-slurry piping 
systems, attention is directed to the evaluation of special design 
rigs or loops to test piping system components in several key coal 
slurry streams at varying conditions with a minimum impact on 
other plant operations. The components to be tested would include 
varying pipe configurations and fittings that are now available or 
practical to test when Cresap is commissioned. The test rigs would 
be designed to affect changes in fluid velocities considerably 
higher than those readily available in the Cresap plant. These data 
obtained for various pipe configurations and velocities, combined 
with the results of other Test Programs, will provide a relatively 
broad data bank for use in improving coal slurry hydraulic system 
design. Design limitations due to the erosive nature of the fluid 
should be identified and quantified to prevent excessive capital 
costs due to over-design or excessively high repair and/or main- 
tenance costs in a commercial unit. (auth) 


18484 (FE—1517-33) Evaluation of CSF Process extractor 
performance improvement for Cresap testing. Special report. (Fluor 
Engineers and Constructors, Inc., Los Angeles, Calif. (USA)). Apr 
1976. Contract E(49-18)-1517. 36p. (FE—1517-1800/01). Dep. 
NTIS $4.00. 

The CSF extractor is a vertical pressure vessel 24 inches in 
diameter and approximately 25 feet tall. A shaft equipped with 
mixing turbines rotates inside the extractor vessel to provide an in- 
timate contact between coal fines and solvent. The operating con- 
ditions within the vessel are 750°F, and 400 psig. Among the nu- 
merous mechanical problems encountered in this unit, the follow- 
ing items represent the greatest obstacles to continuous operation: 
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shaft packing failure; coke formation in the vapor zone of the ex- 
tractor; and bearing failures. Methods for improving the opera- 
tional life of the CSF Process extractor unit as installed in the 
Cresap Coal Liquefaction Pilot Plant have been evaluated. Both 
external bearings and internal bearings with improved wear charac- 
teristics were considered. The study resulted in the design of a 
preferred external bearing concept. A test program to evaluate and 
refine the external bearing concept was developed. (auth) 


18485 (FE—1534-T-5) Chemicals from coal. Quarterly techni- 
cal progress report for July—September 1975. Peters, B.C. (Dow 
Chemical Co., Midland, Mich. (USA). Hydrocarbons and Energy 
Research Lab.). 29 Oct 1975. Contract E(49-18)-1534. 15p. Dep. 
NTIS $3.50. 

Laboratory studies in metal reactors and computer simula- 
tions are being conducted to provide comparative data from which 
will be estimated preliminary capital requirements and operating 
costs for a commercial plant which would use coal liquefaction 
products for the production of useful aliphatic and aromatic com- 
pounds. Hydrocracking studies of the A-3 straight run heavy gas 
oil from FMC COED Synerude were initiated and completed. 
Hydrotreating of the A-1 straight run naphtha was started. The 
steam coil cracking data from the HRI H-Coal A-2 mid-distillate 
are reported. The distillable gas oil, A-4 was recovered from the 
vacuum bottoms slurry, and hydrocracking of this gas oil was 
begun. Hydrotreating of the H-Coal A-1 naphtha was completed. 
The resulting B-3 product was further hydrotreated to give second 
stage hydrotreated naphtha B-4. (auth) 


18486 (FE—1743-16) Zine halide hydrocracking process for 
distillate fuels from coal. Annual technical progress report for 1975, 
including the quarter ending January 31, 1976. (Conoco Coal 
Development Co., Library, Pa. (USA)). 15 Feb 1976. Contract 
E(49-18)-1743. 52p. Dep. NTIS $5.00. 

The further development of the zinc halide process to 
produce clean gaseous and liquid fuels from coal is described, with 
emphasis on the production of high-octane gasoline. The major ef- 
fort has been on reconstruction of continuous, bench-scale zinc 
chloride hydrocracking and catalyst regeneration units, which were 
revised to handle coal feed and spent melt from direct coal 
hydrocracking as well as coal extract. Operation was demonstrated 
with both subbituminous coal and a coal extract derived therefrom 
by continuous hydroextraction at 825°F and 1750 psig pressure. 
The effect of cyclone temperature and ash content of the feed on 
the amount of zinc recovered in the ash solids has been in- 
vestigated. Supporting laboratory work has defined the 
hydrocracking rate for subbituminous coal in the temperature 
range 725 to 775°F at 300 psig of hydrogen pressure. Material and 
energy balances, process flow diagrams and _ instrumentation 
drawings for a 100 lb/hr Process Development Unit have been 
prepared. Mechanical design for the high-pressure vessels has been 
completed and long-lead-time items ordered. An economic evalua- 
tion compared the costs of producing gasoline from coal extract 
via (1) zinc chloride processing versus (2) ebullated-bed 
hydrocracking plus desulfurization, distillate hydrocracking and 
reforming to make the same product. The study shows that zinc 
chloride processing could save from 7.4 to 15.7 percent for a 
refinery whose chief product is 45,000 BPD of gasoline. Bench- 
scale studies to define catalyst losses and to explore ways of 
minimizing such losses will be continued. (auth) 


18487 (FE—2003-9) Chemical characterization, handling, and 
refining of SRC to liquid fuels. Quarterly progress report, Janua- 
ry—March 1976. Greskovich, E.J. (Air Products and Chemicals, 
Inc., Allentown, Pa. (USA). Corporate Research Dept.). 6 Apr 
1976. Contract E(49-18)-2003. 67p. Dep. NTIS $4.50. 

Progress in determining the chemical composition and 
chemical and physical properties of samples of solvent-refined coal 
is reported. Thermogravimetric analyses and differential thermal 
analyses of several samples are given. The storage, weathering and 
materials handling behavior, including pneumatic transport of sol- 
vent-refined coal samples, was investigated. Equipment for desul- 
furization and denitrogenation of samples is being tested. (LTN) 


18488 (FE—2007-12) Filtration process and equipment studies 
for coal liquefaction processes. Phase I. Quarterly 
December—February 1976. Hutto, F.B.; Himes, R.C. (Johns-Man- 
ville Sales Corp., Denver, Colo. (USA)). 19 Mar 1976. Contract 
E(49-18)-2007. 32p. Dep. NTIS $4.00. 

Laboratory filtration studies are reported, which involve stu- 
dying the effects of variables such as temperature, pressure, and 
pressure differential. (LTN) 


18489 Transformation of solids to liquid fuels. Wiser, W.H.; 
Anderson, L.L. (Univ. of Utah, Salt Lake City). Annu. Rev. Phys. 
Chem.; 26: 339-357(1975). 

Potential conversion operations are discussed for coal, oil 
shale, tar sands, and organic wastes. 67 references. 
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18490 (SAND—76-0140) Chemical studies on SYNTHOIL 
process. Mullendore, A.W.; Lieberman, M.L. (eds.). (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Mar 1976. Contract AT(29-1)-789. 
68p. Dep. NTIS $5.50. 

Progress in each task area is reported. In Task | additional 
elemental distribution data were obtained for a used catalyst. Ex- 
periments on the effect of toluene extraction of organic solubles 
using this catalyst demonstrated that no significant alteration of the 
concentration of major elements or sulfur occurs. Characterization 
of additional samples of new catalyst and of used catalyst from a 
series of three SYNTHOIL reactor runs is reported. Surface areas 
of toluene-extracted catalyst from three positions in each reactor 
were 50 to 90 percent of that of new catalyst and the surface areas 
for each run decreased with downstream position of the samples. 
The batch autoclave apparatus for Task 2 has been assembled and 
readied for checkout. Coal samples to be used in the initial screen- 
ing study have been obtained and their proximate and ultimate 
analyses are reported. Analytical capabilities for determination of 
viscosity and sulfur content of SYNTHOIL products and for quan- 
titative analysis of the mineral content of coals have been 
established. The design of the Task 3 bench scale reactor is 
complete and further design details are presented. Caslculations of 
liquid residence time have been performed for three assumed flow 
models and these data were used to design a sample collection 
system suitable for determining average residence time and re- 
sidence time distribution. (auth) 


18491 Coal liquefaction. Snell, G.J.; Kwon, J.T. (to Lummus 
Co.). US Patent 3,947,346. 20 Sep 1974. vp. 

A process is described for separating insoluble material 
from a coal-liquefaction product, produced from a coal feed, com- 
prised of carbonaceous matter dissolved in a coal-liquefaction sol- 
vent and insoluble material, comprising separating from the coal 
liquefaction product an essentially solid-free stream and a solid- 
containing liquid stream, including coal ash; hydrotreating the 
solid-containing liquid stream under hydrogenation conditions in 
the absence of extraneous catalyst; and stripping the hydrotreated 
solid-containing liquid stream to strip clean fuel components 
therefrom and produce a stripped flowable solid containing liquid 
stream having a reduced quantity of combustible products. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 18417, 18449, 18489 


18492 (UCRL-Trans—11009) Phenols in the pyrolysis 
products of coal. Macak, J.; Buryan, P. Translated from Chem. 
Listy; 69: No. 5, 457-518(1975). 68p. Dep. NTIS $4.50. 

A survey is presented of phenols and their most important 
constants for substances that have been ascertained up to now in 
liquid products of coal carbonization. The survey includes 197 sub- 
stances of predominantly phenolic nature. In addition to the name, 
composition, molecular mass, structural formula, and character of 
the pyrolytic (carbonization) product in which the individual sub- 
stance has been ascertained, Jurkiewicz's index of aromatization of 
the substance is also given, together with their melting points, boil- 
ing points, and densities. Literature references, including papers 
published through the end of May 1974, are included. 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 18476, 18489 


18493 (ERDA—76-55, pp 70p, Paper 75.31) 50,000-barrel- 
per-day liquid fuels plant, SRC process: Wyodak coal, an economic 
analysis. Mar 1976. 

In Preliminary economic analysis of SRC liquid fuels. 

An economic evaluation was made of an integrated plant 
sized and designed to produce 50,000 bbl/stream day of liquid 
products from Wyodak run-of-mine (ROM) coal. The primary 
products consist of 45,978 bbli/day of two grades of clean boiler 
fuels (0.1 and 0.2 percent sulfur) and 4,022 bbli/day of a high- 
grade naphtha for a total of 50,000 bbl/day. Secondary products 
are 222 tons/day of sulfur and 10,000 kW-hr/hour of electric 
power. (The process design basis and yields for this plant were 
taken from work done by the Ralph M. Parsons Company for the 
Office of Coal Research.) The total capital investment is estimated 
to be $710,601,700 or approximately $42.52/annual barrel of 
liquid fuel production capacity. On the basis of a 330-day operat- 
ing year for the plant and allowing credit for sulfur and excess 
power produced, the average selling price of the boiler fuel plus 
naphtha per barrel of primary product and per MMBtu heating 
value of the product is given, with coal cost and discounted cash 
flow (DCF) rates as parameters. 
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18494 (ERDA—76-55, pp 68p, Paper 75.29) 50,000-barrel- 
per-day liquid fuels plant, SRC process: Illinois No. 6 coal, an 
economic analysis. Mar 1976. 

In Preliminary economic analysis of SRC liquid fuels. 

An economic evaluation was made of an integrated plant 
sized and designed to produce 50,000 bbi/stream day of liquid 
products from Illinois No. 6 run-of-mine (ROM) coal. The primary 
products consist of 45,978 bbl/day of two grades of clean boiler 
fuels (0.2 and 0.5 percent sulfur) and 4,022 bbli/day of a high 
grade naphtha for a total of 50,000 bbl/day. Secondary products 
are 634 tons/day of sulfur and 22,000 kW-hr/hour of electric 
power. (The process design basis and yields for this plant were 
taken from work done by the Ralph M. Parsons Company for the 
Office of Coal Research.) The total capital investment is estimated 
to be $700,649,200 or approximately $42.46/annual barrel of 
liquid fuel production capacity. On the basis of a 330-day operat- 
ing year for the plant and allowing credit for sulfur and excess 
power produced, the average selling price of the liquid fuel plus 
naphtha per barrel of primary product and per MMBtu heating 
value of product is given, with coal cost and discounted cash flow 
(DCF) rates as parameters. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 18405, 18492, 18518 


18495 (COO—2579-1) Auger and reaction studies of poisoning 
by sulfur and regeneration of metal synthesis gas catalysts. Progress 
report, April 1, 1975—December 15, 1975. Katzer, J.R. (Delaware 
Univ., Newark (USA). Dept. of Chemical Engineering). Dec 1975. 
Contract E(11-1)-2579. 28p. Dep. NTIS $4.00. 

The objective is to determine the rate and mechanism of 
(1) sulfur poisoning and (2) of regeneration of metal catalysts 
used in synthesis gas conversion to hydrocarbon products. Auger 
electron spectroscopy (AES) is used for surface analysis, and in- 
situ reaction studies of deactivation and regeneration are combined 
with microreactor studies to quantify sulfur poisoning. An all-glass 
internal recirculation microreactor has been designed, fabricated, 
debugged and integrated into a metal-free feed gas and G. C. anal- 
ysis system for kinetic studies of sulfur deactivation in CO 
hydrogenation. An UHV antechamber has been designed, built and 
connected with the Auger electron spectrometer to allow sample 
treatment at high temperature and pressure with subsequent AES 
analysis without atmospheric contamination. A gas-dosing, molecu- 
lar-leak system has been installed on the AES vacuum chamber to 
allow in-situ sample treatment to bridge the high-pressure low- 
pressure gap. A mass spectrometer has been added to the system, 
and a computer is being interfaced with the spectrometer for im- 
proved data treatment and analysis at nano-ampere beam currents. 
The procedures for film preparation and cleaning have been 
developed; films are being used in all parts of the work. 


18496 (FE—1724-12) Study of utilizing coal oxidation 
products for phosphate-free detergents. Quarterly report, Sep- 
tember 26—December 26, 1975. Solomon, I.J.; Eisenberg, W.C. 
(Fossil Research, Inc., Washington, D.C. (USA)). Jan 1976. Con- 
tract 14-32-0001-1724. 38p. Dep. NTIS $4.00. 

The conversion of phthalic acid and pyromellitic acid to 
terephthalic acid via the Henkel reaction was studied. This work 
was performed to evaluate the apparatus and experimental 
technique, since the yields for these experiments are reported in 
the literature. This phase of the program will be used to plan the 
experiments that will study the preparation of terephthalic acid 
from a mixture of benzene carboxylic acids obtained in the oxida- 
tion of coal conversion process by-products. A study to determine 
the economic feasibility of the various commercial uses of Coal 
Conversion Process (CCP) by-products is being completed. It has 
shown that the most economical use of the chars and tars is the 
production of detergent builder and terephthalic acid. 


18497 (TT—70-53096) Syntheses based on acetylene and the 
products of coal chemistry. Buketov, E.A. Tr. Khim.-Metall. Inst., 
Akad. Nauk Kaz. SSR; 2: vp(1968). 240p. NTIS $7.50. 

Sponsored in part by National Science Foundation, 
Washington, D.C. Special Foreign Currency Science Information 
Program. 

Articles are presented on chemical reactions and processes 
of interest to coal chemists. (GRA) 


PROPERTIES 


REFER ALSO TO CITATION(S) 18407, 18438, 18448, 18464, 
18470, 18487, 18519, 18528, 18590, 18665, 20181, 20799 
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18498 (AD-A—016531) Volatile matter released from coals. 
Interim report. Wachi, F.M.; Gilmartin, D.E. (Aerospace Corp., El 
Segundo, Calif. (USA). Materials Sciences Lab.). 30 Sep 1975. 
Contract F04701-75-C-0076. 23p. NTIS $3.25. 

The degassing behavior of St. Nicholas anthracite has been 
investigated at 25 - 1400°C in vacuum. Relevant data have been 
obtained that could help provide a more complete understanding 
of the decrepitation phenomenon that precludes the use of 
anthracites as metallurgical fuel. (GRA) 


18499 (BM-RI—8068) Dust generation and comminution of 
coal. Kurth, D.I.; Sundae, L.S.; Schultz, C.W. (Bureau of Mines, 
ae D.C. (USA)). 1975. 28p. Bureau of Mines, Washing- 
ton, D.C. 

The Bureau of Mines conducted experimental work on com- 
minuting coal. The size distributions of coarse fragments and fine 
particles were obtained under different modes of energy applica- 
tion: drop, impact crushing, wedge impact, compression, and shear 
tests. Four levels of energy application were used in the impact 
crushing and wedge impact tests. Airborne dust and respirable air- 
borne dust distributions were obtained for the impact crushing and 
wedge impact tests. Analyses of nonairborne dust and coarse frag- 
ment-fine particle distributions were carried out on impact, wedge, 
compression, and shear tests. The experimental size data on 
nonairborne dust were fitted to normal, log-normal, power law, 
Weibull, log-Weibull, and exponential distribution functions. Both 
the nonairborne dust and the coarse fragment-fine particle size dis- 
tributions are best described by Weibull distributions. For the im- 
pact crushing tests, mean product size was found to be inversely 
related to specific crushing energy. The particle counts in a given 
size range of airborne and nonairborne dust were found to increase 
with increased input energy and specific crushing energy. How- 
ever, in another sense the particle distributions were independent 
of energy level; that is, the percentages in a given size range were 
approximately constant regardless of energy level. Respirable air- 
borne dust was related to respirable-size nonairborne dust by a 
power law. 


18500 (COM—75-10686) Evaluation of x-ray fluorescence 
analysis for the determination of mercury in coal. Final report. 
Myklebust, R.L.; Darr, M.M.; Heinrich, K.F.J. (National Bureau of 
Standards, Washington, D.C. (USA)). Dec 1974. 2ip. 
(NBSIR—75-675). NTIS $3.25. 

Limits of detection for mercury in coal have been deter- 
mined on both a wavelength-dispersive and an energy-dispersive x- 
fay spectrometer. They are between 2 and 3 ppm under best con- 
ditions for both spectrometers. Techniques for reducing the 
background intensity measured by the energy-dispersive system are 
discussed along with methods of preparing coal specimens for anal- 
ysis in both instruments. (GRA) 


18501 (FE—1765-4) High temperature gas turbine engine 
component materials testing program. Quarterly progress report 
No. 1, June 27—September 28, 1975. Fiynt, F.V. (General Electric 
Co., Schenectady, N.Y. (USA)). 15 Oct 1975. Contract E(49-18)- 
1765. 58p. Dep. NTIS $4.50. 

Twenty-one materials have been selected for the Gas Tur- 
bine Materials Screening Test program. Specimens are being 
readied for use. Coal feedstocks for the Initial and Screening Tests 
involving low-Btu gas have been selected: Illinois No. 6 coal (or 
equivalent) and North Dakota lignite or Montana Rosebud. COED 
fuel oil derived from Pittsburgh coal has been selected for use in 
the Initial Coal-derived Liquid Fuel Tests. Since only 6,000 gallons 
of this fuel can be made available, 40,000 gallons of '’synthetic 
COED” fuel will be synthesized for use in the balance of the Ini- 
tial Tests. Test facility requirements have been selected as follows: 
Initial Tests with Coal-derived Liquid Fuels—General Electric's 
turbine simulator in Schenectady, and with Low-Btu 
Gas—MERC’s two-atmosphere gasifier in conjunction with a tur- 
bine simulator skid; Screening Tests—General Electric’s small 
burner test rigs in Schenectady; and Confirmation Tests with Coal- 
derived Liquid Fuels—General Electric's turbine simulator in 
Schenectady, and with Low-Btu Gas—General Electric’s turbine 
simulator in Schenectady, attached to General Electric's GEGAS- 
D gasifier. (auth) 


18502 (FE—2212-3) Shock heating studies. Quarterly report, 
December 1975—February 1976. Lowenstein, A.I.; Rosenberg, 
C.W. Jr. (Avco-Everett Research Lab., Everett, Mass. (USA)). 15 
Mar 1976. Contract E(49-18)-2212. ISp. Dep. NTIS $3.50. 

The objective is to use a shock tube to perform an experi- 
mental parametric study of the chemical kinetic rates associated 
with the rapid devolatilization of coal. To achieve this primary ob- 
jective, the following tasks must be accomplished: (1) modify an 
existing shock tube such that it satisfies the requirements of this 
work, (2) design and test a scheme for injecting coal dust into the 
test section of the shock tube, and (3) evaluate suitable diagnostic 
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techniques with regard to their effectiveness in monitoring the 
devolatilization process. The initial performance data of the piston- 
type coal injector (with either the venturi or 52-hole disk) ex- 
hibited sufficient uniformity to continue developing this injection 
method. However, the final evaluation of the injector can only be 
made under actual test conditions. Modifications to the shock tube 
have been proceeding with no major delays. (auth) 


18503 (PB—243911) Evaluation of low-sulfur western coal 

utilization, and combustion experience. Final report. 
Ctvrtnicek, T.E.; Rusek, S.J.; Sandy, C.W. (Monsanto Research 
Corp., Dayton, Ohio (USA)). May 1975. Contract EPA-68-02- 
1320. 549p. (MRC-DA—467). NTIS $12.50. 

The report summarizes the data on western coal statistics, 
combustion, and mining. Detailed information is presented for coal 
occurrence, production, composition, and physical and chemical 
properties. Discussions and economic analyses are given of availa- 
ble mining techniques and transportation modes to bring these vast 
coal reserves to large fuel combustion markets. The effects of 
western coal properties on combustion equipment operation and 
emissions to the atmosphere are evaluated. The overall impact of 
increased western coal production on the environment is also 
analyzed and recommendations are made for further investigation 
of problematic areas. (GRA) 


18504 (UCRL-Trans— 11039) Studies on coal as raw material 
for calcium carbide. Part 1. Measurements of electrical resistance at 
various temperatures. Aono, T.; Yamaguchi, G. Translated from 
Denki Kagaku; 19: 221-224(1951). 1 lp. Dep. NTIS $3.50. 

We have measured the electrical resistance of thirteen kinds 
of carbon materials, i.e., cokes and anthracites which have been 
used as raw materials for calcium carbide in Japan, including 
recently imported North American anthracite. The measurements 
were performed on solid forms under nitrogen in the temperature 
range from room temperature up to 1100°C. The results showed 
that the specific resistance of North American anthracite is much 
lower than that of Hongay anthracite at high temperatures. That is, 
the former is 0.0032-cm 900°C and under our measuring limit at 
1100°C, while the latter is 0.0419-cm at 900°C and 0.32-cm at 
1100°C. Detailed chemical analysis on the various samples were 
undertaken before and after heating as well as measuring the 
changes of specific gravity and rates of contraction. Also discussed 
are Pm relationships of the factors affecting electrical resistance. 
(auth) 


18505 (ERDA-tr— 120) Storage of solid fuel at dumps of ther- 
moelectric power stations of the USSR, methods of preventing dust- 
ing and spontaneous combustion of fuel in piles. 1975. Translation 
of Khranenie tverdogo topliva na skladakh teplovykh elektrostant- 
sii SSSR, sposoby predotvrashcheniya pyleniya, a akzhe samovoz- 
goraniya topliva v shtabelyakh. 12p. Dep. NTIS $3.50. 

The problem of storing fuel at dumps of electric power sta- 
tions is given a great deal of attention in the USSR. Fuel is usually 
stored in properly shaped piles in accordance with the effective in- 
structions. The basic method of preventing the appearance of 
spontaneous combustion and dusting of the fuel in the dump is 
layer-by-layer and surface packing of the piles, particularly their 
sides, with tractors (bulldozers) and by the aid of rollers. Con- 
trolling the storage of fuel is primarily carried out by means of 
visual observation of its spontaneous heating according to external 
signs: the formation of wet and dry spots on the surface of the pile, 
the escape of vapor, gas, and smoke from foci of spontaneous 
combustion, etc. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 18404, 18442, 18443, 18521, 
18522, 19047, 20188, 20961 


18506 (BM-IC—8640, pp 296-317) Evaluation of the adsorp- 
tive p of fly ash with reference to a pulp and paper mill 
ng Whittemore, R.C. (Tufts Univ., Medord, MA). 
1976. 

From 3. international ash utilization symposium; Pittsburgh, 
Pennsylvania, United States of America *USA® (13 Mar 1973). 

In Ash utilization. 

The results of the research indicated first that the fly ashes 
in general did not have conventional adsorptive properties com- 
parable to a commercial-grade activated carbon. Softwood-bark- 
derived fly ash did, however, absorb iodine and phenol better than 
the hardwood-bark-derived fly ashes. The study also indicated that 
the ability of a fly ash to be used effectively in the treatment of a 
particular pulp and paper mill waste was proportional to its lime 
(CaO) content. Those fly ashes whose origin was hardwood bark 
had high lime contents and were most effective in removing 
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caustic bleaching extract color, COD, and BODs. Effective treat- 
ment was arbitrarily defined as a color reduction of 90 percent or 
greater. 
18507 (BM-RI—8069) Elastic- of mine- 
waste em! Corp, E.L.; Schuster, R.L.; McDonald, M.M. 
(Bureau of Mines, Spokane, Wash. (USA). Spokane Mining 
Research Center). 1975. 106p. Bureau of Mines, Pittsburgh, PA. 
Seepage forces computed by a finite-element flow program 
are combined with gravity forces in an elastic-plastic, stress-analy- 
sis program to determine the stability of mine-waste slopes. Com- 
puter output provides a cross-sectional plot of the dam or embank- 
ment showing the safety factors for each element. The combined 
finite-element program called SEEP-SLOPE was used to analyze 
several trial embankments and the 1972 Buffalo Creek Dam 
failure. Safety factors computed by the finite-element method 
(FEM) were compared with those computed by Bishop limiting- 
equilibrium method. For individual slip circles, there was little cor- 
relation between the factors of safety computed by the two 
methods. Both predict failure, but FEM shows a different mode of 
failure plus development of potential failure zones not indicated by 
conventional methods. Besides having a better theoretical basis 
than the Bishop method, FEM requires no assumptions regarding 
the location of geometry of the failure surface. As a result, the 
program will show progressive development of a failure zone, and 
areas can be pinpointed where remedial measures should be taken. 
In addition, nonhomogeneous cross sections can be analyzed, and 
zones of potential piping can be defined. (auth) 


18508 (CONF-741070—, pp 8.1-8.15) Environmentally ac- 
ceptable landfill from AQCS sludge. Haas, J.C.; Ladd, K. 1974. 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 

In Proceedings: frontiers of power technology. 

A laboratory test program was undertaken to evaluate the 
feasibility of producing a structural landfill from the solids which 
will be produced in Southwestern Public Service Company's Air 
Quality Control System. The grain size of the scrubber solids and 
fly ash are similar to that of medium-to-coarse silt. The plasticity 
of the scrubber solids correspond to that of silt of the same size. 
The maximum dry density of compacted mixtures ranged from 83 
PCF for scrubber solids to 112 PCF for 1:4 mixture of scrubber 
solids to soil. The optimum moisture ranged between 33 and 19 
percent. The green unconfined compressive strength of the mix- 
tures ranged between | to 1.5 tons/ft®. The strength of the soil 
scrubber solids mixtures increased with time. The addition of fly 
ash significantly increased the strength of cured mixtures by as 
much as a factor of 20. Triaxial tests were performed on selected 
mixtures to assess the load carrying capability of square footings. 
All the mixtures tested had a greater load carrying capability than 
the soil itself. Penetrometer tests showed that mixtures of 50 per- 
cent solids, scrubber solids, and fly ash obtained strengths exceed- 
ing 4.5 tons/ft? after curing. The test program has demonstrated 
that mixtures of scrubber solids and soil can produce landfill 
material with significant load bearing capability. The 1:1 mixture 
of scrubber solids-soil would be best suited for use in the field in 
terms of the quantity of soil required and the structural properties 
of the resultant mixture. (auth) 


18509 (CONF-741070—, pp 9.1-9.16) Sludge disposal from 
lime/limestone scrubbing processes. Crowe, J.L. (Tennessee Valley 
Authority, Chattanooga). 1974. 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 

In Proceedings: frontiers of power technology. 

Sludges produced from lime/limestone scrubbing processes 
present a problem both in handling and disposal. The settling and 
compaction characteristics are poor, thus resulting in large clarifi- 
cation equipment and disposal volume. Although other forms of 
dewatering equipment can be used in conjunction with clarifica- 
tion, such as filters and centifuges, the final product is still thix- 
otropic. Because of the high water content, the sludge tends to be 
structurally unstable in storage and thus is probably not an ac- 
ceptable landfill material unless dewatered to a greater extent than 
is generally feasible by standard methods. Even then, there is some 
evidence that when the dewatered material is subjected to 
moisture it will return to its original character. Thus, the disposal 
of this sludge can commit large land areas to nonproductive use. 
Research is in progress to improve the settling characteristics and 
to chemically convert the sludge to a more stable disposal materi- 
al; but none of this work has progressed to the point where the 
technology is well defined, thus acceptable methods for throwing 
away or utilizing these disposal products have not progressed far 
enough to provide a sound decision basis for an electric utility 
faced with the necessity of investing millions of dollars in a 
disposal system. Even after the technical problems associated with 
the operation of scrubbers are solved, disposal of waste solids may 


be a major obstacle in widespread use of lime/limestone scrubbing 
systems. (auth) 


18510 (OCR—75-INT-1) Gob a: stabilization, reclamation, 
and utilization. Interim report No. 1, February 1972—May 1973. 
Coalgate, J.L.; Akers, D.J.; Frum, R.W. (West Virginia Univ., 
Morgantown (USA). Coal Research Bureau). 1973. 127p. Office 
of Coal Research, Washington, DC. 

Gob piles present many problems both to the mine operator 
and to the general public. Waste disposal is expensive in terms of 
material handling and land use, may produce air and water pollu- 
tion, may present a danger due to slides, and is generally an 
eyesore. It is in the interest of the public and the mine operator to 
use the best practical method of waste disposal which will 
minimize environmental damage. A great deal of research has been 
done on various aspects of coal waste disposal and utilization; 
however, little effort has been made in developing comprehensive 
programs or processes. This report is intended to show what 
progress has been made to date in the area of stabilization, recla- 
mation, and utilization of coal wastes. Bringing together all facets 
of the problem and of the various solutions which have been 
developed will serve both the mine operator who has a waste 
= problem and the researcher planning work in this area. 
(auth) 


18511 (PB—244312) Characterization and utilization of mu- 
nicipal and utility sludges and ashes. Volume III. Utility coal ash. 
Final Hecht, N.L.; Duvall, D.S. (Dayton Univ., Ohio 
(USA). Research Inst.). May 1975. 74p. NTIS $4.25. 

The residue from the burning of coal, collected from the 
stack effluent and the bottom of the boiler unit, is another solid 
waste disposal product that the community must be concerned 
with. Since 1940 more than 300 million tons of this coal ash has 
been generated, of which only about 30% has been utilized. In this 
study the nature of coal ash has been defined, the quantities 
produced have been determined and locations of the major utilities 
generating the coal ash changes and quantities to be generated in 
the future resulting from expanded energy requirements, advance- 
ments in technology and pollution controls have been evaluated. 
This study also included a review of current disposal and utiliza- 
tion practices. (GRA) 


18512 (PB—244885) Effect of chemical com on surface 

of fly ash. Final report, Apr 1974—Apr 1975. Bickel- 
haupt, R.E. (Southern Research Inst., Birmingham, Ala. (USA)). 
Aug 1975. Contract DI-68-02-1303. 52p. (SORI-EAS—75-397- 
3134-XV). NTIS $4.25. 

Electrical resistivity is one of the critical parameters in- 
fluencing the collectability of fly ash by electrostatic precipitation. 
Research designed to acquire additional knowledge about the sur- 
face conduction process is discussed. Transference experiments 
revealed that the alkali metal ions serve as charge carriers. It was 
concluded that the attack by certain environmental species, water 
and acid, on the surface of the glassy ash mobilizes the alkali metal 
ions. A correlation was established between the magnitude of max- 
imum surface resistivity and the concentrations of lithium, sodium, 
potassium and iron. The correlation offers a possible means of esti- 
mating the resistivity of an ash from the chemical analysis for a 
given set of environmental conditions. (GRA) 


18513 (PB—245279) EPA alkali scrubbing test facility: ad- 
vanced program. report No. 1, Oct 1974—Apr 1975. Ep- 
stein, M. (Bechtel Corp., San Francisco, Calif. (USA)). Sep 1975. 
Contract EPA-68-02-1814. 172p. NTIS $6.25. 

See also PB—244901. 

The report gives results of advanced program tests on a 
prototype lime/limestone wet-scrubbing SO, and particulate 
removal facility at TVA’s Shawnee Power Station. With the objec- 
tive of achieving reliable mist eliminator operation, a venturi/spray 
tower was operated with lime slurry, and a Turbulent Contact Ab- 
sorber (TCA) with limestone. Each had 30,000 acfm (10MW 
equivalent) flue gas capacity. The venturi/spray tower system was 
maintained essentially clean in an 823-hour run at 8.0 ft/sec gas 
velocity and 8% slurry solids (the 3-pass, open-vane chevron mist 
eliminator was intermittently washed on both topside and under- 
side with makeup water). The TCA system was operated success- 
fully in an 1835-hour run at 8.6 ft/sec gas velocity and 15% slurry 
solids (the mist elimination system consisted of a Koch Flexitray in 
series with a 6-pass, closed-vane chevron mist eliminator, both 
with underside wash). Both scrubber systems operated with better 
than 99% particulate removal efficiency and with outlet grain 
loadings of 0.01 to 0.03 grains/scf. A correlating equation is 
presented for TCA pressure drop tests. (GRA) 


18514 Upgrading solid wastes from the coal industry. Chauvin, 
R. pp vp of In Second international conference on coal research. 
Cheltenham, Eng.; National Coal Board (1974). (In French) 
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From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland "UK® (8 
Oct 1974). 

See CONF-7410159—. 

French experience in using coal mine wastes, washery 
wastes, ashes, fly ash, etc. is described. They upgrade and find a 
use for the major part of these wastes: Additions to cements and 
concretes, road building materials, fabrication into light aggregate, 
bricks, concrete blocks, foundations, etc. Various methods of han- 
dling and fabricating block shale mine waste and red (burnt) mine 
waste into light weight aggregate, cellular concrete, mortar, etc. 
are described. Some advantages of fly-ash-containing concretes are 
mentioned (reduced segregation, improved workability, water 
tightness, economy, increased setting time, gradual increase in 
strength, less cracking, etc. Various fabrication processes are 
described briefly. (LTN) 


18515 Contribution on upgrading of waste. Davies, D. 
pp vp of In Second international conference on coal research. 
Cheltenham, Eng.; National Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

British National Coal Board experience in disposing of solid 
wastes is described. They hired a small group of keen people to 
sniff out ways of using colliery wastes. Some goes for road base 
material, but a plant to produce 500,000 tons of light-weight ag- 
gregate material per year is just coming on line. Technical and 
scientific backup is provided for the marketing group by the Coal 
Research Establishment at Stoke Orchard. Expansion into other 
uses or products may be possible. (LTN) 


18516 Coal ash agglomeration device. Matthews, C.W.; Patel, 
J.G. (to Inst. of Gas Tech.). US Patent 3,935,825. 3 Feb 1976. 
Filed date 24 Feb 1975. 8p. 

An improved apparatus is described for withdrawing ag- 
glomerated solids from a fluidizing chamber housing a main, 
fluidized bed of finely divided solids which comprises at least one 
withdrawal chamber having a width less than the fluidizing 
chamber and positioned below the fluidized bed. This withdrawal 
chamber has sufficient dimensions (width (or diameter when cylin- 
drical) and depth) to contain a second fluidized or semi-fixed bed 
within said chamber when a high velocity gas stream is introduced 
into the bottom portion of the withdrawal chamber. This high 
velocity gas stream forms an inverted cone in the withdrawal 
chamber, wherein the walls of the cone are defined by the 
fluidized or semifixed bed within the withdrawal chamber. The 
velocity of the gas stream is adjusted to selectively remove high 
density agglomerates downward from the main fluidized bed 
without removing the fluidized solids in admixture therewith. This 
apparatus is particularly suited for withdrawing agglomerated ash 
particles from the fluidized bed of a coal gasification reactor. 


18517 Treatment of gases containing sulfur dioxide. Gorin, E.; 
Kulik, M.D.; Struck, R.T. (to Continental Oil Co.). US Patent 
3,937,787. 10 Feb 1976. Filed date 9 May 1973. 10p. 

An improvement is described in regenerative SO, scrubbing 
systems which use sodium, potassium, or ammonium carbonate to 
react with the SO, to form sulfite, wherein a thiosulfate-rich aque- 
ous solution of the carbonate is used to prevent oxidation of the 
sulfite to sulfate; to serve both as a source of the carbonate and as 
a source of sulfite-reducing agent; and finally to increase the salt 
concentration in the SO, absorbent solution, to thereby permit 
operation of the scrubbing system at higher temperatures than 
those normally employed. 


18518 Degasification of coalbeds: a commercial source of 
pipeline gas. Deul, M.; Kim, A.G. (Pittsburgh Mining and Safety 
Research Center). Am. Gas Assoc. Mon.; 58: No. 5, 7-9(May 
1976). 

Coalbeds in the U.S. contain an estimated 300 trillion cubic 
feet of high-Btu gas. The Bureau of Mines has developed several 
drilling and stimulation techniques to drain commercial quantities 
of this gas from the coal before or during mining. Advantages of 
this method include low exploration costs, low capital investment 
and development costs, and a high success rate. Another reason 
justifying this extraction process is that coalbeds are often close to 
existing pipelines and established markets. A primary objective of 
the Bureau of Mines has been to make coal mining safer. U.S. coal 
mines currently vent methane to the atmosphere at the rate of 200 
MM scf/d, about 75 billion standard cubic feet per year, or enough 
to meet the annual natural gas demands of Connecticut, Maine, 
New Hampshire, and Vermont. The Bureau of Mines is now con- 
ducting research to: improve estimates of gas resources in coal; 
define areas particularly suitable for drainage; develop improved 
drilling techniques and stimulation methods; and develop methods 
to produce gas from coalbeds with low permeability. 
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REFER ALSO TO CITATION(S) 18442, 18443, 18503, 18507, 
18511, 18512, 18513, 18531, 18540, 18546, 18591, 19563, 
20881, 20882, 20884, 20892, 20894, 20903, 20910, 21118, 21184 


18519 (ANL—75- -y 1) Potential trace element emissions 
from the gasification of Illinois coals. Sather, N.F.; Swift, W.M.; 
Jones, J.R.; Beckner, J.L.; Addington, J.H.; Wilburn, R. ™ 
(Peabody Coal Co., St. Louis, Mo. (USA)) Mar 1975. Contract 
W-31-109-Eng-38. 22p. Dep. NTIS $3.50. 

For Illinois Institute for Environmental Quality. 

Results of comprehensive trace element analyses of samples 
of Illinois No. 5 and No. 6 seam coals and the unquenched ashes 
obtained from gasification of these coals in a Lurgi reactor are re- 
ported and discussed. Areas where additional background informa- 
tion is needed for assessment of the environmental impact of trace 
element emissions from coal gasification are identified. (auth) 


18520 (ERDA—92(Vol.2), pp 661-685) Chemical charac- 
terization of coal conversion pilot plant materials. Guerin, M.R.; 
Griest, W.H.; Ho, C.H.; Shults, W.D. (Oak Ridge National Lab., 
TN). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

A survey of the chemical characteristics of coal-derived 
materials is underway to assess potential environmentai and health 
implications of large scale commercialization. The chemical com- 
position of products from coal-liquefaction processes suggests that 
they will exhibit considerable carcinogenicity. Benzo(a) pyrene 
concentrations ranged from 40-50 ppm in the coal-derived 
products as compared to | ppm for carcinogenic condensed tobac- 
co smokes. Concentrations of PAH’s as a whole greatly exceed 
that found in smokes and compounds of known tumor initiating, 
tumor promoting, and co-carcinogenic activity are present. Chro- 
matographic surveys of gaseous and aqueous samples associated 
with conversion processes further illustrate the existence of a 
potential environmental and/or health threat. Gaseous samples 
from one process were found to contain considerable concentra- 
tions of H,S, COS, thiophene, and methyldisulfide. An aqueous 
separator liquor from one process contained sulfur-bearing con- 
stituents, phenolics, and a measurable (ppb) concentration of 
benzo(a)pyrene. A stack gas sample from one process was found 
to contain at least fifty low molecular weight organic compounds. 
(auth) 


18521 (ERDA—92(Vol.2), pp 939-955) Progress report 
the Grundy County reclamation project. Green, B.B.; Zellmmee Ss. D. 
(Argonne National Lab., IL). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

A reclamation project was begun in 1972 by the Illinois De- 
partment of Conservation on abandoned mine spoils that were ad- 
jacent to Goose Lake Prairie State Park in Grundy County, Illinois. 
The intention was to regrade the spoils and use the area as a 
recreational area to supplement the park. Argonne National 
Laboratory was asked to revegetate the area when initial attempts 
failed. Preliminary observations have indicated that the regraded 
spoils have severe acidity problems with pHs as low as 2.8. Runoff 
is also acidic, averaging a pH of 3.5. The acid runoff is also 
becoming a problem for the state park since it is damaging the wet 
prairie adjacent to the mine site. Erosion and sedimentation are 
also problems. About 50 percent of the regraded spoils are un- 
vegetated, and initial measurements indicate 65 percent runoff on 
bare spoils. The vegetated areas show only 10 percent runoff. The 
Grundy County reclamation site also includes several impound- 
ments. Ultimately, these will be used as a part of the nature series, 
presently they are severely stressed with phs ranging from 3.1-6.5 
and oxygen levels of 4.7 to 6.8 ppm. The proposed research plan, 
together with results from preliminary data gathering efforts, is 
presented. The discussion also includes a research plan for prairie 
establishment — the ultimate goal for the reclamation site. (auth) 


18522 (FE—2019-3) Environmental effects from leaching of 
coal conversion by-products. Interim report, January— March 1976. 
Van Meter, W.P.; Erickson, R.E. (Montana Univ., Missoula 
ge Apr 1976. Contract E(49-18)-2019. 30p. Dep. NTIS 


Leaching column operations and eluant analyses have con- 
tinued, using residue materials from Consolidation Coal (CO, Ac- 
ceptor, Rapid City) and the Institute of Gas Technology (Hygas, 
Chicago). Results are reported from six runs; seven others were 
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terminated before completion because of various mechanical dif- 
ficulties. Concentrations in the effluent of hydroxide, calcium, 
magnesium, sodium, potassium, and manganese, and the pH, are 

reported in graphical form as functions of the volume of eluant. 
The concentrations of copper, cadmium, nickel and zinc were 
found in all runs to be below their atomic absorption detection 
limits. The CO, Acceptor residue releases large amounts of the 
soluble strong base calcium hydroxide when extracted with water. 
The ammonium acetate eluant does, as expected, produce rapid 
release of all the metals found to be present in measurable 
amounts. (auth) 


18523 (NTIS/PS—75/646) Fly ash (a bibliography with ab- 
stracts). Report for 1964—Jul 1975. Smith, M.F. (National Techni- 
cal Information Service, Springfield, Va. (USA)). Aug 1975. 176p. 
NTIS $25.00. 

Supersedes report No. NTIS/PS—74/133. 

The abstracts cite all topics on fly ash, including air pollu- 
tion studies, material recovery, ash utilization, corrosion, com- 
bustion modification and ash conditioning, its use as an aggregate, 
and its disposal.(Contains 171 abstracts). (GRA) 


18524 (ORNL—5123) Balanced program plan. Volume IV. 
Coal conversion. Richmond, C.R.; Reichle, D.E.; Gehrs, C.W. (Oak 
Ridge National Lab., Tenn. (USA)). May 1976. Contract W-7405- 
eng-26. 316p. Dep. NTIS $10.00. 

This document contains a description of the biomedical and 
environmental research necessary to ensure the timely attainment 
of coal conversion technologies amenable to man and his environ- 
ment. The document is divided into three sections. The first deals 
with the types of processes currently being considered for develop- 
ment; the data currently available on composition of product, 
process and product streams, and their potential effects; and 
problems that might arise from transportation and use of products. 
Section Il is concerned with a description of the necessary 
research in each of the King-Muir categories, while the third sec- 
tion presents the research strategies necessary to assess the poten- 
tial problems at the conversion plant (site specific) and those 
problems that might effect the general public and environment as a 
result of the operation of large-scale coal conversion plants. (auth) 


18525 (PB—241803) Potentially hazardous emissions from the 
extraction and of coal and oil. Final report. Lebowitz, 
H.E.; Tam, S.S.; Smithson, G.R. Jr.; Nack, H.; Oxley, J.H. (Battelle 
Columbus Labs., Ohio (USA)). Apr 1975. Contract EPA-68-02- 
1323. 162p. NTIS $6.25. 

Potentially hazardous materials which may be associated 
with the air, water, and solid waste from a refinery, a coke plant, a 
Lurgi high-Btu gas process, and the solvent refined coal process 
are listed. Fugitive loss was identified as the major emissions 
source in the refinery, although its composition is difficult to quan- 
tify. Coking is the most offensive of the four processes assessed. 
Coal gasification may produce materials as dangerous as those 
from the coke plant, but the former will probably be more con- 
tained than coke oven emissions. The environmental impact of 
coal liquefaction is not well defined; however, liquefaction 
products will probably be more hazardous than crude oil products, 
and their refining and utilization will be worse offenders than cor- 
responding petroleum operations. (GRA) 


18526 (PB—242960) Energy from coal: guidelines for the 
preparation of environmental impact statement. Final report. 
Warner, M.L.; Burke, R.C. Ill; Nehman, G.I.; Watkins, G.A.; 
Holoman, V.L. (Battelle Columbus Labs., Ohio (USA)). 30 Apr 
1975. Contract DI-14-01-0001-1933. 258p. NTIS $8.50. 

A comprehensive approach is presented to the preparation 
of environmental impact statements(EIS) on coal energy related R 
and D proposals. The material is organized into chapters parallel- 
ing the required EIS content points, as specified in Department of 
Interior guidelines. The report identifies and offers guidance for 
measuring a comprehensive set of potential impacts on the physi- 
cal, economic, social, and environment. The analysis is organized 
according to a hierarchy of broad impact issues, more specific 
aspects of the environment, and very specific measurable indices. 
Though much of the material presented is applicable to most coal 
energy related projects, coal R and D projects are of particular 
concern in the report, with special techniques suggested for deal- 
ing with the unique impact assessment problems of R and D activi- 
ties. (GRA) 


18527 (PB—244140) Techniques for measuring fly ash re- 
sistivity. Final t. Nichols, G.B. (Southern Research Inst., Bir- 
mingham, Ala. (USA)). Aug 1974. Contract EPA-68-02-1303. 
49p. (SORI-EAS—75-366-3 134-XIV ). NTIS $3.75. 

The report summarizes significant factors related to the 
measurement of electrical resistivity of the particulate matter 
“suspended in a gas stream. It describes some of the mechanisms of 
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electrical conduction in fly ash from coal combustion as it in- 
fluences resistivity and its measurement. The report also reviews 
techniques for measuring resistivity and the problems associated 
with each. It presents some data comparing the values of resistivity 
obtained by different techniques. (GRA) 


RESERVES AND EXPLORATION 


toy ALSO TO CITATION(S) 18503, 18542, 18543, 19578, 
20824 


18528 (BM-IC—8693) Reserve base of U.S. coals by sulfur 
content (in two parts). 2. The western states. Hamilton, P.A.; 
White, D.H. Jr.; Matson, T:K. (Bureau of Mines, Denver, Colo. 
(USA)). 1975. 326p. Bureau of Mines, Pittsburgh, PA. 

This report delineates the coal reserve base of anthracite, 
bituminous and subbituminous coals, and lignite, by mining 
method and sulfur content, for coal-bearing States west of the Mis- 
sissippi River. The parameters used to establish the reserve base 
definition are the result of a joint agreement by the Federal Bu- 
reau of Mines and the U.S. Geological Survey. The reserve base of 
low-sulfur coal, less than or equal to 1.0 percent sulfur, is 
167,324.5 million tons; medium-sulfur coal, 1.1 to 3.0 percent sul- 
fur, is 37,531.5 million tons; and high-sulfur coal, greater than 3.0 
percent sulfur, is 11,244.1 million tons. The reserve base of coal 
with an unknown sulfur level is 18,323.0 million tons. The percent- 
ages of deep and strippable coal are 56 and 44 percent, respective- 
ly. The basis for reserve base estimates and analytical data was the 
Fuels Availability System, a Bureau of Mines data bank containing 
numerous data on fossil fuels. Information contained in the system 
was obtained from publications of the Bureau of Mines, U-S. 
Geological Survey, State agencies, private publications, and com- 
pany data. (auth) 


18529 Developments in the techniques of coal microscopy. 
Davis, A. (Pennsylvania State Univ., University Park). pp 973-990 
of In Microstructural science. Vol. 3, Part B. French, P.M. (ed.). 
New York; American Elsevier Publishing Co., Inc. (1975). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-740812—P2. 

The two basic techniques employed by coal petrographers 
which have had wide application in studies involving coal genesis, 
carbonization and preparation and in petroleum exploration are 
reflectance determination of coal rank, and point-count analysis of 
the various plant-derived materials. Coal behaves as a uniaxial 
negative mineral, and coal petrographers have sought advantages 
from automation, electronics and computerization in association 
with conventional reflectometers in the determination of mean 
maximum reflectance. The wide difference in reflectance between 
coal macerals and pyrite is the basis for an automated method for 
pyritic sulfur analysis. Programmed computers can also group the 
distinct levels of reflectance, to provide a means of comparing par- 
ticle size distribution. Maceral analyses are usually made in in- 
cident white light, but the fluorescence of low-rank sporinite, cu- 
tinite, resinite and alginite in ultra-violet and blue light enables 
these macerals to be distinguished more readily one from another 
and from the other macerals. The results of analyses in white and 
ultra-violet light used in combination give more accurate measure- 
ments of the waxy, hydrogen-rich components which are valuable 
constituents of coals for liquefaction. 6 fig, 26 references. (auth) 


18530 Coal deposits of the Carbondale, Grand Hogback, and 
Southern Danforth Hills coal fields, Eastern Piceance Basin, 
Colorado. Collins, B.A. (Colorado School of Mines, Golden). 
QCSMA; 71: No. 1, 1-138(Jan 1976). 

Coals of the eastern Piceance Basin occur in the Upper 
Cretaceous Iles and Williams Fork Formations that make up the 
Mesaverde Group, which outcrops along the Grand Hogback and 
related structures in Gunnison, Pitkin, Garfield, and Rio Blanco 
Co., Colorado. The Grand Hogback monocline dominates the area 
structurally and forms the eastern-southeastern boundary of the 
Piceance Basin. Other major folds include the Sulphur Creek 
syncline and the Coal Basin anticline. Faulting is minor except in 
the southern part of the area. Only the lithogenetically equivalent 
Trout Creek and Rollins Sandstones, the top members of the Iles 
Formation, were correlated with certainty throughout the study 
area, although tentative coal zone and associated basal sandstone 
correlations were made. The Iles and Williams Fork were 
deposited by a southeastward-prograding delta-deltaic plain com- 
plex. Intertonguing of marine and nonmarine deposits was caused 
on a local basis by compaction, shifting centers of deposition, 
variations in sediment supply, and possibly by growth faulting, and 
regionally by hinge-line faulting. Coal deposits in the Carbondale, 
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Grand Hogback, and southern Danforth Hills coal fields range in 
rank from high volatile C bituminous to anthracite, and possibly 
graphite. Analyses of these coals by various techniques indicates 
that forest-swamp deposition in a subtropical to warm-temperate 
climate led to initial peat formation. Burial to depths of 11,700 ft 
or less produced coals as they are found today north of Four Mile 
Creek. South of Four Mile Creek, the coals were subjected to ab- 
normally high geothermal gradients, the result of heat from the in- 
trusions of the Elk and West Elk Mountains. The coking quality of 
the coals, while secondarily dependent upon the amount of woody 
material present in the original swamp and on certain other swamp 
conditions such as water chemistry and current velocity, is primari- 
ly a function of rank. 


MINING 


REFER ALSO TO CITATION(S) 18503, 18597, 19542, 19566, 
19567, 19568, 19570, 19571, 19578, 19581 


18531 (E—75-10327) Determine utility of ERTS-1 to detect 
and monitor area strip mining and reclamation. Final report, Aug 
1972—Feb 1975. Rogers, R.H.; Pettyjohn, W.A. (Bendix Corp., 
Ann Arbor, Mich. (USA). Aerospace Systems Div.). Feb 1975. 
Contract NAS5-21762. 62p. (BSR—4179). NTIS $4.25. 

Prepared in cooperation with Ohio State Univ., Columbus. 

Computer techniques were applied to process ERTS tapes 
acquired over coal mining operations in southeastern Ohio on 21 
August 1972 and 3 September 1973. ERTS products obtained in- 
cluded geometrically correct map overlays showing stripped earth, 
partially reclaimed earth, water, and natural vegetation. Computer- 
generated tables listing the area covered by each land-water 
category in square kilometers and acres were produced. By com- 
paring these mapping products, the study demonstrates the capa- 
bility of ERTS to monitor changes in the extent of stripping, suc- 
cess of reclamation, and the secondary effects of mining on the en- 
vironment. (GRA) 


18532 Advances in rock mechanics. Volume I, Part A. 

of the third congress of the International Society for 
Rock Mechanics, Denver, Colorado, September 1—7, 1974. 
Washington, DC; National Academy of Sciences (1974). 941p. (In 
several languages). (CONF-740909—PIA). 

From 3. international congress on rock mechanics; Denver, 
Colorado, USA (1 Sep 1974). 

Volume IA of the Proceedings of the Third Congress of the 
International Society for Rock Mechanics held at Denver, CO, 
September 1—7, 1974 is concerned with the Physical Properties of 
Intact Rock and Rock Masses, Tectonophysics and Surface 
Workings (surface mining, dam foundations, etc.). (LTN) 


18533 (NP—20900) Research and development for improving 
coal extraction: constraints and incentives to cializati 
(Little (Arthur D.), Inc., Cambridge, Mass. (USA); USC, Inc., 
Pittsburgh, Pa. (USA)). 1975. Contract NSF-C954. 56p. National 
Science Foundation, Office of Energy R and D Policy, Washing- 
ton, DC. 

From the analyses it was found that the following con- 
straints inhibit commercialization of coal extraction research and 
development: (1) regulatory dynamics and, in particular, the SO, 
standards as set forth by the EPA; (2) surface mining legislation 
presently in the legislative process, but not yet formalized; (3) the 
Federal Coal Mine Health and Safety Act of 1969 dealing with 
reducing the hazards of underground coal mining; (4) the Federal 
Mineral Leasing Act dealing with the regulating, leasing, and 
development of public domain coal; (5) capital availability and the 
ability of the coal industry to attract capital; (6) materials and 
equipment availability and thus the ability of the industry to ex- 
pand production; (7) the ability of the transportation sector to ob- 
tain vital forgings, handle environmental regulation and other 
federal regulation; (8) the stability of markets for coal; (9) the 
availability of manpower, both for mine operation and planning; 
and (10) the ability of coal company management to understand 
the potential of R and D and take the necessary risks inherent with 
adoption of new technology. It is concluded that the government 
should consider incentives that will: (a) stabilize markets for coal; 
(b) stabilize the price of coal at some level competitive with those 
for oil and gas; (c) assure transportation systems that can move 
coal to the markets; (d) stabilize regulations that will allow main- 
tenance and growth of a healthy U.S. coal industry; (e) establish 
manpower recruiting and training facilities that could sustain an 
expanding coal industry; and (f) establish a climate where capital 
availability will not be a problem for an expanding coal industry. A 
true national commitment to coal is required—not just financial in- 
centives but also strong research and development efforts, stabil- 
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ized regulations, healthy transportation systems, and a public 
awareness of coal’s potential in the overall energy self-sufficiency 
picture. (auth) 


18534 (NTIS/PS—75/562) Mine safety. Part 1. Fires and ex- 

(a bibliography with abstracts). Report for 1964—Jul 
1975. Lehmann, E.J. (National Technical Information Service, 
Springfield, Va. (USA)). Jul 1975. 86p. NTIS $25.00. 

See also Part 2, NTIS/PS—75/563. 

The cited reports cover research on underground mine fires 
and explosions as well as safety and prevention measures. The pri- 
mary concern is with methane and coal dust explosions. Safety 
barriers, dust control, combustion products, fire sensors, fire sup- 

ion, metal spark inhibition, and dust explosions are all in- 
cluded. (GRA) 


18535 (NTIS/PS—75/563) Mine safety. Part 2. Communica- 
tion and finding systems (a bibliography with abstracts). 
Report for 1964—Jun 1975. Reed, W.E. (National Technical In- 
—— Service, Springfield, Va. (USA)). Jul 1975. 58p. NTIS 
$25.00. 

See also Part 1, NTIS/PS—75/562, 
NTIS/PS—75/564. 

Federally-sponsored research reports are cited which cover 
underground mine communications and trapped miner location. 
The topics include operational and emergency communication 
systems, detection and position finding by electromagnetic and 
seismic means, and electromagnetic noise in mines. (GRA) 


18536 (NTIS/PS—75/566) Mine safety. Part 5. General studies 
(a bibliography with abstracts). Report for 1964—Jul 1975. Leh- 
mann, E.J. (National Technical Information Service, Springfield, 
Va. (USA)). Jul 1975. 126p. NTIS $25.00. 

Supersedes COM—74-11223. See also Part 4, 
NTIS/PS—75/565. 

This bibliography includes studies concerning blasting 
safety, rescue operations, toxic and flammable gas detection, safety 
barriers, machinery safety design, and safety techniques in excava- 
tion and tunnel supports. Excluded are reports on mine fires and 
explosions, occupational health, communication systems, and 
trapped miner location detection. These are covered in the first 
four parts. (GRA) 


18537 (PB—241882) Design of a hydraulic-jet coal miner. 
Final report, Jul 1973—Jan 1974. Read, R.G.; Tarter, J.H.; Smith, 
C.K.; Walter, R.P. (Bendix Research Labs., Southfield, Mich. 
(USA)). Apr 1974. Contract H0133052. 86p. (BRL/TR—74- 
7020). NTIS $4.75. 

Results are described of a design study investigating the 
feasiblity of using high-pressure water-jet cutting in the continuous 
mining of coal in underground mines. The potential advantages of 
this approach include the reduction of dust and sparking hazards 
and the minimization of damage to overlying rock strata thus 
reducing the road fall hazard. An analysis is presented of previ- 
ously obtained data on the kerfing of coal during tests performed 
both in the laboratory and underground. This is used to predict 
kerf depth as a function of cutter nozzle horsepower and traversing 
speed. A jet cutter head design concept suitable for use on a con- 
tinuous-mining machine is developed. (GRA) 


18538 (PB—242123) The parachute stopping-preliminary ex- 
periments. Research report. Kissell, F.N.; Thimons, E.D.; Vinson, 
R.P. (Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh Mining 
and Safety Research Center). Apr 1975. lip. (BM-TPR—90). 
NTIS $3.25. 

A parachute-type stopping intended for changing the course 
of mine ventilation air during mine emergencies has been designed 
and tested. Some production uses are also visualized for metal 
mines. Preliminary tests in the laboratory and underground in- 
dicate that the parachute stopping is a workable concept, but 
further developmental research is required. (GRA) 


18539 (PB—242374) Coal mine escape hoist standards. Final 
report. Berry, D.R.; Hoadley, D.; Kingery, D.; Potter, J. (Foster- 
Miller Associates, Inc., Waltham, Mass. (USA)). 12 Dec 1974. 
Contract H0133020. 166p. NTIS $6.25. 

As a result of the surveys, interviews, and research per- 
formed on this contract, the following conclusions are drawn: (1) 
Most present emergency escape installations are inadequate and 
some are either inoperative or unsafe; (2) the MESA Districts 
have different local needs and impressions of what is necessary to 
ensure compliance. No guidelines up to the present have been ef- 
fective and widely enforced; (3) there is equipment available at 
present which can be used to design and build safe and economic 
emergency hoists; (4) the guidelines proposed as a result of this 
contract are intended to permit mine operators to select an 
economic and safe hoisting system, and to provide the district 


and Part 3, 
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managers, MESA, with the information needed to guarantee that 
only safe and operational systems are approved; &) the escape 
hoist design developed demonstrates an acceptable hoisting system, 
suitable for use at over 90% of the installations investigated, and in 
full compliance with the proposed guidelines. (GRA) 


18540 (PB—242651) Design of surface mining systems in east- 
ern Kentucky. Task 1. Research and demonstration of improved 
surface mining systems in eastern Kentucky coal fields. Volume I. 
Summary. Final report, May1972— Aug 1973. (Mathematica, Prin- 
ceton, N.J. (USA)). Jan 1974. 108p. NTIS $5.25. 

Prepared in cooperation with Ford, Bacon and Davis, Inc., 
New York, and Kentucky Dept. of Natural Resources and Environ- 
mental Protection, Frankfort. 

Between May 1972 and August 1973 this study of the 
economics, engineering, and environmental impacts of eastern 
Kentucky surface coal mining was conducted for Kentucky's De- 
partment of Natural Resources and Environmental Protection. The 
broad objectives of the study were (1) to identify modified mining 
technologies (equipment and methods) whose estimated economic 
and environmental characteristics were such that further research 
and field demonstration of the methods was warranted, and (2) to 
identify feasible and desirable modifications in the policies and 
procedures used in regulation of the industry by the Kentucky 
Division of Reclamation. (GRA) 


18541 (PB—242652) Design of surface mining systems in the 
eastern Kentucky coal fields. Part One. Research and demonstration 
of improved surface mining techniques. Volume II. Final report, 
May 1972—Aug 1973. (Mathematica, Princeton, N.J. (USA)). 29 
Jan 1974. 401p. NTIS $10.50. 

Prepared in cooperation with Ford, Bacon and Davis, Inc., 
New York, and Kentucky Dept. for Natural Resources and En- 
vironmental Protection, Frankfort. 

Contents: Existing methods for surface mining of coal in 
eastern Kentucky; Criteria and assumptions used in developing al- 
ternative mining technologies; Results of survey of existing 
technologies; Descriptions of modified mining technologies; The 
economics of existing and modified technologies; Administrative 
and control procedures; Pilot demonstrations of modified technolo- 
gies. (GRA) 


18542 (PB—242653) Design of surface mining systems in the 
eastern Kentucky coal fields. Part One. Research and demonstration 
of improved surface mining techniques. Volume III. Final report, 
May 1972—Aug 1973. (Mathematica, Princeton, N.J. (USA)). 29 
Jan 1974. 239p. NTIS $8.50. 

Prepared in cooperation with Ford, Bacon and Davis, Inc., 
New York, and Kentucky Dept. for Natural Resources and En- 
vironmental Protection, Frankfort. 

Contents: east Kentucky surface coal production for calen- 
dar year 1971; Classification of counties, companies, and mines by 
size; Questionnaire used in Fall 1972 field survey of eastern Ken- 
tucky surface coal mines; An economic model of conventional 
contour/auger strip mining; Sampling plan for Fall 1972 field sur- 
vey of eastern Kentucky surface mines; 1971 east Kentucky sur- 
face coal production by coal seam; Water quality analysis for sam- 
ples taken at eastern Kentucky surface coal mines visited during 
the Fall 1972 field survey; Illustrative cost calculations. (GRA) 


18543 (PB—243220) Economic of coal supply: an as- 
sessment of existing studies. Gordon, R.L. (Pennsylvania State 
Univ., University Park (USA)). May 1975. 179p. NTIS $7.00. 

Existing studies and work in progress on the economics of 
coal mining and the factors affecting these economics are sur- 
veyed. Topic areas covered include: model mine cost studies; the 
economic impact of public policy on the Appalachian coal industry 
and the regional economy; price and availability of western coal in 
the midwestern electric utility market, 1975-1982; forecasts of coal 
supply functions in southern West Virginia; coal availability and 
supply; U.S. coal and the electric power industry; low sulfur coal: a 
revision of reserve and supply estimates; coal surface mining and 
reclamation; and the demand and supply of manpower in the bitu- 
minous coal industry for the years 1985 and 2000. (GRA) 


18544 (PB—243683/0ST) Effect of depth of cut and bit type 
on the generation of respirable dust. Report of investigations, 1975. 
Strebig, K.C.; Zeller, H.W. (Bureau of Mines, Twin Cities, Minn. 
(USA). Twin Cities Mining Research Center). Jun 1975. 2Ip. 
(BM-RI—8042). NTIS $3.25. 

Laboratory tests were conducted by the Bureau of Mines to 
determine the effect of depth of cut and bit types on respirable 
coal dust generation. Apparatuses were constructed to contain the 
coal samples, measure the linear cutting forces, and analyze the 
dust generated. Single-bit tests were conducted in Illinois No. 5 
and Pittsburgh seam coals with five bit types at four depths of cut. 
The results showed that bit type did not significantly influence dust 
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production. On the other hand, deep cutting bits were more effi- 
cient and generated substantially less irable dust per pound of 
coal broken than shallow cutting bits. (GRA) 


18545 (PB—243733) Design of a hydraulic jet coal miner. 
Research report, 1973—74. Singh, M.M.; Labus, T.J.; Finlayson, 
L.A.; Silks, W. (IIT Research Inst., Chicago, Ill. (USA)). Feb 
1974. Contract HO133119. 148p. (IITRI-D—6088). NTIS $5.75. 

See also report dated Apr 1974, PB—241882. 

Results are described of a design study investigating the 
feasibility of using high-pressure water-jet cutting in continuous 
mining of coal in underground mines. In the report, a design con- 
cept is developed in which eight water jets would be mounted on a 
modified Goodman 968 loader with standard gathering headarms 
and drive. In the design, four double acting intensifiers feed the 
eight jets at 50,000 psi with a flow rate of 28.8 gpm. A traversing 
mechanism is described which would move the jets across the face 
of 30 ips in a programmed cutting pattern. In this type of machine, 
there is a marked reduction in the amount of respirable dust 
generated when mining with water. This significantly reduces the 
occurrence of pneumoconiosis or black lung. It is inherently in- 
capable of igniting methane gas accumulations by metal bits strik- 
ing pyrites or slate. No sparking is possible when the water stream 
impacts the rock. Furthermore, economies in mining coal may be 
effected since the tool wear is minimal. The wear of a nozzle 
through which clean water flows is markedly less than the abrasion 
that takes place when bits rub against rock. (GRA) 


18546 (PB—244632) Resource and land investigations (rail) 
program: an approach to environmental assessment with application 
to western coal development. Final report. Bisselle, A.; Binder, A.; 
Holberger, R.; Morrow, L.; Pagano, R. (Mitre Corp., McLean, Va. 
(USA)). Aug 1975. Contract DI-14-08-0001-15105. 617p. 
(MTR—6988). NTIS $15.25. 

Use of the coal reserves in the western part of the U:S. is 
being considered as a possible means of achieving a measure of 
energy self-sufficiency. In addition to strip mining, the develop- 
ment of western coal can include mine-mouth electricity genera- 
tion or coal gasification as well as the shipment of energy via unit 
trains, slurry pipelines, or overhead transmission lines. This report 
describes an approach for evaluating the environmental impacts of 
the various coal-development projects. Each project is composed 
of a number of activities and the primary as well as high-order im- 
pacts of these activites are linked by means of key-word cross 
referencing. (GRA) 


18547 (PB—245087) Barodynamic analysis of large mine 
models and preparation of undisturbed rock specimens. Final 
technical report. Shelton, T.C. Jr.; Merritt, S.E.; Lucas, J.R. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg (USA). 
Div. of Minerals Engineering). Apr 1974. Contract H0101706. 
130p. NTIS $5.75. 

The research involved (1) providing the capability of simu- 
lating a mine prototype by means of body-loaded models made of 
actual mine rock; (2) procuring, preparing, and shipping 
undisturbed rock specimens from operating mines to Bureau of 
Mines research centers; (3) developing techniques to obtain near- 
to-in-situ mine rock specimens; and (4) identifying coal mine sites 
where chemical stabilization of coal mine roof strata would be 
feasible. Item (1) was discontinued early in the work. During this 
contract, over 30 tons of coal mine rock specimens were obtained 
from 13 mines and shipped to various research centers, a portable 
coring apparatus for obtaining near-to-in-situ conditions specimens 
was developed, and objective (4) was fulfilled. The report 
describes the investigation made to obtain core samples, the 
development of the portable coring apparatus, and an air injection 
technique used to determine in-situ permeability. (GRA) 


18548 Advances in rock mechanics. Volume I, Part B. 
Proceedings of the third congress of the International Society for 
Rock Mechanics, Denver, Colorado, September 1—7, 1974. 
Washington, DC; National Academy of Sciences (1974). 791p. (In 
several languages). (CONF-740909—P1B). 

From 3. international congress on rock mechanics; Denver, 
Colorado, USA (1 Sep 1974). 

Volume IB of the proceedings of the Third Congress of the 
International Society for Rock Mechanics held at Denver, CO, 
September 1—7, 1974 is concerned with underground openings 
and fragmentation methods. Three papers have been entered in- 
dividually into ERA. (LTN) 


18549 Applications of rock mechanics in deep coal mines of 
West Germany. Everiing, G. (Bergbau-Forschung GmbH, Essen). 

1441-1450 of In Advances in rock mechanics. Volume I, Part 
B’ Washington, DC; National Academy of Sciences (1974). 


From 3. international congress on rock mechanics; Denver, 
Colorado, USA (1 Sep 1974). 
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In the West German Coal Mining Industry the laws of Rock 
Mechanics are studied and applied in a simple, elementary and 
practical manner. Some examples are given which may be re- 
garded as supplements and as a corroboration and realization of 
many details of the results derived in the General Report. The 
redistribution of stresses in the rock mass around longwall 
workings can be predicted by means of a computer program which 
permits the consideration of irregular workings in up to four 
seams. The effects of rock pressure on gateroads and longwall 
faces are observed underground by simple readings and measure- 
ments, and analyzed statistically. Comparisons between the calcu- 
lated stresses and the effects of pressure observed underground 
proved significant correlations that enable us to predict the 
behavior of roof, floor and walls in gateroads and at the face as 
well. These results confirm that in underground mining not only 
scientific theories but also empirical investigations may lead to use- 
ful conclusions and both methods will complement each other effi- 
ciently. (auth) 


18550 Advanced fragmentation techniques. Fogelson, D.E. 
(Twin Cities Mining Research Center, MN). pp 1645-1663 of In 
Advances in rock mechanics. Volume I, Part B. Washington, DC; 
National Academy of Sciences (1974). 

From 3. international congress on rock mechanics; Denver, 
Colorado, USA (1 Sep 1974). 

Research on advanced fragmentation techniques is expand- 
ing in order to provide alternative fragmentation systems to over- 
come the disadvantages of conventional methods and to improve 
excavation rates. This paper reviews the state-of-the-art of the 
thermal, hydraulic, and chemical techniques and includes a 
description of an experimental tunnel excavated by projectile im- 
pact. (auth) 


18551 Advances in rock mechanics. Volume II, Part A. 

of the third congress of the International Society for 
Rock Mechanics, Denver, Colorado, ber 1—7, 1974. 
Washington, DC; National Academy of Sciences (1974). 680p. (In 
several languages). (CONF-740909—P2A). 

From 3. international congress on rock mechanics; Denver, 
Colorado, USA (1 Sep 1974). 

Volume IIA of the proceedings of the Third Congress of the 
International Society for Rock Mechanics held at Denver, CO, 
September 1—7, 1974 is concerned with the Physical Properties of 
Intact Rock and Rock Masses and Tectonophysics, especially rock 
classification, engineering applications related to rock properties, 
deformation and strength tests, shear testing, time dependent 
deformation, cyclic loading and fatigue, elastic properties and 
wave propagation, measuring devices, stress states and their ef- 
fects, tetonic models, fluid flow effects, etc. Three articles have 
been entered individually into ERA. (LTN) 


18552 Deformation measurements with long measuring bolts in 
the coal mining industry. Schuermann, F. (Abt. Bergtechnik, Stein- 
kohlenbergbauverein, Essen). pp 468-473 of In Advances in rock 
mechanics. Volume II, Part A. Washington, DC; National Acade- 
my of Sciences (1974). (In German) 

From 3. international congress on rock mechanics; Denver, 
Colorado, USA (1 Sep 1974). 

The Steinkohlenbergbauverein in Essen developed multisec- 
tional measuring bolts of aluminum up to 18 m long which are set 
on their whole length, according to the resin-set roof bolting 
method, in boreholes in the strata. These measuring bolts have 
pairs of strain gauges arranged in even distances. In case these 
measuring bolts are set on a common straight line on opposite 
sides of a working underground, the deformations due to changes 
of the rock pressure can be separated from the total deformation. 
Experts are still busy trying to simplify the measuring method. 
(auth) 


18553 Advances in rock mechanics. Volume II, Part B. 

of the third congress of the International Society for 
Rock Mechanics, Denver, Colorado, ber 1—7, 1974. 
Washington, DC; National Academy of Sciences (1974). 829p. (In 
several languages). (CONF-740909—P2B). 

From 3. international congress on rock mechanics; Denver, 
Colorado, USA (1 Sep 1974). 

Volume IIB of the proceedings of the Third Congress of the 
International Society for Rock Mechanics held at Denver, CO, 
September 1—7, 1974 is concerned with surface structures, un- 
derground openings and fragmentation systems, especially testing 
and improvement of rock foundations, slope stability, rock slides, 
dam foundation analysis (including case studies), stability of un- 
derground openings, subsidence resulting from underground ex- 
traction, mine roof supports, tunnel linings, ground reinforcement, 
grouting, case studies of tunnels and mines, explosive fragmenta- 
tion, mechanical fragmentation, novel fragmentation methods and 
the effect of rock properties on fragmentation. Three papers were 
processed separately for ERA. (LTN) 
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18554 Research and development in the West German lignite 
production and refinement. Gaertner, E. pp vp of In Second inter- 
national conference on coal research. Cheltenham, Eng.; National 
Coal Board (1974). (In German) 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

The mining of lignite in the Rhine area with huge wheel ex- 
cavators is described. Various planned methods of using the lignite 
are discussed (gasification, liquefaction, synthesis gas for the 
production of chemicals, the reduction of iron ores, methanation 
(in some of these cases using process heat reactors)). Several 
photographs of the massive equipment are presented. (LTN) 


18555 Belgian policies in coal mining production and research. 
Ledent, P. pp vp of In Second international conference on coal 
research. Cheltenham, Eng.; National Coal Board (1974). (In 
French) 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

Until 1956 Belgian coal mining production and the con- 
sumption of coal were stable and in relative equilibrium at 30 mil- 
lion tons annually. In the 17 years since 1956, due to high mining 
costs and low-priced alternative fuels, production has decreased 30 
percent and consumption 50 percent (the decreased consumption 
was in domestic and industrial use; use for coking increased 
slightly and central power plant usage decreased slightly). 
Research has been mainly involved in safety and productivity. The 
nature of the Belgian deposits imposes continuing problems with 
methane, ground subsidence, and dusts. Efforts have involved 
methods of automatic control of ventilation, backfilling, and 
telec icati After centuries of exploitation, mining in the 
southern basin has become more difficult due to geological condi- 
tions, thin seams, great depths, etc. There is still a considerable 
amount of coal left and even the methane in the remaining coal 
constitutes a valuable reserve. Satisfactory methods of un- 
derground gasification have not been developed for such condi- 
— but a method is under consideration and is described briefly. 
( ) 


18556 Recent developments in the U. K. Dunn, R.B. pp vp of 
In Second international conference on coal research. Cheltenham, 
Eng.; National Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

The development of new coal mining equipment in the 
United Kingdom is described: Equipment for underground roadway 
formation; roadway supports; equipment for roof control; equip- 
ment for waste rock removal; mechanization of face end opera- 
tions; conveyor techniques (including strategically placed bun- 
kers); remote control and monitoring (e.g., of pumps, fans, mine 
air, dusts, etc.). (LTN) 


18557 Technological developments in bituminous coal mining in 
the Federal Republic's energy research program. Weber, H. pp vp 
of In Second international conference on coal research. Chelten- 
ham, Eng.; National Coal Board (1974). (In German) 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

The extensive German research program on the expansion 
of the utility of coal and the improvement of mining techniques is 
reviewed. The program involves the development or improvement 
of coal conversion techniques and coal processing. Methods to im- 
prove the productivity of coal mines by advanced mining 
techniques are under active study. In the present study emphasis is 
placed on the improvement in mining techniques, mining machin- 
ery, and automation of mining processes. (JSR) 


18558 R and D for advanced coal mining technology. Yancik, 
J.J. (Bureau of Mines, Washington, DC). pp vp of In Second inter- 
national conference on coal research. Cheltenham, Eng.; National 
Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

A massive research and development program for advanced 
coal mining technology is described, involving: geophysical ex- 
ploration techniques; water resources assessment (and the effects 
on these of coal mining); computerized coal resource/reserve data 
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bank; environmental, ecological and social effects of coal minin 

(water table, water quality, effects on aquatic and terrestria 
ecosystems, hydrology, erosion, sedimentation, land reclamation, 
mine waste disposal, etc.). Since about three-fourths of the coal 
reserves can be recovered only by underground mining, efforts are 
being concentrated there: improving reliability and productivity of 
equipment (including automation); introduction of new techniques 
to increase mining efficiency at greater depths and to increase the 
percentage of coal recovered; new equipment and methods to 
reduce the time required to open new mines and bring them to full 
production (raise drilling, vertical boring machines, tunnel boring 
machines, roof supports, mine transport systems, degasification of 
coal seams prior to mining, etc.). Similarily, surface mining efforts 
are described briefly. Coal preparation method improvements are 
sought (wastes, sulfur, ash and heavy metal removal, more effec- 
tive dewatering of fires, waste disposal). Finally, health and safety 
efforts are described. (LTN) 


18559 Contribution by Arthur Hams. Hams, A. pp vp of In 
Second international conference on coal research. Cheltenham, 
Eng.; National Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

In Australia a system of mining seams of about 2 to 3 me- 
ters thickness at depths of about 300 meters has been developed. 
The system (known as the Wongawilli System) makes use of con- 
tinuous mining machines and has been in use for over 20 years. A 
new development, which is currently at the conceptual stage only, 
involves the application of the principles of the Wongawilli system 
to permit mining of seams of 6 meters and greater thickness by 
continuous mining without the need for storage. The 
“Wongawilli” system involves the delineation of a large block 
of coal on one side of the development headings. To commence ex- 
traction, a roadway is driven at right angles to the headings, into 
the block to be extracted. A second roadway is driven into the 
block, parallel to the first, to form a ‘’fender’’ strip. This fender is 
then extracted by successive lifts, removing all the coal in the 
fender back to the panel headings. The success of the 
“Wongawilli” system of extraction lies in the fact that the working 
area is positioned in the de-stressed zone, adjacent to an area of 
goaf and within the main pressure arch. The Wongawilli method 
has resulted in high percentage extraction, maximizing the amount 
of coal recoverable from a specific area. The system offers in- 
creased safety. (auth) 


18560 Dynamic simulation model of underground coal mining. 
Manula, C.B. (Pennsylvania State Univ., University Park). Earth 
Miner. Sci.; 45: No. 4, 25-28(Jan 1976). 

Of primary importance here, and the basis on which 
UGMHS was developed, is the method of modeling. The pro- 
gramming language and job type array concept, coupled with the 
time-step procedures that are applied yield a general simulation 
capability. As a result, each sub-assembly is structured to accept 
and suggest innovation and changes, to identify areas highly sensi- 
tive to innovation and change, and to project the impact of such 
changes on the total system. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 18403, 18466, 18499, 18505, 
18546, 18569, 19569, 19578 


18561 (ANL/ES—48) Coal biending in Illinois. Wilkey, M.L.; 
Macal, C.M. (Argonne National Lab., Ill. (USA)). Mar 1976. Con- 
tract W-31-109-eng-38. 103p. Dep. NTIS $5.50. 

Most of the metropolitan areas in the United States are now 
governed by state-enacted air pollution control regulations that 
have either prohibited coal burning or have limited it to low sulfur 
coal. This research studies the economic and operational feasibility 
of mixing high sulfur Illinois coal with low sulfur Western coal to 
achieve a blend that can be utilized in maintaining compliance 
with the sulfur dioxide (SO,) emission regulations. Acceptance of 
the blending option could result in lower coal expenditures, de- 
pending on transportation and mine-mouth costs, plus the opera- 
tional costs involved in the blending procedure. Various blending 
facility locations were considered. The economic feasibility of sup- 
plying blended coal to the demand regions was assessed. Under 
conservative assumptions about Western coal price behavior and 
present SO, emission regulations, potential total annual cost 
savings to Illinois due to blending are estimated at 4.1 percent or 
$11.5 million. Under less conservative assumptions, coal blending 
offers even higher potential savings. Examination of the opera- 
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tional feasibility of coal blending, with its promising economic ad- 
vantages, led to a recommendation for an operational demonstra- 
tion project. (auth) 


18562 (CONF-741189—, pp 169-176) Properties of coal 
verizers. Bailey, J.M. (Univ. of Tennessee, Knoxville). 1974. = 

From Seminar on boiler modeling; Bedford, Massachusetts, 
United States of America *"USA® (6 Nov 1974). 

In Proceedings of the seminar on boiler modeling. 

The development of mathematical models and new control 
systems for coal pulverizer operation at the Bull Run power plant 
is described. The problem involved transporting and pulverizing of 
the coal through the pulverizer by varying the flows of hot and 
cold air while maintaining the mill temperature within rather nar- 
row limits (excessive temperature could lead to dust explosion). 
The required operating conditions were affected by the moisture 
content of the coal (among other things) and a new control system 
was developed on the basis of the modeling work. Using models of 
pulverizer operation and of this control system, it is planned to 
collect data to test the models. (LTN) 


18563 (ERDA—92(Vol.2), pp 702-727) Coal blending: a 
technology utilizing high sulfur coal while maintaining air emission 
regulations. Wilkey, M.L.; Johnson, D.O.; Carter, R.P. (Argonne 
National Lab., IL). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

Most of the metropolitan areas in the eastern half of the 
United States have enacted air emission regulations that have 
either prohibited or limited coal burning to low sulfur coal. Com- 
pliance with these regulations has forced not only major utilities 
but also small and medium boiler facilities either to turn to low 
sulfur coal as a fuel source or to convert to gas or oil as their pri- 
mary fuels. Recently utility companies have examined coal blend- 
ing as a possible solution to air emission problems. Coal blending 
has been used to obtain petroleum coke and to achieve a desired 
Btu output of various coal seams. Theoretically, if a high sulfur 
coal and a low sulfur coal were blended and a linear combining 
relationship was assumed, coal blending could be used as a means 
of meeting air emission standards. The paper discusses the 
economics of coal blending as it relates to meeting air emission 
regulations. In addition, the need for the operational and cost data 
associated with it is indicated by examining the feasibility of setting 
up an operational coal blending demonstration project. (auth) 


18564 (ERDA-tr—118) Planning systems of fuel supply for 
large thermoelectric power stations of the USSR, including 
mechanization of unloading, storing, crushing, and transporting coal 
from the unloader to the boiler bunkers. 1976. Translated from a 
Russian report. (CONF-760612—1). 20p. Dep. NTIS $3.50. 

From Coal symposium; Knoxville, Tennessee, United States 
of America *USA® (16 Jun 1976). 


18565 (FE—1777-!) Feasibility study of pre-combustion coal 
cleaning using chemical comminution. Interim report, 
July—September 1975. Howard, P.H.; Hanchett, A. (Syracuse 
Univ. Research Corp., N.Y. (USA)). 1975. Contract 14-32-0001- 
1777. 13p. Dep. NTIS $3.50. 

The objective of this program is to develop sufficient direct 
experimental evidence to determine the technical and economic 
feasibility of the Syracuse University Reseaech Corporation chemi- 
cal comminution process in facilitating the removal of mineral 
matter, especially pyritic sulfur, from the true coal. Chemical com- 
minution is the breakage of coal caused by the interaction between 
coal and certain specific chemical environments. A minimum of 
three coals will be chemically comminuted and washability curves 
will be developed. Similar samples will be mechanically crushed to 
a variety of top sizes and again washability curves will be 
developed. A comparison will determine the technical difference 
between chemical comminution and mechanical size reduction, 
presently used in coal preparation plants to liberate pyritic sulfur 
and ash. The technical results will be used to evaluate the 
economics of the chemical comminution process. Economic fac- 
tors such as reagent loss and recovery, thermal losses, moisture 
removal, ash removal, water and energy inputs, and coal recovery 
will be considered. (auth) 


18566 (FE—1792-8) Coal feeder development program. Phase 
I report. (Lockheed Missiles and Space Co., Sunnyvale, Calif. 
(USA)). 24 Dec 1975. Contract E(49-18)-1792. 179p. Dep. NTIS 
$7.50. 


The work done during Phase I, the study phase of the pro- 
gram, is described. On the basis of a literature and patent survey 
and visits to coal conversion R and D facilities, coal feeders were 
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conceived that could take dry pulverized coal from atmospheric 
storage and transfer the material to a high pressure environment. 
The potential candidates were prescreened to eliminate those that 
violate fundamental laws of physics and those having obviously 
lower potential than a candidate selected for further study. Fifteen 
potential candidates were identified. Preliminary calculations to as- 
sess performance potential were made and the list of viable can- 
didates was reduced to four. These candidates were then incor- 
porated into low-pressure (150 psi) plants producing low Btu gas 
and into high pressure plants (1500 psi) providing high Btu gas. 
Cost data were generated to compare the equipment and operating 
cost of the feed systems. This determined whether the systems 
merit development. Similarly, potential problem areas are being 
identified, and a laboratory test program is being formulated to 
generate experimental data required for a more rigorous analytical 
evaluation. 54 references. 


18567 Material reducer. Graf, C.R. (to Pennsylvania Crusher 
Corp.). US Patent 3,946,950. 16 May 1973. Filed date 30 Jun 
1972. vp. 

A rotary impact mill for mineral materials such as coal, lig- 
nite, ore, stone, rock, oil shale, and similar materials is described. 
The method for crushing massive, high-density materials such as 
those mentioned above is discussed. 


18568 Coal processing system. Gillette, R.P. (to Foster 
Wheeler Energy Corp.). US Patent 3,950,144. 23 May 1974. vp. 

A system is described for handling combustible raw materi- 
als and reducing them to product and by-product fines of selected 
particle sizes comprising: a reducing mill for reducing the raw 
materials and producing an outlet stream of the product and by- 
product fines, a fuel-fired generator coupled in closed circuit rela- 
tionship with the reducing mill for producing an inert gaseous 
medium for carrying the product and by-product from the reduc- 
ing mill; means in flow communication with the gas generator for 
circulating the gaseous medium; separator means in flow communi- 
cation with the reducing mill for receiving the outlet stream of the 
mill and separating the product and by-product fines; and a con- 
duit means coupled to the separator means for directing by- 
product to the inert gas generator for combustion therein such that 
by-product fines provide a portion of the fuel necessary for 
producing the gaseous medium, and eliminating the by-product 
fines. 


COMBUSTION 


REFER ALSO TO CITATION(S) 18407, 18434, 18435, 18436, 
18438, 18503, 18523, 18527, 19047, 19581, 19583, 19602, 
19663, 20544 


18569 (CONF-741070—, pp 17.1-17.23) Experience in burn- 
ing low-sulphur coal from the Gillette, Wyoming area. Liljenberg, 
G.W. 1974. 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 

In Proceedings: frontiers of power technology. 

As all power plant engineers are aware, each application 
and installation requires its own analyses and considerations. It has 
been the experience at Comanche that this is especially true with 
the coal from the Gillette, Wyoming, area. The coal burns very 
well and has very good grindability, which should result in low pul- 
verizer maintenance costs, but it contains a large number of fines 
and, therefore, requires that the dust suppression system be care- 
fully analyzed. The coal handling operating crew must also take 
extra precautions to insure that proper compaction is obtained in 
the storage area to reduce the possibility of coal pile fires. Due to 
the resistivity characteristics of western low sulphur coal, Public 
Service Company of Colorado is of the opinion that the hot side 
electrostatic precipitator provides the most satisfactory method of 
removing particulate matter from the flue gas at Comanche. It is 
not felt, however, that the plans for larger soot blower nozzles and 
additional soot blowers is the final answer to slagging problems in 
the boiler. Only operating experience after these changes are made 
will determine whether or not they are totally successful or if a re- 
design of the economizer will be required. (auth) 


18570 (ERDA—76-31-2) Coal power and combustion. Quar- 
terly report, April—June 1975. (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA). Office of Fossil 
Energy). 1976. 45p. Dep. NTIS $4.50. 

Progress in ERDA-sponsored programs in the fluidized-bed 
combustion of coal is reported, including furnace boiler design, 
control of sulfur emissions, optimization of operating conditions, 
gas turbines, and program planning, engineering and coordination. 
A program for the economic and comparative evaluation of ad- 
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vanced systems for producing power more efficiently is under way 
(various possibilities such as combined cycles, mag- 
hydrod fuel cells). (LTN) 


(ERDA—113-75/1, pp 5-8) Multicell 
boiler. (Pope, Evans and Robbins, Ind., New York). 1975. 

In Coal power and combustion quarterly report, Janua- 
ry—March 1975. 

Field erection of the multicell fluidized-bed boiler at 
Rivesville, West Virginia, continued throughout the quarter. By the 
end of March, this work was 94 percent completed. Purchase of 
equipment and general construction work also continued 
throughout the quarter. Late delivery of shop drawings, however, 
has caused some problems of ensuring that equipment will be 
delivered when required. PER participated in a National Regenera- 
tion Technical Workshop to gain further information on calcium 
sulfate regenerator design. As a result of the workshop, design ef- 
forts on the calcium sulfate regenerator have been temporarily 
halted. Laboratory research included completion of almost 30 per- 
cent of the fuel injection tests, 25 percent of the bed renewal tests, 
and all of the tube bundle tests in the cold model, and continued 
reduction and evaluation of the test data obtained. In addition, the 
horizontal tube bundle was installed in the fluidized-bed module 
and tested. The external piping systems for the tube bundle were 
also installed. Experimentation and component design verification 
tests in the module continued, as did development of computer 
programs for heat and mass balances and combustion analysis. 
(auth) 


(ERDA—113-75/1, pp 13-16) Pressurized fluidized-bed 
combustor and turbine power generation. (Combustion Power Co., 
Inc., Menlo Park, CA). 1975. 

In Coal power and combustion quarterly report, Janua- 
try—March 1975. 

During this quarter, emphasis was placed on physical im- 
provement of the process development unit. Specifically, numerous 
parts, including the rotary feed valve and combustor diffuser as- 
sembly, were reworked to prevent frequent failure or continued 
deterioration. Additional gas analysis equipment was installed, and 
tests were performed on structural materials, additives, and 
coatings. (auth) 


18573 (ERDA—113-75/1, pp 17-21) Supportive studies of 
a fluidized-bed combustion. (Argonne National Lab., IL). 
1975. 

In Coal power and combustion quarterly report, Janua- 
ry—March 1975. 

The work effort by ANL during the first quarter of 1975 in- 
cluded modifications to the combustion and regeneration units so 
that they can be operated at the same time. Experimental studies 
were conducted on combustion chemistry, limestone regeneration, 
solids fluidization, and the volatility of trace elements. The major 
combustion experiments emphasized the comparison of the sulfur 
retention capabilities of limestone and dolomite. Under the test 
conditions studied, dolomite was found to be more effective than 
limestone in the removal of sulfur compounds. Several calcium 
carbonate (CaCO;) regeneration experiments were conducted, 
most of which concerned the evaluation of a regeneration method 
in which methane is combusted under reducing conditions in the 
fluidized bed; an experimental program is being developed. The 
results of fluidization studies showed that minimum fluidizing 
velocities decreased in value as the pressure increased. However, 
at a fixed pressure, the minimum velocity increased with tempera- 
ture. Work with trace elements involved preparations for experi- 
ments to determine qualitatively which elements are in the effluent 
gas and to differentiate between the particulate and gaseous com- 
ponents. The volatility of trace elements was also studied. (auth) 


18574 (ERDA—113-75/1, pp 23-27) Externally fired gas tur- 
bine for modular integrated utility system (MIUS). (Holified Na- 
tional Lab., Oak Ridge, TN). 1975. 

In Coal power and combustion quarterly report, Janua- 
try—March 1975. 

The preparation of a firm conceptual design and cost esti- 
mate of a coal-fired power plant for MIUS applications was for- 
mally initiated at the beginning of this quarter. HNL focused on 
analyzing elements of the fluidized-bed furnace and heater as- 
sembly. A layout for the furnace that meets all of the requirements 
and conditions envisioned was prepared, and an analytical solution 
for handling fluidized-bed pulsation problems was developed. To 
locate commercial equipment suited to MIUS application, HNL 
negotiated with vendors and selected a turbine generator unit of an 
established design that can be adapted to the coal-fired system 
being designed. Although no commercially available coal feed and 
metering components are directly applicable to the special require- 
ments, three that may be suitable if modified were selected for 
tests. Procurement of components for bench-scale units initiated. 
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Computer studies of system layout, installation, instrumentation, 
and control were conducted. (auth) 


18575 (ERDA— 113-75/1, pp 29-31) Pressurized fluidized-bed 
combustion research. (National Research Development Corp., Lon- 
don). 1975. 


In Coal power and combustion quarterly report, Janua- 
ry—March 1975. 

During the quarter, NRDC/BCURA worked on reassembling 
the combustor and coal feeding plant. Neither has been operated 
since September 1973. Various components of the system were 
modified or replaced. (auth) 


18576 (ERDA—113-75/1, pp 33-35) R and D planning 
assistance services. (Mitre Corp., McLean, VA). 1975. 

In Coal power and combustion quarterly report, Janua- 
ry—March 1975. 

During the quarter, R and D planning assistance services for 
advanced power systems primarily concerned program planning ef- 
forts. Specifically, MITRE revised a preliminary R and D program 
plan and assisted ERDA with the preparation of its FY 1976 pro- 
gram plan justification. Systems engineering and evaluation work 
on advanced power systems included the preparation of a gas tur- 
bine procurement policy study and participation in a gas turbine 
workshop. R and D planning assistance services for fluidized-bed 
combustion systems included program planning, project implemen- 
tation support, and program review support. Work accomplished 
included preparation of drafts of the R and D program plan; 
definition of the structure of the fluidized-bed combustion program 
and preparation of the related task schedule and milestone infor- 
mation; and identification and ranking of the key technical issues 
involved in the successful development and implementation of 
fluidized-bed combustion systems. (auth) 


18577 (ERDA—113-75/1, pp 37-38) Technical 
services. (Gilbert Associates, Inc., Reading, PA). 1975. 

In Coal power and combustion quarterly report, Janua- 
ry—March 1975. 

During the first quarter of 1975, technical and engineering 
services in direct support of ERDA’s program for the fluidized-bed 
combustion of coal included (1) monitoring and technical support 
of the multicell fluidized-bed boiler being constructed by Pope, 
Evans and Robbins, Inc., and (2) initiation of technical activities in 
support of the MIUS program. In addition, work statements were 
drafted outlining programs to study industrial applications of 
fluidized-bed combustion and high-temperature turbine technology. 
General activities in support of ERDA’s fluidized-bed combustion 
program included attendance and/or participation at several con- 
ferences, meetings, and briefings, and review and evaluation of 
proposals for research and development programs. (auth) 


18578 (FE—1787-3) Modeling of a fluidized bed combustor 
with immersed tubes. December—F 
1975—76. Saxena, S.C.; Rehmat, A.; Grewal, N.S.; Chen, T.P. 
(Illinois Univ., Chicago (USA). Dept. of Energy Engineering). Feb 
1976. Contract E(49-18)-1787. 32p. Dep. NTIS $4.00. 

A mathematical model of a fluidized-bed combustor will be 
developed which will include coal combustion phenomena and in- 
corporate basic mass transport relationships, bubble mechanics, 
heat transfer and configuration effects. A cold model test bed will 
be designed, constructed and operated to generate data in support 
of the effort in developing the mathematical model. In particular, 
experiments will provide data concerning heat transfer effects of 
tubes and tube bundles in fluidized beds, bubble formation, disper- 
sion etc. In work to date, the analytical expressions for conversion- 
time relationship have been developed for multiple gas-solid reac- 
tions taking place on a single particle using results derived earlier 
for a single gas-solid reaction. The formulation has been developed 
for independent, parallel and consecutive reactions. The effect of 
changing particle size on conversion-time characteristics as the 
reaction proceeds has been emphasized. The fabrication and as- 
sembly of the fluidized bed reactor has been completed. An ex- 
perimental arrangement to determine the bed-to-tube overall heat 
transfer coefficient has been installed. A preliminary experiment to 
investigate the temperature distribution in the axial and circum- 
ferential directions of the horizontal tube has been performed. A 
review of the literature dealing with heat transfer in fluidized bed 
equipped with horizontal tubes has been initiated. (auth) 


18579 (FE—2201-3) Concept for fluidized bed combustion of 
Consol char using a closed-cycle helium power plant with an esti- 
mate of the price of electric power. Final report. Himmelblau, A.; 
Norton, J. (Energy Resources Co., Inc., Cambridge, Mass. (USA) 
). Apr 1976. Contract E(49-18)-2201. 121p. Dep. NTIS $5.50. 
The Consol process for making synthetic crude oil from 
coal produces char as a by-product which is an undesirable fuel, 
but can be burned in a fluidized bed. Instead of using steam as the 
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working fluid, helium was chosen, since a higher working tempera- 
ture may allow a higher cycle efficiency. To develop a competent 
design required solution of a heat exchanger network was designed 
to introduce as much heat as possible into the closed helium cycle. 
A computer model to generate flow sheets and cost data from 
specified inputs was developed. The net efficiency of the best 
design was only about 33.5 percent, since about 17.9 percent of 
the heat input to the cycle is used to calcine dolomite used to 
remove sulfur in the fluidized bed. Lowering the amount of 
dolomite required or regenerating dolomite would be methods to 
improve the efficiency. Although the efficiency of the helium cycle 
is lower than that for a conventional coal-fired steam plant, the 
capital cost is lower. The savings in capital costs is enough to keep 
the operating costs of the helium cycle competitive and possibly 
lower than that of a conventional plant, depending on the amount 
of dolomite used, its cost, and the solid waste disposal costs. Possi- 
ble redesign of the combustor to recover more of the heat lost in 
calcining dolomite, kinetic studies of sulfur retention, and better 
cost information on dolomite usage are needed to more accurately 
determine the electric power costs for the helium cycle. (auth) 


18580 (FE—2256-1) Fluid dynamics of a fluidized bed packed 
with heat exchangers. Interim report, February—May 1976. Zak- 
kay, V.; Panunzio, S.; Brentan, A. (New York Univ., N.Y. (USA). 
Div. of Applied Science). May 1976. Contract E(49-18)-2256. 
29p. Dep. NTIS $4.00. 

The present progress report covers the period from the in- 
itiation of the contract in February 1976 to April 30, 1976. The 
initial task that has been accomplished is to review recent heat 
transfer measurements which have been performed in fluidized 
beds for various heat exchanger configurations. These results in- 
dicated a wide scatter for the various configurations, and no single 
correlation could be obtained. The reason for the large discrepan- 
cy is the variation in tube and bed configuration. Most of the heat 
transfer measurements were average values and were performed by 
taking an energy balance. The present investigation will perform 
local heat transfer measurements. As a first step in this investiga- 
tion a pilot bed having a 1-ft diameter, and a length of 12 ft has 
been constructed and built. A special fluidizing grid has been 
designed where both velocity and temperature profile at the bot- 
tom of the bed could be varied. A methane heating system has 
been designed and built for the 1-ft fluidized bed. It is anticipated 
that operation of the bed will be initiated within the next two 
months. This pilot heater will also be used in evaluating the instru- 
mentation, and will be used as a guide for the operation of the 4-ft 
bed. A preliminary design of the 4-ft bed has also been completed. 


18581 (FE-COSC—1) Coal-oil slurry combustion program. 
(Energy Research and Development Administration, Washington, 
D.C. (USA). Div. of Coal Conversion and Utilization). Apr 1976. 
15p. Dep. NTIS $3.50. 

The burning of coal and oil concurrently in the form of a 
pumpable mixture or slurry is not a new idea. However, the in- 
creasing complexity of world energy sources and the continuing 
short-fall of domestic petroleum supplies compared with domestic 
consumption are logical grounds for re-examining the concept of 
coal-oil slurry combustion. Where applicable, coal-oil slurries 
could, at minimum conversion cost, substitute perhaps 40 percent 
domestic coal for oil now being burned in many industrial and 
utility boilers in a near-term time-frame. The purpose of this 
booklet is to furnish orientation and descriptive information about 
the current ERDA program for the application of coal-oil slurries 
to those industrial and utility systems that are best-suited to con- 
version and are located in regions where the consequent 
economics would be most attractive. 


18582 (ORNL/HUD/MIUS—27) Use of coal and coal-derived 
fuels in total energy systems for MIUS a tions. Volume I. Sum- 
mary report. Fraas, A.P.; Anderson, T.D.; Boegly, W.J. Jr. (Oak 
Ridge National Lab., Tenn. (USA)). Apr 1976. Contract W-7405- 
eng-26. 48p. Dep. NTIS $4.50. 

Various ways in which coal and coal-derived fuels might be 
employed in MIUS systems have been investigated. The fuels con- 
sidered include high and low sulfur bituminous coals, lignite, 
anthracite, the products of various coal gasification, liquefaction, 
and solvent refining processes, coal loaded with sewage sludge 
after being used as a filtering medium, and coal mixed with re- 
sidential and industrial solid wastes. The types of power conversion 
systems considered for use with these fuels include gas engine, 
diesel engine, conventional gas turbine, open and closed cycle gas 
turbine with fluidized bed furnace, steam turbine and engine with 
conventional furnace, and steam turbine and engine with fluidized 
bed furnace. The principal conclusions are: (1) MIUS systems 
based on small, on-site coal gasification or liquefaction plants 
would have much higher capital and operating costs than systems 
in which coal is burned directly. (2) A fluidized bed combustion 
system in which coal is burned in a bed of limestone appears to be 
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the most attractive system for direct utilization of coal. Sulfur 
emissions in the stack gas are reduced by a factor of about ten, 
and any type of coal or lignite or solid waste can be burned. (3) A 
closed cycle gas turbine coupled to a fluidized bed coal com- 
bustion system appears to be the most promising system for using 
coal for MIUS applications. This system will convert about 30 per- 
cent of the energy in the fuel to electricity and about 50 percent 
into heat that can be used for domestic hot water and building 
heating and air conditioning. (auth) 


18583 (ORNL/HUD/MIUS—28) Use of coal and coal-derived 
fuels in total energy systems for MIUS Volume II. 
Fraas, A.P.; Anderson, T.D.; Boegly, W.J. Jr. (Oak Ridge National 
Lab., Tenn. (USA)). Apr 1976. Contract W-7405-eng-26. vp. Dep. 
NTIS $10.50. 

Detailed engineering and feasibility studies on the MIUS 
system are reported. This system consists of fluidized-bed com- 
bustion of coal and/or various other fuels or wastes, with limestone 
particles in the bed to absorb the sulfur with fuel. The application 
was limited to power for 500 to 1000 residential units so gas tur- 
bines appeared to be more suitable in such small sizes than steam 
turbines and, after considerable study, a closed cycle system was 
chosen. The studies leading to this overall system and its optimiza- 
tion and control systems are given. (LTN) 


18584 Fluidised combustion. Gibson, J. pp vp of In Second in- 
ternational conference on coal research. Cheltenham, Eng.; Na- 
tional Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

Test facilities for fluidized-bed combustion (including pres- 
surized beds) and research programs in this area in the United 
Kingdom are described. (LTN) 


18585 Discussion: fluidised combustion. Grainger, L. pp vp of 
In Second international conference on coal research. Cheltenham, 
Eng.; National Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

A question raised the possibility of formation of explosive 
gas mixtures in fluidized-bed combustors. The answer was that 
combustion in fluidized beds was very efficient and, even at low 
excess air rates and low temperatures, no appreciable combustible 
gas was produced. Only with specially designed combustors does 
significant gasification take place; The carbon content of the bed 
would have to be raised considerably to make a gas of reasonable 
calorific value. Experience has shown the fluidized-bed combustor 
to be a safe and stable system. Cyclone separators take most of the 
particles out of the off-gases so gas turbines can be used (but they 
had not actually run a gas turbine). (LTN) 


18586 Coal utilization research other than conversion in the 
US. McCurdy, W.A. (Dept. of the Interior, Washington, DC). pp 
vp of In Second international conference on coal research. Chel- 
tenham, Eng.; National Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

Coal consumption by the electric utilities in 1973 in the 
United States was 387 million tons. The growth rate for the first 
half of 1974 was seven percent. Critical power shortages may ap- 
pear in coming years as residential and commercial energy users 
are forced from oil and gas to electricity. Lead time for new 
nuclear plants is ten years or better, and stack gas cleanup systems 
are still several years from practical reality. Present estimates for 
such retrofit systems are $100 per kilowatt, or higher. This situa- 
tion, coupled with clean air requirements and shortages of low sul- 
fur coal in the eastern half of the country, has created wide in- 
terest in the potential for fluidized-bed combustion as another al- 
ternative to synthetic fuels. The Office of Coal Research budget in 
this area has jumped from $14.2 million in fiscal year 1974 to 
$34.0 million in 1975. About $12.0 million more will be available 
from cosponsored funds. A 30 megawatt atmospheric unit is now 
being installed at an operating power plant, and a pressurized 
fluidized-bed boiler of about the same capacity is planned for con- 
struction in the near future. This is a review of fluidized-bed com- 
bustion research in the U.S. and a brief description of other ad- 
vanced power systems (including MHD) presently being in- 
vestigated. (auth) 

18587 Coal combustion process and composition. Kerley, R.V. 
(to Ethyl Corp.). US Patent 3,927,992. 23 Dec 1975. Filed date 
23 Nov 1971. 10p. 
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A method of reducing the smoke and sulfur trioxide 
produced when burning coal by introducing a small quantity of a 
metal cyclopentadienyl compound into the combustion chamber 
with the coal; a coal composition containing small amounts of the 
aforesaid metal cyclopentadienyl compounds. The cyclopentadie- 
nyl compounds may be introduced into the combustion chamber 
by any practical means such as, for example, by impregnating the 
coal with the said cyclomatic compound or by introducing the 
cyclomatic compound into the combustion chamber separately 
from the coal. Preferred metal cyclopentadienyl compounds are 
ferrocene, alkyl ferrocenes, and 
(methylcyclopentadienyl manganese tricarbonyl. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 18428, 19548, 19582 


18588 (NSF-RA-N—74-227) Importing fuels and petrochemi- 
cal raw materials for Texas. Project S/D-7, final report. Bridges, S. 
(Texas Transportation Inst., College Station (USA); Texas Agricul- 
tural and Mechanical Univ., College Station (USA)). Jan 1975. 
116p. Dep. NTIS $5.50. 

For Governor's Energy Advisory Council of Texas. 

Energy requirements of Texas from 1975 to 2000 are evalu- 
ated, and the required transportation network is analyzed. Major 
emphasis centered on the feasibility of importing western coal by 
rail. A secondary emphasis was on the utilization of coal as a pri- 
mary fuel and importing it by pipeline as either a slurry or high- 
Btu synthetic gas. The quantities of needed imported western coal 
and the methods by which they may be imported are reported. 
Eight sections are devoted to: electrical energy from coal; coal and 
petrochemicals; pipeline transportation; coal as an energy source; 
coal slurry pipelines; importing energy by water; importing energy 
by wire; and importing coal by rail. Three primary uses anticipated 
for coal in Texas are: (1) as a fuel to fire electrical generation; (2) 
as an industrial heat source; and (3) as a petrochemical feedstock. 
There are three methods for importing physical coal—rail, barge, 
and coal slurry pipelines; and three methods of converting coal to 
another energy source prior to transportation—conversion to gas, 
oil, or electrical energy. Economic considerations involved in each 
of these modes are discussed. (MCW) 


18589 (PB—243575/8ST) Analysis of steam coal sales and 
purchases. Lethi, M.T.; Elliott, J.; Ellis, D.; Krajeski, E.P. (Mitre 
Corp., McLean, Va. (USA)). Apr 1975. Contract FEA-C-05- 
50110-00. 139p. (MTR—6878). NTIS $5.75. 

Specific information is provided on the steam coal market. 
It investigates: coal purchasing and sales practices, factors in- 
fluencing coal prices, and current and future contractual relation- 
ships between buyers and sellers. Potential problems in coal use 
and production and recommendations for solving these problems 
are identified. (GRA) 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 18524, 18534, 18535, 18536, 
18544, 18549 


18590 (BM-RI—8077) Effect of rock dust on explosibility of 
coal dust. Richmond, J.K.; Liebman, I.; Miller, L.F. (Bureau of 
Mines, Washington, D.C. (USA)). 1975. 38p. Bureau of Mines, 
Washington, DC. 

Early research on coal dust explosions by the Federal Bu- 
reau of Mines and in other countries is reviewed to examine the 
effect of a single inhibitor, rock dust, on the explosion limits of 
coal dust. The parameters studied in this research included coal 
dust fineness, volatile content, and type of initiation. This research 
resulted in appropriate safety regulations in the respective coun- 
tries. Also reported are the results of recent research in the Ex- 
perimental Mine of the Bureau of Mines to investigate in detail the 
limits of coal dust explosions; the research used three types of coal 
with rock dust added as the independent variable. New experimen- 
tal techniques and new criteria for defining propaga- 
tion/nonpropagation were applied to the experiments. Also, a limit 
explosion propagation model is proposed based on the assumption 
of rapid devolatilization of the coal particles, with the subsequent 
combustion of the evolved volatile products contributing primarily 
to the propagation of the explosions. The model assumes also that 
the resultant char acts mainly as an inert diluent similar to the 
rock dust. The model also suggests that the function of stronger in- 
itiation is mostly to lift more dust from the mine surfaces. 
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18591 (ERDA—116) Balanced program plan: analysis for 
biomedical and environmental research. Volume 3. Coal extraction, 

ing, and combustion. (Argonne National Lab., Ill. (USA)). 
Apr 1976. Contract W-31-109-eng-38. 74p. Dep. NTIS $5.00. 

The ongoing DBER program of research into and assess- 
ment of biomedical and environmental effects of coal extraction, 
processing, and combustion is described. It is part of the current 
effort to develop a plan for DBER research activities that is in- 
tegrated across all energy technologies and balanced in the relative 
emphases given to the different technologies and their environmen- 
tal effects. For the purpose of establishing research priorities over 
so extensive an effort, it has been judged necessary to group 
research projects into broad program units. These program units 
are described, including objectives, scope, milestones, and costs. 
(auth) 


18592 Safety in mines. Progress and practice in the UK. Collin- 
son, J.L. pp vp of In Second international conference on coal 
research. Cheltenham, Eng.; National Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

The paper examines progress made in accident prevention 
in the mines of the U.K. and outlines current practice. It embodies 
aspects not only of research into safety but also the genesis of con- 
temporary action and accident prevention thinking. Throughout 
many centuries of coal mining in the U.K. collieries have gradually 
become safer places. This is illustrated and an analysis made of 
reasons for the improvement in the belief that only thereby can a 
proper course be chosen and charted for future action in achieving 
even safer units. From this analysis it is concluded that whereas 
earlier this century fundamental scientific research had an enor- 
mous effect on the prevention of mining incidents, now it is to be 
expected that technology will be the major contributor. Current 
practice is reported together with examples of steps that have been 
taken and a strategy for permanent effectiveness in accident 
prevention is stated. Attention is drawn to the concept of zero ac- 
cident potential and the strategy has been constructed to achieve 
this situation by the engineering design of safe working environ- 
ments. The methods of effecting this in what is now a period of ex- 
pansion are reviewed. In stating his philosophy of accident preven- 
tion the author submits that automatic increases of productivity 
will stem from systems that are initially designed safe and con- 
cludes that the new policies now being initiated will make a further 
dramatic impact on accident experience in the collieries of the 
U.K. (auth) 


18593 Difficulties in developing safety systems in the West Ger- 
man bituminous coal mining industry. Hurck, G. pp vp of In 
Second international conference on coal research. Cheltenham, 
Eng.; National Coal Board (1974). (In German) 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

The five major safety problems in bituminous coal mining in 
West Germany are degassing, climate of the mine, dust, overpres- 
sure on the tunnel roofs, and explosion and fire. The techniques 
developed for reducing the hazards presented by each of these are 
discussed. (JSR) 


18594 Coal mine health and safety in the USA. Crawford, J.W. 
pp vp of In Second international conference on coal research. 
Cheltenham, Eng.; National Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

Health and safety problems in coal mines are reviewed and 
the Federal legislation aimed at reducing fatalities, injuries and oc- 
cupational diseases is presented as it developed, especially in the 
last several years. The problems are mainly explosions, accidents, 
and pneumoconiosis or black lung. In the early legislation the Bu- 
reau of Mines in the Department of the Interior was given the 
responsibility for health and safety, but lacked the authority to 
conduct mine inspections, to establish mandatory standards and to 
enforce compliance. As a result of continued explosions, accidents 
and occupational disease, Congress strengthened the various laws, 
particularly in 1952 and 1969. This legislation has led to more in- 
spections, updated requirements, education and training standards, 
mandatory health and safety standards (applicable laws are listed), 
enforcement (backed up by civil penalties, and black lung 
benefits). The enforcement of these laws has led to 1973 being the 
safest year so far. Federal enforcement and technical support has 
led to fewer fatalities from rock falls, fewer mishaps from electrical 
and machinery malfunctions, improved air quality (less dust-both 
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coal and silica), and less noise (90 dba limit). While improved, 
results are still not satisfactory and labor unions, mine operators 
and the miners themselves can play a vital role in still further im- 
proving the situation. (LTN) 


18595 Discussion: safety in mines. Grainger, L. pp vp of In 
Second international conference on coal research. Cheltenham, 
Eng.; National Coal Board (1974). 

From 2. international coal research conference; London, 
United Kingdom of Great Britain and Northern Ireland *UK® (8 
Oct 1974). 

See CONF-7410159—. 

The discussion began with the frequency of accidents in 
transporting men in coal mines and ways of reducing such ac- 
cidents (training, safety devices, belt conveyers rather than trains). 
Most of the discussion involved pneumoconiosis. Most countries 
have made strenuous efforts to reduce dusts (by water sprays or 
steam at the face source and ventilation), but it is not yet certain 
that this has led to a reduction in disease. The Australian ex- 
perience with respect to this disease seems to be more favorable 
than that in most other countries and possible reasons for this were 
advanced. (LTN) 


18596 Recent research concerning extinguishment of coal dust 
explosions. Grumer, J. (Pittsburgh Mining). CRC Crit. Rev. En- 
viron. Control; 6: No. 1, 1-13(Dec 1975). 

Current practices of protection against coal dust explosions 
propagating through mines are examined and found to be basically 
methods of cooling flames below the temperature limits for flame 
propagation. Such is the case with rock (stone) dusting and with 
passive barriers (extinguishant dispersed by the explosion) using 
rock dust or water. Chemical fire extinguishants, such as sodium 
and potassium compounds used in recent research seeking to 
develop triggered barriers (extinguishant dispersed by a contained 
energy source on signal from a flame detector), do not appear to 
have a great advantage over thermal quenching agents. (auth) 


18597 Early fire warning systems. Dalzell, R.W.; Miller, E.J.; 
Thomas, W.E. Min. Congr. J.; 62: No. 3, 22-27(Mar 1976). 

Carbon monoxide is the most sensitive detector gas for in- 
dicating the onset of coal heating. Thus, monitoring the concentra- 
tion of this gas in coal mines can provide an early warning of in- 
cipient or developing fires, so that safe evacuation or early attach 
on the fire sources can be effected before contaminant concentra- 
tions reach injurious levels. Two instruments were evaluated for 
usage in underground mines. One was sufficiently accurate and 
rugged that further consideration is warranted; the other detector 
had problems which need to be corrected before possible use as an 
early warning device. (LTN) 


18598 Monitoring of safety ground bed resistance in mine 
power systems. Cooley, W.L.; Stanek, E.K.; Coby, A.D. Min. 
Congr. J.; 62: No. 3, 48-51(Mar 1976). 

Periodic checks of ground bed resistance are absolutely 
necessary for electrical safety in the mine. Because bed resistance 
can change significantly in a short time due to weather conditions 
or damage to the bed, continuous monitoring of bed resistance is 
desirable. Continuous monitoring also avoids the time involved and 
the possibility of error in making what is often a difficult measure- 
ment. Several design criteria must be met by a device which is to 
continuously monitor ground bed resistance. (auth) 


REGULATIONS 


REFER ALSO TO CITATION(S) 18533, 19577 


PETROLEUM 


REFER ALSO TO CITATION(S) 19438, 19620 


18599 (TID/BERC—63) International petroleum annual, 1973. 
(Bureau of Mines, Washington, D.C. (USA)). Mar 1975. 33p. TIC. 

Major international petroleum events 1974-1975; conver- 
sion factors; international petroleum statistics 1972 and 1973; 
world crude oil reserves, producing wells, number and refining 
capacity; and retail prices, including duty and taxes, of gasoline, 
~——- lubricating oil and Bunker '’C’’ fuel oil are reported. 
(LK) 


EXPLORATION 
REFER ALSO TO CITATION(S) 20822, 20823 


18600 Survey of rock mechanics problems associated with the 
extraction of mineral fluids from underground formations. Geert- 
sma, J. (Koninklijke/Shell Exploratie en Productie, Rijswijk, 
Netherlands). pp 1471-1481 of In Advances in rock mechanics. 
Volume I, Part B. Washington, DC; National Academy of Sciences 
(1974). 

From 3. international congress on rock mechanics; Denver, 
Colorado, USA (1 Sep 1974). 

The role of rock mechanics in the production of mineral 
fluids, either crude oil, natural gas or both, from underground 
reservoirs is discussed. It is a first survey of this kind prepared for 
the Proceedings of the International Society and evaluates the state 
of the art, based on work published recently in a variety of techni- 
cal journals or presented at technical meetings up to the time of 
writing (May 1973). 75 references. (auth) 


18601 Research on natural fracturing of a petroleum reservoir. 
Habib, P.; Quiblier, J. (Ecole Polytechnique, Paris). pp 602-606 of 
In Advances in rock mechanics. Volume II, Part A. Washington, 
DC; National Academy of Sciences (1974). (In French) 

From 3. international congress on rock mechanics; Denver, 
Colorado, USA (1 Sep 1974). 

The case of sedimentary stratas slightly strained by the 
ascension of a still deeply buried salt dome is studied. The theory 
of elasticity is shown to be able to give the general outline of the 
stress distribution in the strained rock. The introduction of a long 
term failure criterium allows us to draw conclusions as to the lo- 
calization of possibly fractured zones. Applications to oil recovery 
are presented. (auth) 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 20271, 20837 


18602 (BERC—76/1) Contracts and grants for cooperative 
research on enhancement of recovery of oil and gas. Progress review 
No. 5. Linville, B. (ed.). (Energy Research and Development Ad- 
ministration, Bartlesville, Okla. (USA). Bartlesville Energy 
Research Center). Feb 1976. 113p. TIC. 

Requests for proposals, contractural research projects, and 
grants are given. (LK) 


18603 (BERC—76/2) Contracts and grants for cooperative 
research on enhancement of recovery of oil and gas. Progress review 
No. 6. Linville, B. (ed.). (Energy Research and Development Ad- 
ministration, Bartlesville, Okla. (USA). Bartlesville Energy 
Research Center). Apr 1976. 81p. TIC. 

Requests for proposals, publications, directory, contractural 
research projects, and grants are given. (LK) 


18604 (BERC—0029-7) North Stanley Project, Tertiary 
Recovery Project, Osage County, Oklahoma. Report of operations. 
(Kewanee Oil Co., Shidler, Okla. (USA)). Jan 1976. 48p. Dep. 
NTIS $4.00. 

Status of the North Stanley polymer flooding project is re- 
ported. Acid treatments were performed on five injection wells. 
The building housing the polymer mixing facility is 100 percent 
complete. All work required for beginning freshwater injection is 
completed. The salt water disposal system was completed and 
tested. (LK) 


18605 (BM-RI— 8031) Sources of solids in injection waters, 
Wilmington field, California. Gates, G.L.; Caraway, W.H.; Lechten- 
berg, H.J. (Bureau of Mines, San Francisco, Calif. (USA). San 
Francisco Energy Research Lab.). 1975. 27p. TIC. 


18606 Process for recovering hydrocarbons from a subterrane- 
an reservoir by in situ combustion. Bousaid, I.S.; Fontaine, M.F. 
(to Texaco Inc.). US Patent 3,946,808. 1 Feb 1974. vp. 

A method is given for producing hydrocarbons from an un- 
derground hydrocarbon-bearing formation involving injection wells 
and production wells wherein a combustion supporting gas is in- 
troduced into the injection wells and the hydrocarbons are ignited 
in situ around the injection wells in order to propagate a com- 
bustion front radiating from the injection wells so that hot gases 
are generated to force hydrocarbons to the production wells, the 
improvement which comprises determining the distance at which 
the flux of the combustion supporting gas becomes negligible. 


PETROLEUM 1957 
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(COO—0019-3) Interfacial effects in the recovery of 

: work at Northwestern University. 

and progress report, March 1, 1976—February 

28, 1977. Slattery, J.C.; Kovitz, A.A. (Northwestern Univ., Evan- 

ston, Ill. (USA). Technological Inst.). Oct 1975. Contract E(34-1)- 
0019. 248p. Dep. NTIS $8.00. 

The primary goal is to determine the relative effects of the 
interfacial viscosities, of the rate of surfactant adsorption at the 
water-oil interface, of interfacial tension, of advancing contact 
angle, and of receding contact angle during the displacement of 
residual oil in porous media. There are four immediate objectives 
in the coordinated effort to achieve this goal. The objectives are to 
continue approximate analyses of the displacement process; 
develop the rod-in-free surface meniscal breakoff method for mea- 
suring small interfacial tensions; to study the adsorption of surfac- 
tant at water-oil phase interfaces; and to use the rotating drop 
technique to study the surface dilatational viscosity, the surface 
shear viscosity, and mass transfer at water-oil interfaces. 


18608 (SFERC/RI—76/1) Laboratory study of heavy oil 
recovery using polymer and solvent. Peterson, G.D.; Lechtenberg, 
H.J.; Caraway, W.H.; Gates, G.L. (Energy Research and Develop- 
ment Administration, San Francisco, Calif. (USA). San Francisco 
Energy Research Center). Feb 1976. 38p. Dep. NTIS $4.00. 

An enhanced heavy oil recovery process using polymer and 
solvent was laboratory tested. The objectives were to increase oil 
recovery by (1) controlling bypassing of injected fluids through 
high permeability sands by the use of polymer and multivalent ion 
solutions, and (2) increasing oil mobility using solvent. Crude oils 
used for testing varied from 20.8 to 13.6° API gravity. Correspond- 
ing viscosities were 80 to 3,500 centipoise. Test columns were 
saturated with crude oil and then waterflooded until the produced 
water-oil ratio was a minimum of 20. Waterflooding opened up 
flow channels in the high permeability sand while bypassing most 
of the oil in the low permeability sand; a common field problem 
associated with heavy oil recovery. Various combinations of 
polyacrylamide thickened water, aluminum citrate solution, and 
solvent were then injected. Waterflooding was then resumed to 
drive the injected fluids through the columns. Results show that for 
an 1,100 cp viscosity crude oil, 32 percent additional oil was 
recovered after an initial waterflood recovery of 24 percent. 
Similarly, recoveries for an 80 cp crude were 24 percent additional 
and 38 percent by waterflood. For a 3,500 cp crude, recoveries 
were 31 percent additional and 18 percent by waterflood. 


18609 (TID/BERC—72) Benefits/costs of tertiary oil recovery. 
Final report. (Little (Arthur D.), Inc., Cambridge, Mass. (USA)). 
Dec 1974. Contract JO155010. SOp. TIC. 

The analysis reported here was performed in quick response 
to the needs of the U. S. Bureau of Mines (USBM), the Office of 
Research and Development of the U. S. Department of the Interi- 
or, and the Office of Management and Budget for a best-efforts as- 
sessment (from available information) of the benefits/costs of 
USBM’‘s planned R and D program in secondary and tertiary 
technologies for the recovery of oil. Also, the analysis was per- 
formed in the setting of Project Independence and the problems of 
current and projected domestic deficits in oil production. In this 
sense, particularly, it was found that secondary and tertiary 
technologies methods seem to offer the Nation an attractive op- 
tional oil resource. (from Summary) 


18610 Process for the secondary and tertiary recovery of 
. Szabo, M.T.; Guilbault, L.J.; Sherwood, N.S. (to Calgon 
Corp.). US Patent 3,948,783. 30 Apr 1974. vp. 

A process is claimed for the secondary and tertiary recovery 
of petroleum from subterranean formations penetrated by an injec- 
tion well and a producing well, which comprises introducing into 
said reservoir through said injection weil a displacing medium 
comprising water and from about 0.001 to about | percent by 
weight of a block polymer of the formula A-B-A wherein the A 
block represents from 10 to 100,000 mer units of a water-soluble 
monomer selected from the group consisting of 3-acrylamido-3- 
methyl butyl trimethyl ammonium chloride, 2-acrylamido-2-methyl 
propane sulfonic acid, dimethyl diallyl ammonium chloride, 
methacryloyloxyethyl trimethyl ammonium chloride, 
methacryloyloxyethyl trimethyl ammonium chloride, 
methacryloyloxyethyl trimethyl ammonium methosulfate, and 
acrylamide and the B block represents from 10 to 5,000 mer units 
of N-vinyl pyrrolidone. 


18611 Oil well pump with resilient plunger cup means. Gage, 
L.L. US Patent 3,947,158. 13 May 1974. vp. 

A subsurface well pump is claimed comprising a first elon- 

stationary tubular member in communication with a well 

uid reservoir, a second elongated tubular member in communica- 

tion with the well fluid and concentrically arranged with respect to 

the stationary tubular member and reciprocal with respect thereto, 
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check valve means disposed within one of said tubular members to 
provide alternate open and closed positions for the pump during 
operation thereof, resilient sleeve means disposed around the outer 
periphery of the said one tubular member and engagable with the 
inner periphery of the other tubular member, stop means provided 
on the outer periphery of the said one tubular member and en- 
gagable by one end of the resilient sleeve means, adjustment 
means movably secured to the outer periphery of the said one tu- 
bular member and selectively engagable with the opposite end of 
the resilient sleeve means for applying longitudinal pressure 
thereto whereby the outer diameter of the resilient sleeve may be 
varied, and discharge port means provided for the said one tubular 
member for discharging the well fluid therefrom for elevation of 
the fluid to the surface of the well during operation of the pump. 
Claims are made for the check valve and stop means. 


18612 Oil recovery by combination steam stimulation and elec- 
trical heating. Hagerdorn, A.R. (to Exxon Production Research 
Co.). US Patent 3,946,809. 19 Dec 1974. vp. 

A method is claimed for recovering oil from a subterranean 
formation containing oil and connate water and penetrated by a 
plurality of wells which comprises injecting steam into said forma- 
tion at each of said wells to heat said formation and said oil con- 
tained in said formation, withdrawing heated oil from said forma- 
tion by means of the same said wells and thereby decreasing the 
oil saturation in the steam heated portion of said formation and in- 
creasing the water saturation within said heated portion of said for- 
mation, injecting an electrically conductive fluid into said forma- 
tion at a volume sufficient to occupy at least a part of the portion 
of the formation heated by said steam, passing an electrical current 
between said wells to further heat said formation and said oil con- 
tained in said formation, and withdrawing oil from said formation. 


18613 Method for oil recovery. Shupe, R.D.; Maddox, J. Jr.; 
Tate, J.F. (to Texaco Inc.). US Patent 3,946,814. 20 Dec 1974. 


A method is given of increasing and sustaining the produc- 
tion of fluids from a subterranean fluid-bearing formation compris- 
ing injecting therefrom into said formation under a pressure 
greater than the formation pressure, an aqueous solution consisting 
essentially of water and a water-soluble sulfonated, ethoxylated 
compound. 


18614 Flooding with micellar dispersions containing petroleum 
sulfonates obtained by sulfonating whole or topped crude oil. 
Plummer, M.A.; Schroeder, D.E. Jr.; Roszelle, W.O. (to Marathon 
Oil Co.). US Patent B 562,519. 27 Mar 1975. vp. 

A process is given of recovering hydrocarbon from a subter- 
ranean formation having at least one injection means in fluid com- 
munication with at least one production means and wherein a 
micellar dispersion comprised of water, hydrocarbon, cosurfactant, 
electrolyte and petroleum sulfonate obtained by sulfonating whole 
or topped crude oil is injected into the formation and displaced 
toward the production means to recover hydrocarbon 
therethrough, the improvement comprising incorporating amounts 
of the cosurfactant into the micellar dispersion in excess of the 
amounts required to cause the micellar dispersion to go through a 
maximum viscosity and to establish a desired viscosity for the 
flooding of the subterranean formation, and then injecting the 
micellar dispersion into the formation. 


18615 Thermal injection process for reco of heavy viscous 
. Sperry, J.S.; Krajicek, R.W.; South, D.P. Jr. (to Carmel 
Energy, Inc.). US Patent 3,948,323. 14 Jul 1975. vp. 

A method is claimed for recovering heavy viscous petrole- 
um from a subterranean formation penetrated by an injection well, 
said method comprising: injecting a heated fluid comprising steam 
and a heated non-condensable gas into the hydrocarbonaceous 
subterranean formation through the well to elevate the tempera- 
ture of the heavy viscous petroleum contained therein for increas- 
ing: its mobility, said heated fluid being injected into the formation 
at a predetermined initial injection rate under a pressure below the 
formation fracture gradient pressure until the heated fluid injection 
rate diminishes to a predetermined level; discontinuing the injec- 
tion of the heated fluid into the formation and substantially im- 
mediately injecting a heated non-condensable gas into the forma- 
tion through the well to drive heat outwardly through the forma- 
tion from the well to prevent formation blockage of movement of 
the heated fluid through the formation, said heated non-condensa- 
ble gas being injected into the formation at a pressure below the 
formation fracture gradient pressure continuously until the injec- 
tion rate thereof reaches a predetermined desired level; and re- 
peating these steps in sequence until said formation and petroleum 
contained therein are heated to a predetermined extent. 


18616 Pressure, responses from induced hydraulic fractures in 
adjacent wells within a petroleum reservoir: an Komar, 
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C.A.; Shuck, L.Z. (Energy Research Development Administration, 
Morgantown, WV). J. Pet. Technol.; 27: 951-952(Aug 1975). 

Experiments were conducted to detect the initiation, loca- 
tion propagation, and lateral extent of induced hydraulic fractures 
in the oil-productive Bradford Third Sandstone formation near 
Bradford, Pa. Cyclic pressure responses, step pressure changes, 
and pressure buildup from induced fractures were recorded and 
show that fluid pressure and stress waves, induced by fracturing, 
propagate through the subsurface strata in a complicated manner. 
(JSR) 


18617 A and method for cementing well liners. 
Cochran, C.B. (to Brown Oil Tools, Inc.). US Patent 3,934,652. 27 
Jan 1976. Filed date 15 Oct 1974. 10p. 

Apparatus and method are claimed for cementing a liner in 
a well bore in which the apparatus may comprise: a setting tool 
having a tubular mandrel connected in a pipe string for extension 
through the liner; a liner wipe releasably disposed within the liner 
near one end of the mandrel; a plug member for effecting a mova- 
ble seal behind cement as it is pumped through the pipe string into 
the liner; a seal assembly sealingly engaging the exterior of the 
mandrel and the interior of the liner above the liner wiper; and a 
latch assembly releasably connecting the seal assembly to the liner 
so as to permit limited axial movement of the mandrel without 
disturbing the axial position of the seal assembly. In the method of 
cementing a liner using the apparatus, the force due to pressure 
applied to the seal assembly, during pumping of cement, is trans- 
ferred to the liner without transfer to the mandrel. 


PROCESSING 


REFER ALSO TO CITATION(S) 18858, 18874, 18875, 19040, 
19484 


18618 Catalytic conversion of hydrocarbons by im 
zeolite catalyst. Gring, J.L. (to Atlantic Richfield Co.). US Patent 
3,948,760. 23 Jan 1975. vp. 

A method is claimed for catalytically converting at least a 
portion of a hydrocarbon feed which comprises contacting said 
hydrocarbon feed at hydrocarbon conversion conditions with a 
catalyst comprising a metal, hydrogen ion-exchanged aluminosil- 
icate wherein the metal is selected from the group consisting of 
aluminum, zirconium and chromium, the improvement which com- 
prises preparing said metal, hydrogen, ion-exchanged aluminosil- 
icate by a process comprising heating an aqueous slurry of a 
nitrogen compound forming ammonia on hydrolysis and a water- 
soluble salt of said metal with a predominantly ammonium- 
exchanged crystalline aluminosilicate having pores of diameter of 
about 6 to ISA. and a silica-to-alumina mole ratio of about 2:1 to 
about 20:1 to allow the metal to precipitate within the lattice 
structure of the aluminosilicate, and calcining the resulting materi- 
al to form a metal, hydrogen ion-exchanged crystalline aluminosil- 
icate, said process adding about 0.5 to 15 percent by weight of 
said metal based upon the total weight of the aluminosilicate on an 
ignited basis. 


18619 Visbreaking a heavy hydrocarbon feedstock in a 
regenerable molten medium in the presence of hydrogen. King, L.F.; 
Gaspar, N.J.; Pasternak, I.S. (to Exxon Research and Engineering 
Co.). US Patent 3,948,759. 27 Feb 1975. vp. 

A process is reported for converting a heavy hydrocarbon 
feedstock at least a portion of which boils above about 650°F at 
atmospheric pressure to lighter hydrocarbon materials which com- 
prises contacting said feedstock in the presence of hydrogen with a 
regenerable alkali metal carbonate molten medium containing 
from 0.1 to 25 weight percent, calculated as oxide and based on 
total molten medium, of a glass-forming oxide selected from the 
group consisting of oxides of boron, phosphorus, vanadium, silicon, 
tungsten and molybdenum, and thereby suppressing the formation 
of carbonaceous materials, at a temperature in the range of from 
about the melting point of said medium to less than about 1000°F 
and at elevated pressures for a time sufficient to form lighter 
hydrocarbon materials and carbonaceous materials, said car- 
bonaceous materials being suspended uniformly throughout the 
molten medium. 


PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 18852, 18853, 18859, 18860 


18620 (AD-A—016157) Universal fuel requirements. Bowden, 
J.N.; Wimer, W.W. (Southwest Research Inst., San Antonio, Tex. 
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(USA). Army Fuels and Lubricants Research Lab.). May 1975. 
Contract DAAK02-73-C-0221. 42p. (AFLRL—67). NTIS $3.75. 

To reduce the logistics problems of a mobile army, require- 
ments for a fuel to operate satisfactorily in both diesel and turbine 
engines, in tropical as well as arctic qunsion, are suggested. The 
critical properties of fuels for turbine and diesel operation are ex- 
amined. In the course of developing these suggested requirements, 
computer programs were formulated for blending hydrocarbon 
fractions with a base fuel to yield a f uel with desired properties 
for diesel and turbine operation. The effects of cetane improver 
and pour depressant additives on the characteristics of a ‘universal 
fuel’ are examined. (GRA) 


18621 (AD-A—016592) Development of high stability fuel. 
Mid-term report, 1 April—31 Jul 1975 on Phase 2. Taylor, W.F.; 
Frankenfeld, J.W. (Exxon Research and Engineering Co., Linden, 
N.J. (USA). Government Research Lab.). Jul 1975. Contract 
N00140-74-C-0618. 83p. (GRU—14GAHF.75). NTIS $4.75. 

See also Phase 1, AD-A—007574. 

A study of the effects of interactions between olefins and 
sulfur, nitrogen and oxygenated compounds in deoxygenated JP-5 
has been initiated. This study is designed to determine what com- 
pound types can undergo interactions in this system and whether 
innocuous species may interact to form deleterious reaction 
products. The first interactions studied were between certain sul- 
fur, nitrogen and oxygen compounds and olefins. These runs are 
complete. In addition, several runs have been made to investigate 
the interactions between nitrogen and sulfur containing com- 
pounds. (GRA) 


18622 (AD-A—016763) Assessment of JP-8 as a replacement 
fuel for the Air Force standard jet fuel JP-4. Part I. Assessment of 
JP-8/JP-4 fuel in noncombat environment. Final report, Jun 
1972—Apr 1975. Beery, G.T.; Clodfelter, R.G.; Gandee, G.W.; 
Spear, D.M.; Wight, D.C. (Air Force Aero-Propulsion Lab., 
Wright-Patterson AFB, Ohio (USA)). Jun 1975. 92p. (AFAPL- 
TR—74-71-Pt-1). NTIS $4.75. 

This report is an assessment of JP-8 as a replacement fuel 
for the Air Force standard jet fuel JP-4. All facets of the problem 
are examined including fire safety under combat and noncombat 
conditions, crash fire safety, storage, handling and maintenance 
safety, laboratory testing, gunfire testing, flight testing, cost and 
availability, and impact on current Air Force weapons systems. 
The report concludes that a significant improvement in overall fire 
safety could be achieved by conversion to JP-8 however, additional 
investigation into problems related to low temperature ground start 
and altitude relight should be accomplished prior to conversion. 
(GRA) 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 19455, 19588 


18623 (NSF-RA-N—74-226) Relationship between 
supply/demand and pricing for alternate fuels in Texas: a study in 
elasticities. Project S/D-4, final report. Thompson, R.G.; Lievano, 
R.J.; Hill, R.R.; Calloway, J.A.; Stone, J.C. (Houston Univ., Tex. 
(USA)). 31 Dec 1974. 72p. Dep. NTIS $4.50. 

For Governor's Energy Advisory Council of Texas. 

A study was made of how profit-maximizing producers of oil 
and gas increase production in response to higher oil and gas 
prices, how cost-conscious users of oil and gas decrease use in 
response to higher oil and gas prices, and how these producer and 
user responses will affect the market-clearing prices of oil and gas 
in Texas and in the Nation. Responses of producers to price were 
developed to show the effects of higher oil and gas prices on the 
exploration and development of new reserves and the production 
of oil and gas from known and newly developed reserves. Respon- 
ses of users to price were developed to show the effects of higher 
oil and gas prices on the use of important petroleum products and 
their derivatives in both industrial production and final consump- 
tion. The market-clearing prices represent the minimum oil and 
gas prices needed to guarantee US. self-sufficiency in oil and gas 
in 1985. The Houston NSF (RANN) models were used to estimate 
the industrial demands for crude oil and natural gas. These models 
show how cost-conscious managers will modify their methods of 
production; their use of fuel, water, and feedstock inputs; and their 
discharges of wastes to the air, water, and land in response to 
higher fuel prices, limited availabilities of clean fuels, and restric- 
tive waste discharge standards. Results of the modeling study are 
summarized. It is concluded that U.S. self-sufficiency is achievable 
by 1985 at prices similar to those being paid today if decisions are 
made now to insure a normal return on investments in oil and gas 
production and if all profits above normal profits from these prices 


1960 ERDA ENERGY RESEARCH ABSTRACTS 


are invested in exploration and development and in research. 35 
references. (MCW) 


18624 (TID/BERC—39) Forecast of market demand 
(consumption) for crude oil. (Bureau of Mines, Washington, D.C. 
(USA)). 20 May 1974. Ip. TIC. 

The discontinuance of the monthly forecast of market de- 
mand for crude oil is announced. (JSR) 


WASTE MANAGEMENT 


18625 (AD-A—015030) Conservation of wastes at 
Red River Army Final report. Yoast, K.L. (Army Materiai 
Command, Texarkana, Tex. (USA). Intern Training Center). Mar 
1974. 64p. (USAMC-ITC—02-08-73-023). NTIS $4.25. 

This research is designed to answer the following question: 
(1) what are the main sources of waste petroleum oils and lubri- 
cants (POL’s) at Red River Army Depot; (2) are there suitable 
methods of minimizing the amount of waste Pol's generated by 
RRAD; and (3) what are the optimum methods for disposal of the 
waste POL’s. In order to answer these questions, research was con- 
ducted and the following conclusions were reached. One, that 
reuse of oil in the Depot's Dynamometer Engine Test Shop could 
save 40,000 gallons of oil and $37,670 yearly. Two, that the best 
method of disposal for the remainder of the depot’s waste pol’s, 
amounting to 95,000 gallons annually, is combustion in the depot’s 
boilers. this method would save red river army depot about 
$30,000 yearly. (Author) (GRA) 


18626 (BM-RI—7925) Waste lubricating oil research. Some in- 

novative approaches to reclaiming used crankcase oil. Whisman, 

M.L.; Goetzinger, J.W.; Cotton, F.O. (Bureau of Mines, Bart- 

— Okla. (USA). Bartlesville Energy Research Center). 1974. 
p. TIC. 

More than | billion gallons of used lubricating oil is drained 
each year at service stations, airfields, garages, railroad yards, in- 
dustrial plants, and truck, bus, and auto fleet headquarters. All of 
this used oil could be reused if collected and effectively 
reprocessed. Instead, as much as threefourths of it is indis- 
criminately dumped, contaminating both water and land. Some is 
burned and this, too, contributes to pollution of our environment. 
The Bureau of Mines has developed and tested several innovative 
techniques for reclaiming used lubricating oil. These processes in- 
cluded percolation through both chemically treated clay and ion- 
exchange resins, distillation through batch and continuous wiped- 
wall vacuum apparatus, treatment with solvent extraction systems, 
and chemical removal of impurities with chelating agents. In each 
treatment, the criteria of evaluation was oil recovery and reduction 
of acidic and metallic components. Both vacuum distillation and 
solvent treatment ranked high in their abilities to remove acidic 
and metallic components of the used oil with good oil recoveries. 
A combination of the two techniques gave the best overall results 
in terms of quality evaluations made by established bench tests. 
The —- were not ranked according to economic practicabili- 
ty. (auth) 


18627 (BM-RI—7973) Waste lubricating oil research. A com- 

of bench-test properties of re-refined and virgin lubricating 
oils. Whisman, M.L.; Goetzinger, J.W.; Cotton, F.O. (Bureau of 
Mines, Bartlesville, Okla. (USA). Bartiesville Energy Research 
Center). 1974. 21p. TIC. 

Three samples of waste lubricating oil were re-refined by 
processes developed by the Bureau of Mines and reformulated 
with additives to meet designated requirements for viscosity and 
service. Quality-defining bench-scale tests were used to compare 
and evaluate the quality of these three motor oils, eight commer- 
cially re-refined lubricating oils, and three new lubricating oils. 
Most of the re-refined oils studied could not be distinguished from 
new oils by the bench tests used to define quality. There was some 
evidence, however, that one and perhaps more of the re-refined 
products investigated might not meet all of the quality standards of 
new lubricating oil, suggesting the need for better quality controls 
by re-refiners. 
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REFER ALSO TO CITATION(S) 18525, 19585, 19586, 19587, 
20884, 20903, 20921, 21067, 21068, 21184 


18628 (AD/A—006822) Determination of the leeway of oil 
slicks. Final report. Smith, C.L. (Virginia Inst. of Marine Science, 
Gloucester Point (USA)). Aug 1974. Contract DOT-CG-33183-A. 


47p. (VIMS-Contrib—644). NTIS $3.75. 
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The leeway of oil slicks was determined as a function of 
wind velocity in the range 5 to 25 knots to enable more precise 
forecasting of the trajectory of oil spills, and thus aid effective con- 
tainment and cleanup operations. Leeway was calculated by mea- 
surement of the separation of oi! slicks from a dyed patch of sur- 
face water at sea, using time-sequenced nadir aerial photography. 
Five oil types, Nos. 2, 4, and 6 fuel oils, and light and heavy crude 
oils, were found to exhibit similar leeway as a function of wind 
speed. Oil spill volume had no measureable effect on leeway, and 
slicks moved in the direction of the wind. The leeway increases 
with sea state, and obeys a linear relationship with wind velocity in 
the wind range studies. (GRA) 


18629 (AD/A—006938) At-sea testing of a high seas oil 
recovery system. Final report. Blockwick, T.N.; Beach, R.L.; 

March, F.A.; Brown, L.S. (Ocean Systems, Inc., Reston, Va. 
(USA)). Jul 1974. Contract DOT-CG-32781-A. 123p. NTIS $5.25. 

The at-sea tests of the 2000 gpm Ocean Systems, Inc., Weir- 
Basin Oil Recovery System (ORS) conducted at Port Hueneme, 
California, and at Point Conception, California were summarized. 
These tests were conducted without oil, with the purpose of quali- 
fying the ORS with respect to strength, stability, operational func- 
tion, ease of handling, compatibility with the Coast Guard 
lightweight oil containment barrier, and compatibility with Coast 
Guard buoy tenders. The tests showed that the 2000 gpm ORS was 
compatible with the barrier in both of the deployment configura- 
tions tested. Conformance to waves was very good, indicating that 
a high probability of obtaining high oil recovery efficiencies 
(percent oil in the recovered stream) could be expected. Launch 
and recovery from a buoy tender were successful, although a 
shorter length for the ORS was indicated to be desirable. Design 
modifications to minimize fabric wear and to increase the struc- 
tural adequacy in certain areas are recommended. (GRA) 


18630 (AD-A—010704) Methods of identifying and determin- 
ing source and age of petroleum found in the marine environment. 
Final report, 26 Jun 1972—28 Jun 1974. Scolnick, M.E.; Scott, 
A.C.; Anbar, M. (Stanford Research Inst., Menlo Park, Calif. 
(USA)). Jun 1974. Contract DOT-CG-22996-A. 12Ip. NTIS 
$5.25. 

The feasibility of oil identification by nonfragmenting field 
ionization multiscanning mass spectrometry has been demon- 
strated. A system consisting of a multipoint field ionization source, 
ion optics elements, E x B velocity filter, detector and image inten- 
sifying fluorescent screen (for spectrometer tuning) and a 4096- 
channel analyzer is described in detail. Preparation of oil samples 
by vacuum distillation and chemical derivatization is also 
described. A statistical model for the analysis of spectrometer data 
is derived and applied to selected peaks from spectra consisting of 
the integration of more than 1000 scans of fuel oil samples in the 
mass range 190 < M < 380 amu. Included are discussions of spec- 
trometer noise and stability, systematic errors, and the feasibility of 
computer data handling. (GRA) 


18631 (AD-A—010708) Oil slick sampling system. Final re- 
port. Fortier, S.H.; Jadamec, J.R. (Coast Guard Research and 
Development Center, Groton, Conn. (USA)). Dec 1974. 20p. 
(CGR/DC—38/74). NTIS $3.25. 

An oil slick sampling system has been developed for routine 
sampling of oil spills for identification purposes. The system can 
effectively sample all types of oil spills, collecting enough sample 
for analysis by several analytical techniques. In 80% of the spills 
sampled, the system collected sufficient oil for analysis by 
fluorescence and infrared spectroscopic and thin layer and gas 
chromatographic techniques. In the remaining 20%, the system 
collected sufficient oil for at least two of the above-mentioned 
techniques. The developed system is lightweight, compact and in- 
expensive. (GRA) 


18632 (AD-A—011275) Development of a prototype airborne 
oil surveillance system. Final report. Edgerton, A.T.; Bommarito, 
J.J.; Schwantje, R.S.; Meeks, D.C. (Aerojet ElectroSystems Co., 
Azusa, Calif. (USA)). May 1975. Contract DOT-CG-22170-A. 
327p. (AESC—1812FR-1). NTIS $9.50. 

See also Volume 3, AD—779484. 

A prototype airborne oil surveillance system was developed 
for the U.S. Coast Guard by Aerojet ElectroSystems Company. 
The multisensor system permits real-time day/night, all-weather de- 
tection, mapping and documentation of oil spills at sea. The system 
was installed aboard a Coast Guard HU-16 Albatross and flight 
tested off the California Coast. Surveillance data were obtained 
from natural seeps, a series of controlled oil spills, routine shipping 
and targets of opportunity. The airborne system consists of a side- 
looking radar, a passive microwave imager, a multispectral low 
light level TV, a multichannel line scanner, a position reference 
system, and a real-time processor/display console. The system re- 
liably detected and mapped oil spills and seeps for conditions rang- 
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ing from dense undercast to clear, wind speeds from 0 to 26 knots 
and daytime to total darkness. Test results demonstrate that air- 
borne oil surveillance is practical and the system can be invaluable 
to other Coast Guard missions. Color illustrations reproduced in 
black and white. (GRA) 


18633 (AD-A—012663) Updating the Navy environmental 
data base to rate oil spill clean-up performance. 

Antonelli, J. (Naval Postgraduate School, Monterey, Calif. 

(USA)). Jun 1975. 70p. (NPS—55TO75061). NTIS $4.25. 

Thesis. 

In this thesis proposals are formulated on methods of re- 
porting, collecting, and disseminating information to and from the 
Navy Environmental Protection Data Base. The reporting aspect 
consists of a contingency plan and two reports, an initial report 
and an after action report. Such a reporting method is possible 
because of a proposed retrieval system. The data collection 
method emphasizes information that will produce an accurate cost 
figure. The dissemination process consists of new report formats to 
be included in the quarterly summary reports. (Author) (GRA) 


18634 (AD-A—013580/6ST) Development of an experimental 
airborne laser remote sensor for oil detection and classification in 
spills. Final report. Fantasia, J.F.; Ingrao, H.C. (Department of 
Transportation, Cambridge, Mass. (USA). Transportation Systems 
Center). Feb 1975. Contract DOT-PPA-CG-03. 164p. (TSC- 
USCG—74-5). NTIS $6.25. 

A study and measurements program to determine the feasi- 
bility of using laser-excited oil fluorescence as a means of detect- 
ing and classifying oils in spills in the marine environment was un- 
dertaken at the DOT/Transportation Systems Center. The study 
consisted of an analysis of the fluorescence properties of oils and 
oil slicks on the sea surface, and a theoretical analysis of the 
remote fluorometry of oil spills. As a result of this study a labora- 
tory and field measurements program was undertaken. Laboratory 
measurements were made of 29 crude and refined oils commonly 
transported in the marine environment. These measurements in- 
cluded API gravity, fluorescence and reflectance spectra, 
fluorescence coefficient and fluorescence lifetimes. Similar mea- 
surements were made with a laboratory model of an N2 laser oil 
spill remote sensor. ReSults of these measurements showed that, 
under certain conditions, oil spill detection and classification can 
be made in the marine environment. (GRA) 


18635 (AD-A—014044/2ST) Logistic requirements and capa- 
bilities for response to oil pollution in Alaska. Final report. Peter- 
son, P.L.; Orgill, M.M.; Swift, W.H.; Loscutoff, W.V. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Mar 1975. 
Contract DOT-CG-23223-A. 375p. NTIS $10.00. 

See also report dated Feb 1974, AD—784099. 

The report identifies present and projected logistic support 
requirements for response to oil spills in the arctic and sub-arctic 
regions of Alaska. Area response is based on estimates of the most 
probable course of petroleum development within the state. The 
present logistic support capability of the U.S. Coast Guard, milita- 
fy organizations, other federal agencies and private industry is 
identified and compared to future response requirements. A set of 
guidelines was used to assess the response requirements in various 
environmental settings (moving pack ice, open water, tundra, etc.). 
The guidelines included the number of personnel and amount of 
equipment to be transported, time on scene, and initial response 
time. Fourteen selected sites were evaluated. (GRA) 


18636 (AD-A—014096) Arctic oil b ation. Final re- 
port. Button, D.K. (Alaska Univ., College (USA). Inst. of Marine 
Science). Dec 1974. Contract DOT-CG-24722-A. 43p. NTIS 
$3.75. 


The abundance of microbial hydrocarbon oxidizers is re- 
ported from measurements in three widely distributed marine 
systems in the far north. Concomitant in situ organic substrate ox- 
idation rates measured by (14)CO, collection were 0.2 to 1.6 ng/l 
hr from an initial added concentration of 1.4 micrograms/l mixed 
amino acids and 2 to 50 ng/l hr from added dodecane solution. 
The solubility of dodecane in saline medium was determined and 
the predictability of high molecular weight alkane solubility con- 
firmed. This true solution was used to show that a relatively high 
molecular weight hydrocarbon can be co-metabolized along with 
another substrate (arginine) from the dissolved phase. Dodecane 
derived CO,, arginine and glutamic acid were recovered from the 
14C-dodecane, 12C-arginine medium after having been supplied to 
a continuous culture of a marine hydrocarbon oxidizing isolate. 
Clay sorption experiments were conducted which showed that the 
catalytic role of suspended sediments was negligible. No dodecane 
sorption by bentonite could be detected in a 20% saturated 
hydrocarbon solution. These and other data presented support the 
assumption that direct dissolved phase organic material metabolism 
is a normal ubiquitous marine process having characteristics com- 
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patible with submicrogram per liter steady state hydrocarbon con- 
centrations. (GRA) 


18637 (AD-A—014495) Tests of Coast Guard developed 

seas oil recovery systems at EPA OHMSETT. Final ~1 
Jul—Sep 1974. Chang, W.J. (Coast Guard, Washington, D.C. 
(USA)). Jun 1975. 129p. (USCG-D— 101-75). NTIS $5.75. 

This report summarizes the full scale tank testing of Coast 
Guard developed High Seas Oil Recovery Systems which was con- 
ducted at the Environmental Protection Agency's Oil and 
Hazardous Materials Simulated Environmental Test Tank (EPA 
OHMSETT) in Leonardo, New Jersey. The tests were conducted 
during July through September of 1974. The objectives of the tests 
were: (1) to obtain quantitative and qualitative measures of per- 
formance for the Lockheed High Seas Oil Recovery System 
HSORS and the Ocean Systems Oil Recovery System 1000 (ORS 
1000) and (2) to develop a standard test plan for the testing of oil 
skimmers. The tests were controlled and instrumented so as to give 
data on the oil recovery rate, oil recovery efficiency, and thruput 
efficiencies attained over a wide range of conditions. A description 
of the test apparatus, the standard test plan employed, the instru- 
mentation used, and the data reduction and analysis are included 
in the report. (Author) (GRA) 


18638 (AD-A—014496) Development of fast current oil 
response system. Final report on Phase 1. Trentacoste, N.P. 
(Science Applications, Inc., McLean, Va. (USA)). Mar 1975. Con- 
tract DOT-CG-40216-A. 187p. (SAI—74-638-WA). NTIS $7.00. 

The primary objective of this work was to demonstrate the 
feasibility of a new oil control/recovery system concept in a fast 
current environment. This system consists of two basic com- 
ponents, the control function (a vented hydrofoil) and a recovery 
function (a rotating belt of polyurethane foam). The system is 
operated in the following manner: A thin layer of oil and water is 
separated by and passes over the top of the lead hydrofoil. A large 
portion of the remaining water in the oil/water layer is vented 
through a slot which separates the leading hydrofoil from the main 
hydrofoil. The remaining oil/water flow, which now contains a 
higher concentration of oil, passes over the main hydrofoil and is 
directed by a small ramp, placed at the rear of the main hydrofoil, 
tangentially onto the rotating belt of polyurethane foam. The water 
drains through the foam belt while retaining the oil until it is 
Squeezed out and pumped to a storage container. Numerous ex- 
periments were performed with both small and full scale models in 
calm, wavy and choppy water conditions. Deficiencies in the full 
scale hardware design limited the device’s operation to a small 
range of velocities (4.0 + or - 0.5 fps); however, an 80% overall 
thoughput efficiency (oil recovered/oil delivered) was achieved. 
(GRA) 


18639 (AD-A—014499) Development and test of video systems 
for airborne surveillance of oil spills. Final report. Millard, J.P.; Ar- 
vesen, J.C.; Lewis, P.L. (National Aeronautics and Space Adminis- 
tration, Moffett Field, Calif. (USA). Ames Research Center). Mar 
1975. 27p. NTIS $3.75. 

Five video systems - potentially useful for airborne surveil- 
lance of oil spills - were developed, flight-tested, and evaluated. 
The systems are: (1) conventional black and white TV; (2) con- 
ventional TV with false color; (3) differential TV; (4) prototype 
Lunar Surface TV; and (5) field-sequential TV. Wavelength and 
polarization filtering were utilized in all systems. Greatly enhanced 
detection of oil spills, relative to that possible with the unaided 
eye, was achieved. The most practical video system is a conven- 
tional TV camera with silicon-diode-array image tube, filtered with 
a Corning 7-54 filter and a polarizer oriented with its principal axis 
in the horizontal direction. Best contrast between oil and water 
was achieved when winds and sea states were low. The minimum 
detectable oil film thickness was about 0.1 micrometer. (Author) 
(GRA) 


18640 (AD-A—014500) Fast current oil response system - 
stage I, SVROS development. Final report. Lindenmuth, W.T.; Sin- 
nerwalla, A.M.; Sundaram, T.R. (Hydronautics, Inc., Laurel, Md. 
(USA)). Mar 1975. Contract DOT-CG-40218-A. 96p. NTIS $4.75. 

Combined theoretical and experimental studies show the ef- 
fects of several parameters on the formation of a thickened pool of 
oil inside the Surface Velocity Retarder Oil Skimmer (SVROS), an 
energy absorbing device designed to recover thin oil slicks in high 
relative currents. This collection device is composed of an array of 
closely spaced flat plates that serve to gradually dissipate the 
kinetic energy of the oil/water inflow so that the oil can be col- 
lected without the entrainment losses typical of simple oil booms 
in currents exceeding about one knot. Model tests were performed 
in prototype scale with thin models of the device in an 80 foot 
long towing tank and in a recirculating flume. Test variables in- 
cluded velocity (1-10 fps), oil type (from 5 to 1000 cs), slick 
thickness (0.04-0.50 in.) and model geometry. The final model 
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configuration utilized several interchangeable modules so that pool 
formation was controlled over the wide range of inflow parameters 
to optimize the purity and efficiency of oil withdrawal from the 
SVROS. Curves defining the recovery performance are presented 
that show essentially complete oil recovery up to 5 fps with thin 
slicks of light fuel oil such as Diesel fuel. Performance degrades 
with increases in velocity, viscosity and incident wave height. 
(Author) (GRA) 


18641 (AD-A—014501) The hydrodynamics of porous barrier 
oil recovery systems. Final Norton, D.J.; Rand, J.L. (Texas 
Agricultural and Mechanical Univ., College Station (USA). 
Research Foundation). Jul 1975. Contract DOT-CG-42444A. 76p. 
NTIS $4.75. 

This report represents the results of a research program 
conducted for the U.S. Coast Guard by the Texas A and M 
Research Foundation. The porous barrier concept consists of a 
solid barrier with several upstream porous barriers. The porous 
barriers act to dissipate the energy of the flow through them and 
to divert flow under the solid barrier in a gradual manner. The use 
of the porous barriers allows operation of a solid barrier or boom 
in currents well above the critical speed for a single solid barrier. 
The success of the concept depends upon the number, type, and 
placement of the porous barriers. During the present investigation, 
some 20 porous materials were classified as to their drag proper- 
ties. Velocity measurements were made between combinations of 
these barriers, and oil recovery tests were run. Data has been col- 
lected for free stream velocities from 0.8 to 5.0 fps. Both Diesel 
no. 2 and 140 wt. lube oil were employed. Tests in the Texas A 
and M flume indicated that virtually all the oil could be contained 
up to 4.5 fps for Diesel no. 2. Above that speed losses were noted 
for the configurations tested. Testing in the University of 
Michigan's flow channel facility for velocities up to 7 fps con- 
firmed these observations with oil viscosities up to 580 centistokes. 
(Author) (GRA) 


18642 (AD-A—015883) Identification of weathered oil films 
found in the marine environment. Final report, Jun 1973—15 May 
1974. Frankenfeld, J.W.; Schulz, W. (Exxon Research and En- 
gineering Co., Linden, N.J. (USA). Government Research Lab.). 
Jun 1974. Contract DOT-CG-23035-A. 206p. (GRUS—2PA.74). 
NTIS $7.25. 

A study was undertaken to develop a rapid, efficient 
method for identifying the source of spilled oil. Fifty-seven dif- 
ferent petroleum products were weathered under controlled condi- 
tions in laboratory simulators. Samples were taken periodically and 
examined by a variety of analytical techniques. The analytical 
methods were graded on their abilities to (1) classify petroleum 
products as to generic type and (2) identify the actual source of 
the spilled oil. Four types of analyses were identified as being espe- 
cially useful: thin-layer chromatography, infrared fingerprinting, 
gas chromatographic fingerprinting and liquid-liquid chromatog- 
raphy. The application of these techniques is discussed in detail 
and examples are given. By use of a combination of these four 
technques all oils studied in this project could be uniquely 
identified. (Author) (GRA) 


18643 (AD-A—016466) Los Angeles Harbor field investigation 
of oil and background luminescence signatures. Final report. Gross, 
H.G. (McDonnell Douglas Astronautics Co., Huntington Beach, 
Calif. (USA)). May 1975. Contract DOT-CG-51998-A. 12Ip. 
NTIS $5.25. 

A field investigation of uv laser (pulsed and CW) induced 
luminescence signatures of site water at five scattered sites in Los 
Angeles Harbor and one in its principal source of inland inflow, 
Dominguez Channel, was achieved. The signatures are similar, in- 
dicating dominance by one or more common constituents. The 
peak at about 4500A and shape of the signature suggest 
dominance by heavier aromatics, probably by oil and grease, 
among the principal pollutants. Gas chromatograph-mass spec- 
trometer analyses of site samples show light and heavy con- 
stituents, some of which are aromatics. Further work is necessary 
to relate luminescence signatures to composition. Luminescence 
signatures of light, medium and heavy oils were established as 
measurable against the strong water luminescence background. 
Reflectance signatures of oil films on water indicate a luminescent 
component due to sky scattered daylight and direct sun uv irradia- 
tion. Multispectral photography provided a few examples of site 
supportive information. (GRA) 


18644 (AD-A—017000) Prototype high-seas disc-drum oil 
recovery system. Final report, May 1972—Oct 1974. Scharfenstein, 
C.F.; Beran, W.T. (Lockheed Missiles and Space Co., Sunnyvale, 
Calif. (USA)). Jun 1975. Contracts DOT-CG-24231-A; DOT-CG- 
32782-A. 247p. NTIS $7.50. 

The delivered oil recovery unit was designed to recover up 
to 1,000 gpm of a wide variety of oils in up to Sea State 4 condi- 
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tions, to survive Sea State 6, and to return to operating at a spill 
scene without major repair. The disc-drum oil recovery device is 
supported afloat by a catamaran made of inflatable rubber pon- 
toons. Machinery is installed in the twin hulls and in the cross- 
structure connecting them. Principal machinery components are 
the diesel prime mover, the four recovered-oil transfer pumps, and 
the hydraulic power transmission system power pumps and drive 
motors. The system is remotely controlled, refueled, and moni- 
tored through a 330-ft-long umbilical. Recovered oil is transferred 
through a 300-ft-long, 10-in.-diameter transfer hose to a distribu- 
tion manifold onboard the tending vessel. The two-unit system is 
transportable in a Coast Guard HC-130-B aircraft, on a truck 
trailer, and onboard a wide variety of ships. (GRA) 


18645 (COM—75-10765) Port collection and separation facili- 
ties for oily wastes. Volume VI. Impact of offshore terminals on 
contiguous ports. Report for 1 Sep 1973—31 Jan 1975. Forster, 
R.L.; Moyer, J.E.; Lepeau, M. (Harris (Frederic R.), Inc., New 
York (USA)). Mar 1975. Contract MA-2-36202. 89p. NTIS $4.75. 

See also Volume 5, COM—74-10012. 

The impact of the energy crisis, embargoes and environmen- 
tal concerns of transportation of crude oil and petroleum products 
to potential offshore receiving terminals is ascertained. As the 
proposed refinery construction programs are directly reiated to 
offshore terminal construction, the import of the various refinery 
construction programs on offshore terminals and the movement of 
produce by product tankers is also analyzed. The various ports on 
the three coasts are analyzed with respect to sizes of tankers that 
may be accommodated and a vessel mix is developed. From this 
mix and the forecast petroleum demand, tanker movement require- 
ments are estimated. These estimates are used to develop four ar- 
rival matrices for 1980 and for 1985--for PAD I and PAD III. 
Three arrival matrices are developed for PAD V over the same 
period. From these matrices based on assumed enforcement of the 
1973 IMCO Convention, the quantities of oily wastes likely to ar- 
rive at given ports on the three seacoasts are estimated. (GRA) 


18646 (COM—75-11026/2ST) Impacts of offshore oil on 
northeast Scotland. Hutton, J. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Sea Grant Project Office). 1 Jun 1975. 33p. 
(MITSG—75-15). NTIS $3.75. 

Prepared in cooperation with North East Scotland Develop- 
ment Authority, Aberdeen. 

Massachusetts, along with other New England states, will 
face great economic, social, and environmental challenges from 
proposed offshore oil development on Georges Bank and the Outer 
Continental Shelf beyond Cape Cod. Northeast Scotland has faced, 
and to some extent resolved, similar challenges created by the 
rapid construction of facilities for extracting, processing, and trans- 
porting petroleum from the rich North Sea oil fields. To acquaint 
New England with northeast Scotland’s experiences and problems 
in coping with the onshore impacts of offshore oil development, 
the MIT Sea Grant Program sponsored this lecture by Mr. John 
Hutton of the North East Scotland Development Authority. (GRA) 


18647 (PB—242391) Surface effects skimmer developments. 
Final report. Trentacoste, N.P. (Science Applications, Inc., 
McLean, Va. (USA)). Jun 1975. Contract EPA-68-03-0327. 79p. 
NTIS $4.75. 

This experimental program investigated the use of a Surface 
Effects Skimmer in removing thin film oil slicks spread over large 
water areas by fast currents. This new skimmer uses a directed air 
jet to separate and lift spilled oil from the surface of the water in 
the form of a spray consisting of oil and water droplets. The 
oil/water spray is directed toward a rotating belt of polyurethane 
foam from which it is squeezed and pumped to a nearby storage 
tank. Tow tank tests were conducted at speeds up to 3.25 knots in 
calm, choppy and smooth wave conditions with oils ranging from a 
very viscous Venezuelan crude to a very light No. 4 distillate fuel 
oil. In a related series of experiments, it was found that presoaking 
the polyurethane foam belt in either water or oil had no effect on 
its ability to retain oil. (GRA) 


18648 Identification and potential biological effects of the 
major com ts in the seawater extract of a bunker fuel. Guard, 
H.E.; Hunter, L.; DiSalvo, L.H. (Univ. of California, Berkeley). 
Bull. Environ. Contam. Toxicol.; 14: No. 4, 395-400(Oct 1975). 

; The composition of the seawater extract of a bunker fuel 
similar to that spilled in San Francisco Bay in 1971 is reported. 
Previous methodology for obtaining the seawater-soluble fraction 
of bunker fuels as well as the possible significance of the dissolved 
oil to a local crab species are discussed. (JTE) 


18649 Effects of petroleum pollutants on Arctic microbiai 
populations. Atlas, R.M.; Schofield, E.A.; Morelli, F.A.; Cameron, 
R.E. (Univ. of Louisville, KY). Environ. Pollut. (London); 10: No. 
1, 35-43(Jan 1976). 
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Microorganisms encounter oil in the Arctic from natural 
seepages and accidental spillages. Incubation of Prudhoe crude oil 
with water from coastal ponds along Prudhoe Bay resulted in 
several changes in the microbial communities. Bacterial popula- 
tions increased by several orders of magnitude; ameoboid protozoa 
were replaced by flagellated protozoa; coccoid green algae 
completely disappeared; diatoms increased and blue-green and 
green filamentous algae appeared to be unaffected. The microbial 
populations associated with a natural oil seepage at Cape Simpson 
were markedly different from those of the adjacent areas. The seep 
was devoid of vascular plant cover and, in some areas, of bacteria. 
Fungi were found to be abundant in the bacteria-free regions. 
Lichens flourished in the older sections. Underlying oil slicks ex- 
perimentally floated in Prudhoe Bay, the bacterial population in- 
creased, in large part attributable to oil degrading Pseudomonads, 
but species diversity appeared to be unaffected. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 19455, 19547, 19548, 19584, 
19589, 19591 


18650 (COM—75-10521) Maritime Administration Title XI 
vessels engaged in offshore oil and gas drilling operations. Draft en- 
vironmental impact statement. (Maritime Administration, Washing- 
ton, D.C. (USA)). 2 May 1975. 241p. (MA-EIS—7302-75022-D). 
NTIS $7.50. 

The statement refers to the guarantee of obligations (notes, 
bonds, etc.) including interest, that are obtained in the private 
market by U.S. citizens for the construction in United States 
‘an of offshore oil and gas drilling and service vessels. 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 19590 
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18651 (AD-A—011588) Design for corrosion control of avia- 
tion fuel storage and distribution systems. Final report, 15 Oct 
1970—15 Oct 1974. Reinhart, F. (Civil Engineering Lab. (Navy), 
Port Hueneme, Calif. (USA)). Jun 1975. 60p. NTIS $4.25. 

An exhaustive review was made of the literature on corro- 
sion problems and their control as they pertain to aviation fuel 
storage and distribution systems. It covers the many corrosion-re- 
lated variables encountered with respect to the different types of 
fuels storage tanks and the distribution lines essential to supplying 
uncontaminated fuels to planes. Methods of reducing the corrosion 
of metals used in these systems are considered by identifying 
potential causes for corrosion in the soil, other external environ- 
ments to be encountered and in fuels themselves. Different 
procedures to anticipate and control corrosion are presented, in- 
cluding the use of protective coatings, cathodic protection, and 
plastics composites as a substitute for metals. Problem areas such 
as galvanic corrosion, proper surface preparation and techniques 
for application of protective coatings are considered. Guidelines 
are given that combine economic considerations with practical cor- 
rosion control procedures that will give the most efficient service 
life compatible with a projected time-of-use requirement. (GRA) 


18652 (AD-A—012779) Evaluation of biocides effects on diesel 
fuel under prolonged storage. Final report. Frame, E.A.; Bowden, 
J.N. (Southwest Research Inst., San Antonio, Tex. (USA). Army 
Fuels and Lubricants Research Lab.). Apr 1975. Contract 
DAAKO02-73-C-0221. 57p. (AFLRL—61). NTIS $4.25. 

Five fuel-soluble and two water-soluble materials, recom- 
mended by the U.S. Army Natick Laboratories as being effective 
biocides for controlling growth of bacteria and fungi in fuels, were 
evaluated at the U.S. Army Fuels and Lubricants Research 
Laboratory for their effects on other fuel properties, under pro- 
longed storage conditions. Laboratory evaluations indicated that 
two commercially available fuel-soluble materials and one water- 
soluble material had minimal effects on fuel properties. Of these, 
one material was selected for engine evaluation. The results of 
laboratory and engine evaluations are presented. (GRA) 


18653 (AD-A—014995) Application of high-performance 
liquid chromatography to the analysis of petroleum materials. Part 
2. Quantitative hydrocarbon-type analysis. Final report. Fodor, 
G.E.; Newman, F.M. (Southwest Research Inst., San Antonio, Tex. 
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(USA). Army Fuels and Lubricants Research Lab.). May 1975. 
Contract DAAKO02-73-C-0221. 28p. (AFLRL—63). NTIS $3.75. 

See also Part 1, AD-A—014994. 

Quantitative hydrocarbon type analysis of middle distillate 
petroleum products, with emphasis on straight-run (olefin-free) 
diesel fuels has been accomplished by high performance liquid 
chromatography using silica gel absorbents. (GRA) 


18654 (AD-A—016156) Direct utilization of crude oils as fuels 
in U.S. Army diesel engines. Owens, E.C.; Frame, E.A. (Southwest 
Research Inst., San Antonio, Tex. (USA). Army Fuels and Lubri- 
cants Research Lab.). Jun 1975. Contract DAAK02-73-C-0221. 
89p. (AFLRL—66). NTIS $4.75. 

Crude oils with a wide range of properties were investigated 
for direct use as fuel in U.S. Army high-speed diesel engines. The 
distribution and availability of crude oil properties throughout the 
world were investigated, and these properties were divided into 
two groups (1) Those properties which would be of importance for 
short-term operational effects, and (2) Those properties whose ef- 
fects would manifest during longer term operation. Effects of 
crude oil use on engine subsystem hardware such as fuel filters and 
fuel injection pumps were investigated, with particular attention 
being paid to the TCCS injection system. Performance and com- 
bustion data were determined using pre-cup and direct injection 
configurations of the single cylinder CLR diesel engine operating 
on various crude oils. Performance data, wear, and deposition ef- 
fects of crude oil use were obtained using the TACOM single- 
cylinder diesel engine. Results of this investigation showed that a 
wide range of crude oils with proper selection and pretreatment 
are feasible emergency energy sources for U.S. Army four-cycle 
high-speed diesel engines. (GRA) 


18655 (BM-RI—7861) Atomic absorption methods of analysis 
of oilfield brines: barium, calcium, copper, iron, lead, lithium, mag- 
nesium, manganese, potassium, sodium, strontium, and zinc. 
Fletcher, G.E.; Collins, A.G. (Bureau of Mines, Bartlesville, Okla. 
(USA). Bartlesville Energy Research Center). 1974. 17p. TIC. 

The atomic absorption analysis of oilfield brines for barium, 
calcium, copper, iron, lead, lithium, magnesium, manganese, potas- 
sium, sodium, strontium, and zinc, using the method of additions, 
is outlined. The advanages of using atomic absorption are 
discussed. The method of additions was chosen to overcome large 
matrix interferences usually found in brines; techniques of over- 
coming chemical, ionization, and background interferences are 
also described. The method was used to analyze several hundred 
oilfield brines and found to be rapid and reasonably accurate. A 
solvent extraction method was used to concentrate lead, copper, 
zinc, and iron in low-level samples. 


18656 (BM-RI—7875) Correlations of basic gel permeation 
chromatography data and their applications to high-boiling petrole- 
um fractions. Hirsch, D.E.; Coleman, H.J. (Bureau of Mines, Bart- 
lesville, Okla. (USA). Bartlesville Energy Research Center). 1974. 
81p. TIC. 

The Bureau of Mines has made extensive use of gel permea- 
tion chromatography (GPC) data to develop several correlations 
that have greatly expanded the usefulness of GPC. The data have 
also been uséd as an aid in the interpretation of mass spectra. GPC 
retention volume data on pure compounds were used with molecu- 
lar structure to develop correlations that can be used to accurately 
predict retention volumes, molecular volumes, densities, chain 
lengths, and ring numbers of many components of petroleum 
without resorting to further laboratory experimentation. Converse- 
ly, the correlation can be used to select or reject some compounds 
from several possible compounds indicated on the basis of mass 
spectra analysis. The utility of these correlations in compound type 
characterization is demonstrated by showing their application to 
330 to 550°C fractions from a low-sulfur and a high-sulfur crude 
oil. 


18657 (BM-RI—7974) Qualitative characterization of 370° to 
535°C aromatic concentrates of crude oils from GPC analyses. 
Hirsch, D.E.; Dooley, J.E.; Coleman, H.J.; Thompson, C.J. 
(Bureau of Mines, Bartlesville, Okla. (USA). Bartlesville Energy 
Research Center). 1974. 29p. TIC. 

The types of compounds present in aromatic concentrates 
derived from high-boiling petroleum distillates can be estimated 
from a gel permeation chromatographic (GPC) analysis by the use 
of tables developed from extensive GPC and mass-spectral analyses 
on fractions from four crude oils. For a fraction from the GPC 
analysis, the retention volume and the molecular weights (from 
mass spectrometer) suffice to indicate the types of compounds 
which predominate. The tables which show these qualitative 
analyses were developed through the use of pure compounds as 
well as the extensive analyses on Prudhoe Bay (Alaska), Gach 
Saran (Iran), Swan Hills (Canada), and Wilmington (California) 
crude oils. These tables provide a rapid method for determining 
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which types of compounds are present in a GPC fraction before at- 
tempting to develop quantitative data. 


STORAGE 


(AD-A—010514) Organic linings for concrete storage 

m fuels. Interim report, Jul 1972—Mar 1975. 

Rohl, G.E. (Naval Research Lab., Washington, D.C. (USA)). May 
1975. 19p. (NRL-MR— 3039). NTIS $3.25. 

This report describes two new latex lining systems for 
concrete bulk fuel storage tanks and some tests upon proprietary 
concrete tank linings. Supplementary information regarding rein- 
forcement fabrics for latex linings and the use of adhesion 
promoters is also included. (GRA) 


18659 Reservoir for storing hydrocarbon liquids and process 
for fabricating the same. Azalbert, J.P.; Giraud, A.; Tassin, C.J.; 
Pech, C.H. (to Campagnie Francaise des Petroles, Societe 
Anonyme). US Patent 3,943,721. 19 Jul 1974. Priority date 20 Jul 
1973, France. vp. ; 

A reservoir is described for storage of liquid, such as a 
hydrocarbon liquid, comprising a hollow to be filled with liquid 
whose level is to be maintained substantially constant and a roof 
for floating on the stored liquid, wherein the roof comprises a non- 
metallic rigid body which is gas tight and of low density, the 
weight of a meter cube of the body being between 15 kg and 100 
kg, the body supporting a layer of earth or the like distributed over 
the whole of its surface and auxiliary gastight means at least along 
the circumference of the roof, and connected to the circumference 
of the reservoir for ensuring isolation of the stored liquid. 


COMBUSTION 


REFER ALSO TO CITATION(S) 18581, 18625 


NATURAL GAS 
REFER ALSO TO CITATION(S) 19438, 19620 


RESERVES 


18660 (FE—2271-1) Natural gas from unconventional geologic 
sources. (National Academy of Sciences - National Research 
Council, Washington, D.C. (USA). Board on Mineral Resources). 
1976. Contract E(49-18)-2271. 255p. Dep. NTIS $9.00. 

There are four major types of occurrences of large amounts 
of methane that have not been exploited to any significant degree. 
These are (1) in the deep geopressurized zone of the Gulf Coast; 
(2) in association with the brown shales of the Appalachian and 
other eastern Devonian-Mississippian basins; (3) in tight sands of 
the Uinta, Peceance, and other western basins; and (4) in associa- 
tion with coal. In a series of thirteen written papers presented in a 
forum sponsored by the Board on Mineral Resources and in 
discussions following the presentation of the papers evaluations 
were made of the nature and physical dimensions of these beds, 
the extent of the resource, recovery problems, economic and in- 
stitutional problems, and the potential of the source both in the 
short-term and the long-term. The papers and discussions are com- 
poe together with a summary of the findings and conclusions. 
(JSR) 


EXPLORATION 


REFER ALSO TO CITATION(S) 18600, 20822, 20823 


DRILLING, PRODUCTION, AND PROCESSING 
REFER ALSO TO CITATION(S) 18518, 18602, 18603, 19646 


18661 (BM-RI—7890) Combination model for simulating 
transient gas flow in a vertically fractured reservoir. Sawyer, W.K.; 
Locke, C.D. (Bureau of Mines, Morgantown, W.Va. (USA). Mor- 
gantown Energy Research Center). 1974. 47p. TIC. 
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One- and two-dimensional gas reservoir simulators were 
combined in such a manner that pressure distributions both in an 
induced vertical fracture and in the surrounding formation could 
be determined as a function of time for any specified well produc- 
tion rate. The technique used consisted basically of the alternate 
use of one- and two-dimensional algorithms for obtaining new 
pressure distributions in the fracture and in the reservoir, respec- 
tively. The pressures at adjacent reservoir and fracture nodes were 
used to calculate flow rates from the formation into the fracture, 
which provided source terms for both algorithms. The combination 
model developed provides the only known means of simultaneously 
simulating transient gas flow in a vertical fracture and the sur- 
rounding formation. Thus, the technique developed would be use- 
ful in locating wells in a gas storage field in that the effects of both 
fracture length and conductivity could be considered prior to 
drilling and fracturing operations. In addition, it will be helpful in 
analyzing pressure drawdown tests in a vertically fractured gas well 
since the entire test can be readily simulated for a wide range of 
reservoir and fracture properties. 


18662 (UCRL—50036-76-1) Quarterly report: the LLL mas- 
sive hydraulic fracturing program for gas stimulation, Februa- 
ry—March 1976. Hanson, M.E.; McKee, C.R.; Emerson, D.O.; 
Montan, D.N.; Hearst, J.R. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 7 Apr 1976. Contract W-7405-Eng-48. 
18p. Dep. NTIS $3.50. 

Work accomplished during the first quarter (February 
through March 1976) of our program for gas stimulation by mas- 
sive hydraulic fracturing (MHF) is summarized. Progress this 
quarter includes: (1) preliminary calculations to determine the ef- 
fects of Poisson’s ratio on a suddenly released fracture; (2) sum- 
mary of the CER-Industry-ERDA meeting for the Rio Blanco MHF 
well, observation of the Columbia Gas-ERDA project in West Vir- 
ginia, and summary of the Appalachian Basin Devonian Shale 
meetings in Morgantown, West Virginia; (3) progress on a coupled 
elastic-porous flow model for hydraulic fracturing; (4) progress on 
acquisition of a prototype dry-hole sonic logging tool for applica- 
tion to Eastern Devonian shales; and (5) initial reservoir analysis 
of the first MHF stimulation in the Rio Blanco well. 


PRODUCTS AND BY-PRODUCTS 


18663 (PB—241048) Technology and current practices for 
processing, transferring and storing liquefied natural gas. Final re- 
port. Allan, D.; Atallah, S.; Drake, E.; Hinckley, R.; Mathias, S. 
(Little (Arthur D.), Inc., Cambridge, Mass. (USA)). Dec 1974. 
Contract DOT-OS-40171. 205p. (ADL-C—76971). NTIS $7.25. 

Current state-of-the-art safety information related to the 
design, location, construction, operation and maintenance of facili- 
ties required for liquefaction, transfer, storage, and revaporization 
of natural gas is assembled and summarized. A detailed review of 
codes, standards and practices pertaining to LNG installations is 
presented along with an evaluation of present trends in LNG safety 
requirements. LNG safety research programs completed or in 
progress are described and key research results summarized. 
Finally a methodology for quantitative assessment of risks as- 
sociated with LNG facilities is outlined. The report provides a 
compendium of background information from which the Office of 
Pipeline Safety may select and build in carrying out its regulatory 
responsibilities relating to LNG facilities. (GRA) 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 18623, 19594 


18664 (TID/BERC—61) Marketed production, imports and ex- 
ports of natural gas: February 1975. (Bureau of Mines, Washing- 
ton, D.C. (USA)). 16 May 1975. Ip. TIC. 

Marketed production of natural gas in February 1975 
averaged 58.1 billion cubic feet per day, compared with an 
average of 63.3 billion cubic feet per day in February 1974. 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 20884 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


REFER ALSO TO CITATION(S) 20837 


OCTOBER 1976 
POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 19518, 19548, 19555, 19584, 
19593 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 18663, 19592 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 19438, 19596 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 20824 


DRILLING, FRACTURING, AND MINING 


REFER ALSO TO CITATION(S) 18673, 20837 


OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 18848 


18665 (LERC/QTR—76/1) Internal quarterly progress report, 
January—March 1976. Decora, A.W. (Energy Research and 
Development Administration, Laramie, Wyo. (USA). Laramie 
Energy Research Center). Apr 1976. 91p. TIC. 

Major accomplishments of the report period include the 
first field experiment using reverse combustion for in-situ oil 
recovery from tar sand deposits which produced 65 barrels of oil. 
Light oils produced were of high quality. In most samples, sulfur 
and nitrogen content was lower than that of the original bitumen. 
Development work on the Rock Springs site 9 for true in-situ 
recovery of oil from oil shale included modification of instrumen- 
tation, calibration, and computer programming. In research sup- 
porting the in-situ field experiments on oil shale, two runs were 
made in above ground retorting equipment. Results from a test in 
the 10-ton retort support previous data that indicate richer shales 
yield higher recovery efficiencies than leaner shales. The 150-ton 
retort was used to study previously observed temperature anoma- 
lies in large oil shale blocks. Independent sources of temperature 
measurements indicated large discrepancies in the recorded inter- 
nal block temperatures. Studies on the gasification of oil shale con- 
tinued. A 19-run series investigating the effects of water and simu- 
lated steam injection during retorting of oil shale with varying air 
injection rates was completed. Retort runs using Antrim shales as a 
feedstock were also completed. The White Mountain Environmen- 
tal Reconnaissance Report was completed; it outlines the potential 
in-situ shale-oil recovery experimental sites in the area. The in- 
direct mode of operation in the semi works plant at Anvil Points 
was tested and operated successfully for about 30 days. The pilot 
plant was operated in the direct mode for over sixty days to pro- 
vide additional recycle gas to the semi works plant. Evaluation of 
new surface oil shale deposits in Utah suitable for in-situ develop- 
ment from the surface is progressing with assays completed for 7 
of the 10 cores drilled for this program. A pressure pulse of air 
was used to complete the 7-8 linkage for the Hanna II un- 
derground coal gasification experiment. (JGB) 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 18671, 18673 


18666 (CONF-741070—, pp 16.1-16.16) Shale from oil shale 
economically. McCarthy, H.E. 1974. 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 

In Proceedings: frontiers of power technology. 

The Garrett process, which combines above-ground and in- 
situ processing of oil shale, is described. Economic and ecological 
advantages of the process are discussed. (JGB) 


OIL SHALES AND TAR SANDS 1965 


18667 (UCRL-Trans—11058) Heat-exchange phenomena in 
the underground thermal conversion of shale by the combined 
method. Gubergrits, M.Ya. Translated from Goryuch. Slantsy, 
Khim. Tekhnol.; No. 3, 122-134(1959). 27p. Dep. NTIS $4.00. 

Thermal phenomena are analyzed for the specific conditions 
prevailing when oil shale is converted in an underground panel by 
the countercurrent semicoking process. Heat is provided by com- 
bustion of the solid residue and some fraction of the volatile 
products of shale distillation. A comparatively simple method for 
approximate thermal calculations for underground shale conver- 
sion is suggested. (JGB) 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 18489, 18567, 20197 


18668 Pipeline processing of oil-containing solids to recover 
hydrocarbons. Wicks, M. Ill. (to Shell Oil Co.). US Patent 
3,925,189. 9 Dec 1975. Filed date 29 Jan 1971. 8p. 

A process and apparatus for the extracting of hydrocarbons 
from oil-containing solids e.g. tar sands and oil shale are described. 
The oil-containing solid—solvent slurry is injected into a pipeline. 
The slurry flows uphill in the pipeline at an angle of at least 2° 
with the horizontal. The slurry is maintained in suspension at a 
relatively high flow velocity sufficient to leach and extract the 
— from it by the time it reaches the terminal end of the 
ine. 


18669 Preheating oil shale prior to pyrolysis thereof. Whit- 
combe, J.; Van Zanten, K.D.; Kane, G.C. (to Oil Shale Corp.). US 
Patent 3,925,190. 9 Dec 1975. Filed date 29 Jul 1974. 10p. 

Oil shale is preheated to temperatures in the order of 400°F 
to 650°F prior to pyrolysis in a retort by entraining the oil shale 
with hot flue gases in a series of at least two dilute—phase 
fluidized beds. An incineration zone is interposed upstream of the 
final fluidized bed for reheating flue gases and for combusting oil 
shale fines and hydrocarbon vapors evolved during the preheating 
operation and entrained in the flue gases prior to discharge to the 
atmosphere. 


PURIFICATION 


18670 Method for reduction of sulfur and nitrogen content in 
hydrocarbons. Weichman, B.E.; Knight, J.H. (to Superior Oil Co.). 
US Patent 3,930,989. 6 Jan 1976. Filed date 21 Oct 1974. 6p. 

A method is described for reducing the sulfur and nitrogen 
content of a hydrocarbon, specifically, a liquid or gaseous phase 
hydrocarbon. The hydrocarbon is contacted with nahcolite in an 
amount effective to remove sulfur and nitrogen compounds from 
the hydrocarbon. The nahcolite containing combined sulfur and 
nitrogen can be removed from the hydrocarbon, producing a 
hydrocarbon having a reduced sulfur and nitrogen content. The 
method is particularly applicable to the reduction of the sulfur and 
nitrogen content in shale oil by contacting shale oil and nahcolite 
in a shale oil retort or process. (auth) 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 18474, 18505, 18665 


18671 (LERC/RI—76/1) Effects of space velocity on quality 
and quantity of gas from oil shale retorting. Jacobson, I.A. Jr.; Bur- 
well, E.L. (Energy Research and Development Administration, 
Laramie, Wyo. (USA). Laramie Energy Research Center). Apr 
1976. 21p. Dep. NTIS $3.50. 

The effects of gas injection rate, water injection rate, and 
retort pressure on offgas quality and quantity were studied using a 
small laboratory retort. There are interactions between these varia- 
bles and oxygen injection and oil shale grade which affect total 
energy recovery, oil recovery, and energy content of the offgas. 
Prediction equations were developed describing the effects of these 
interactions. The study shows that with a low gas injection rate of 
0.5 scfm/ft? at 100 psig with a water injection rate of 0.0201 Ib/ft?- 
min 50 percent of the potential oil recovery can be obtained 
together with 250 Btu/ft* gas. 


18672 (LERC/RI—76/5) Properties of Utah tar sands: Flat 
Rock Mesa area, Hill Creek deposit. Johnson, L.A.; Marchant, 
L.C.; Cupps, C.Q. (Energy Research and Development Administra- 
tion, Laramie, Wyo. (USA). Laramie Energy Research Center). 
Apr 1976. 22p. Dep. NTIS $3.50. 

Results of analyses of three cores from the Flat Rock Mesa 
area in the Hill Creek tar sand deposit in northeastern Utah are 
presented. Two major tar sand zones exist in the Flat Rock Mesa 
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area and have net thicknesses ranging from 55 to 81 ft. The 
overall tar sand section has good porosity, averaging 20.2 pct of 
bulk volume; fair permeability before and after oil extraction, 
averaging 150 and 325 md, respectively; and low average oil satu- 
ration, 29.7 pct of pore volume. Average gravity of the oil is 9.4° 
API. Average sulfur and nitrogen content are 0.45 and 0.73 weight 
pet, respectively. (auth) 


18673 (SAND—76-0259) Oil Shale Programs first 

report, January 1976—March 1976. Stevens, A.L. (ed.). (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Jun 1976. Contract AT(29- 
1)-789. 38p. Dep. NTIS $4.00. 

Diagnostics and rock mechanics support studies for the 
Laramie Energy Research Center (LERC) in situ oil shale program 
are reported under the following headings: general design of field 
experiments, design calculations, Rock Springs Site 6A; field ac- 
tivities; geologic data; environmental effects tests; and stress wave 
measurements. Advanced instrumentation studies for in situ oil 
shale processing include: oxygen sensor for in situ oil shale 
processing; particle size distribution — acoustic technique; and, 
particle size distribution — linear probe technique. In situ oil shale 
bed preparation studies include: specimen characterization and 
selection; fracture toughness of oil shale; and, observations of 
damage and fractures around in situ spherical and cylindrical ex- 
plosive charges. (JGB) 


WASTE RESEARCH AND MANAGEMENT 


18674 (PB—242858) Oil shale air pollution control. Final re- 
port. Hughes, E.E.; Buder, P.A.; Fojo, C.B.; Murray, R.G.; White, 
R.K. (Stanford Research Inst., Menlo Park, Calif. (USA)). May 
1975. Contract EPA-68-01-0483. 114p. NTIS $5.25. 

The air pollution potential of emissions of particulates, sul- 
fur dioxide, oxides of nitrogen, and hydrocarbons from the an- 
ticipated development of an oil shale industry is evaluated. The 
analysis is based primarily on the published description of a 
TOSCO II retorting process as planned for commercial use by the 
Colony Development Operation. The technology, processes, plans, 
projections, and environmental impacts of oil shale development 
are reviewed. The results of dispersion model calculations of con- 
centrations of pollutants in ambient air near oil shale plants em- 
ploying TOSCO II and in situ processes are presented. These cal- 
culations for the TOSCO II plant assume that best available con- 
trols are applied to the process planned by Colony. Requirements 
for additional control are estimated by comparing calculated am- 
bient air quality with standards. Options for supplying the addi- 
tional control indicated for particulates and sulfur dioxide are 
identified. (GRA) 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 18674 


18675 (PB—241942) Environmental considerations for oil 
shale ent. Final report, Jan—May 1974. Conkle, N.; Ell- 
zey, V.; Murthy, K. (Battelle Columbus Labs., Ohio (USA)). Oct 
1974. Contract EPA-68-02-1323. 133p. NTIS $5.75. 

An overview is provided of the anticipated oil shale indus- 
try, including the magnitude of the resources available and the 
likely technical environmental problems to be encountered. 
Specific technologies likely to be employed in the mining, oil ex- 
traction, and on-site upgrading processes are also identified. The 
status of development of these technologies and their potential 
economic, resource, and environmental impacts upon the oil shale 
= regions and the nation as a whole are also described. 
( ) 


FISSION FUELS 


REFER ALSO TO CITATION(S) 19438, 19490, 19617 


RESERVES 
REFER ALSO TO CITATION(S) 19501 


18676 (GJBX—1(76)) Uranium favorability of tertiary sedi- 
mentary rocks of the lower Spokane River Valley and of northern 
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Spokane County, Washington. Marjaniemi, D.K.; Robins, J.W. 
(Pitkin (Lucius), Inc., Grand Junction, Colo. (USA)). Aug 1975. 
Contract AT(05- 1)-912. 90p. Dep. NTIS $5.00. 

Tertiary sedimentary rocks in the lower Spokane River val- 
ley and in northerz Spokane County, northeastern Washington, 
were investigated to determine the favorability for potential urani- 
um resources. This project involved measurement and sampling of 
surface sections, collection of samples from isolated outcrops, 
chemical and mineralogical analyses of samples, and examination 
of available water well lithologic logs. An area of very high favora- 
bility is in the Spokane Indian Reservation along the lower 
Spokane River valley—an area which not only contains visible 
uranium minerals, but from which there has also been uranium 
production. Areas of medium favorability are the Harker Canyon 
area in the lower Spokane River valley and a portion of northern 
Spokane County. The Harker Canyon area is underlain by rocks 
which are stratigraphically and structurally similar to, and probably 
an extension of, the very highly favorable rocks in the Spokane In- 
dian Reservation. The Latah Formation in northern Spokane 
County is judged to have medium favorability based on the occur- 
rence of thick sandstones derived partially from a quartz mon- 
zonite provenance and which reportedly ——- organic material 
and voicanic derivatives. 


18677 (GJBX—2(76)) Uranium favorability of tertiary sedi- 
mentary rocks of the western Okanogan highlands and of the upper 
Columbia River valley, Washington. Marjaniemi, D.K.; Robins, 
J.W. (Pitkin (Lucius), Inc., Grand Junction, Colo. (USA)). Aug 
1975. Contract AT(05-1)-912. 415p. Dep. NTIS $11.00. 

Tertiary sedimentary rocks in the northern portions of the 
western Okanogan highlands and in the upper Columbia River val- 
ley were investigated during a regional study to determine the 
favorability for potential uranium resources of the Tertiary sedi- 
mentary rocks of northeastern Washington. This project involved 
measurement and sampling of surface sections, collection of sam- 
ples from isolated outcrops, and chemical and mineralogical 
analyses of samples. No portion of the project area of this report is 
rated of high or of medium favorability for potential uranium 
resources. Low favorability ratings are given to Oroville, Tonasket, 
and Pine Creek areas of the Okanogan River valley; to the 
Republic graben; and to the William Lakes, Colville, and Sheep 
Creek areas of the upper Columbia River valley. All these areas 
contain some fluvial, poorly sorted feldspathic or arkosic sand- 
stones and conglomerates. These rocks are characterized by very 
low permeability and a consistently high siliceous matrix suggesting 
very low initial permeability. There are no known uranium deposits 
in any of these areas, and low level uranium anomalies are rare. 


18678 (GJBX—9(76)) Raw data from orientation studies in 

rock areas of the southeastern United States. Price, V. 
(Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savan- 
nah River Lab.). Mar 1976. Contract AT(07-2)-1. 127p. 
(DPST—76-141-1). Dep. NTIS $6.00. 

Raw data are presented on orientation studies conducted in 
crystalline rock areas of the Southeast which were chosen because 
of published references to uranium mineralization. Preliminary 
data for four orientation study areas are included. These areas are 
Lamar County, Georgia; Oconee County, South Carolina; Brush 
Creek, North Carolina; and North Harper, North Carolina. Sample 
locality maps, tables of field data, and tables of analytical data are 
included for each study area. (JGB) 


18679 Mineral resources and the environment. Su 
report: reserves and resources of uranium in the United States. 
wm DC; National Academy of Sciences (1975). 245p. 
Estimates of uranium reserves and resources are sum- 
marizéd as assessed. These estimates are based on a reappraisal of 
existing available data from the Atomic Energy Commission, 
published reports on U resources, and a 2-day conference held in 
Albuquerque, New Mexico in December, 1974 (list of participants 
and papers presented included in the appendix to this report). The 
rate at which uranium can be supplied from these resources is con- 
sidered for the period 1975-2000, with particular emphasis on the 
period 1975-1990. The merits of commitment to the nuclear op- 
tion are not considered; however, information on which decisions 
on commitment must be based is included. Actions necessary to 
assure adequate supplies of uranium if U-fueled power is to play a 
significant role in the national energy economy are suggested. All 
estimates call for rates of uranium production significantly higher 
than the present rate. Certain conclusions and recommendations 
consistent with the estimates and findings of this report are set 
forth. (BLM) 
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REFER ALSO TO CITATION(S) 18676, 18677, 19501 


18680 (DPST—76-138-1) Savannah River Laboratory quar- 
terly report, January—March 1976. Hydrogeochemical and stream 
sediment reconnaissance: eastern United States. National Uranium 
Resource Evaluation program. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). 1976. Contract 
AT(07-2)-1. 68p. Dep. NTIS $4.50. 

Orientation studies continued in North and South Carolina, 
Georgia, and Pennsylvania, and were begun in Alabama. 
Procedures were implemented for handling neutron activation data 
and techniques developed for emission spectroscopic analysis of 
samples as cross-checks for the activation analysis. The data analy- 
sis and output are reviewed. (JSR) 


18681 (GJBX—13(76)) Report on airborne radioactivity sur- 
veys and the uranium in the Red River of Texas and 
Oklahoma . Blair, R.G.; Stehle, F.T.; Levich, R.A. (USAEC Grand 
a Office, Colo. Resource Div.). Nov 1973. 21p. Dep. NTIS 
50 

The U. S. Atomic Energy Commission conducted an air- 
borne radioactivity survey of the Red River region of Texas and 
Oklahoma beginning in December 1955 and ending in May 1956. 
All or parts of Archer, Clay, and Montague Counties in northern 
Texas and Carter, Cotton, Jefferson, and Stephens Counties in 
southern Oklahoma were surveyed. Particular attention was paid to 
those areas where exposures are found of red beds of the Permian 
Wichita Group. Field examinations were conducted of anomalies 
discovered by airborne reconnaissance as well as those reported by 
private individuals. Forty localities were examined, the majority in 
sandstones, siltstones, or conglomerates. Uranium and copper 
minerals were identified at several localities. Ferruginous staining, 
bleaching of the sandstone color, calcium carbonate cement, and 
carbonized plant remains are common to the deposits. 


18682 (GJO—103(76)) Uranium expioration expenditures in 
1975 and plans for 1976—77. (Energy Research and Development 
Administration, Grand Junction, Colo. (USA). Grand Junction Of- 
fice). Apr 1976. 12p. Dep. NTIS $3.50. 

A survey of actual and planned uranium exploration activi- 
ties was made as part of an overall program to evaluate future sup- 
plies of nuclear fuel. The survey covered: land acquired in 1975 
for exploration and cost of acquisition, 1975 surface drilling 
footage and cost, all other exploration expenditures in 1975, 
foreign participation in exploration activities in U.S., estimates of 
1976-77 exploration activities and costs, exploration for non-sand- 
stone deposits, exploration in non-established areas, and foreign 
uranium exploration expenditures by U.S. companies. This report 
presents a compilation of data from the replies of 86 active com- 
panies. These companies reported spending $122 million for urani- 
um exploration in 1975. (DLC) 


18683 (UCID—16911-75-3) Uranium hydrogeochemical sur- 
vey (NURE) quarterly report, July 1, 1975—September 30, 1975. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
1975. Contract W-7405-Eng-48. 15p. Dep. NTIS $3.50. 
The Lawrence Livermore Laboratory is responsible for the 
| survey of the seven westernmost contiguous 
states in the U resource evaluation program. During the first 
quarter the sampling of the Walker River Basin was completed. 
Four playa basins were selected for study and most of the sampling 
is completed. A number of sample handling and analytical methods 
were tested and accepted or rejected according to their validity for 
U verity. The data processing system is ready to accept data and 
produce reports. (JSR) 


18684 (UCID—16911-75-4) Uranium hydrogeochemical sur- 
vey (NURE) quarterly report, October 1, 1975—December 31, 
1975. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 1975. 14p. Dep. NTIS $3.50. 

The major accomplishment during this quarter was comple- 
tion of the preliminary plan for coverage of the entire seven 
Western states. The principal features of the plan include division 
into geologic provinces and adjustment of sample density within 
those provinces according to the geologic favorability for uranium 
occurrences and the hydrologic system. In each of the provinces 
the regional sampling will be preceeded by a pilot study to assure 
that the geochemical situation is understood. The sampling of the 
four pilot playa basins described in the last quarterly report has 
been completed. A total of 740 samples is being processed. The 
last of the bedrock samples has been collected from the Walker 
River Basin. A number of different analytical procedures have 
been tested and compared for sensitivity, reproducibility, and cost. 
Preliminary selections have been made. A number of different 


hyd 


1967 


sample | handling procedures have been analyzed 


to assure absence 
of cross: tion and sample stability during storage. 


18685 Natural gamma radiation borehole logging mag 
Dennis, C.L.; Givens, W.S.; Hickman, J.B. (to Mobil Oil Corp.). 
US Patent 3,940,610. 24 Feb 1976. Filed date 15 Feb 1974. 8p. 

A borehole logging system employs a gamma-ray detector 
for measuring the natural gamma radiation of the earth formations 
surrounding a borehole. Three energy band selectors, each em- 
ploying a discriminator and count rate meter, separate the output 
of the gamma-ray detector into potassium, uranium, and thorium 
energy band signals. A first operational amplifier determines the 
difference between the potassium energy band signal and those 
portions of the uranium and thorium energy band signals which 
represent the influence of uranium and thorium gamma radiation 
within the potassium energy band, this difference representing the 
correct potassium gamma radiation. A second operational amplifi- 
er determines the difference between the uranium energy band 
signal and that portion of the thorium energy band signal which 
represents the influence of the thorium gamma radiation within the 
uranium energy band, this difference representing the correct 
uranium gamma radiation. A third operational amplifier deter- 
mines the difference between the thorium energy band signal and 
that portion of the uranium energy band signal which represents 
the influence of the uranium gamma radiation within the thorium 
energy band, this difference representing the correct thorium 
gamma radiation. 


MINING 


REFER ALSO TO CITATION(S) 19501 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 18746 


18686 (HW—47639) Survey of the application for the 
fluidized-bed UNH denitration process at Hanford. McKee, R.W. 
(Hanford Works, Richland, Wash. (USA)). 8 Dec 1956. 18p. Dep. 
NTIS $3.50. 

The fluidized-bed denitration process developed by ANL of- 
fers a simple and low-cost method for converting UNH to UQOs. 
The major advantage for the fluid-bed process is its simplicity, 
whereas the advantages that the agitated-trough process offers are 
proven realiability, positive agitation, minimum gas handling facili- 
ties, and no requirement for particle size control. There appears to 
be no need at Hanford for additional UNH calcining capacity 
beyond the potential of the agitated-trough continuous calciners al- 
ready installed. Neither is there an adequate margin of savings 
available to justify replacement of existing facilities by the fluid- 
bed process. The high-cost pot calciners will be shut down by the 
new continuous units in any event. It is possible that excessive 
maintenance and/or operating costs might develop for the new 
continuous calciners; in which case, replacement should be recon- 
sidered. Although the fluid-bed process looks promising and addi- 
tional development work is needed, there is no justification for 
such a program at Hanford for the present. 


18687 (UCRL-Trans— 10770) Underground leaching of urani- 
um ores. Zefirov, A.P.; Nevskii, B.V.; Bakhurov, V.G.; Lutsenko, 
LK. Sep 1974. Translated from pp 377-388 of STI/PUB—262. 18p. 
Dep. NTIS $3.50. 

Large amounts of low-grade U ore, not worth processing by 
conventional methods, are to be found at many sites in mine pil- 
lars, walls, and backfilling. Many proven deposits are not being 
mined because the geological conditions are difficult or the U ore 
is of relatively low grade. Factors such as radioactive emission, 
radon emanation, and the formation of radioactive dust give rise to 
health hazards. When U ores are treated above ground, enormous 
quantities of solid and liquid radioactive waste and mining spoil ac- 
cumulate. The underground leaching of U is a fundamentally dif- 
ferent kind of process. It is based on the selective dissolving of U 
at the place where it occurs by a chemical reagent; all that reaches 
the ground surface is a solution containing U, and after extraction 
of the U by sorption the reagent is used again. The main difficult 
and dangerous operations associated with conventional methods 
(excavation; extraction and crushing of the ore; storage of wastes) 
are avoided. Before underground leaching the ore formation has to 
be fractured and large ore bodies broken down into blocks by 
shrinkage stopping. These operations are carried out by advanced 
machinery and require the presence underground of only a few 
workers. If the ore is in seams, the only mining operation is the 
drilling of boreholes. The chemical reagent is introduced under 


1968 ERDA ENERGY RESEARCH ABSTRACTS 


pressure through one set of boreholes, while the U bearing solution 
is pumped out from another set. The process is monitored with the 
help of control boreholes. After extraction of the U by sorption, 
the reagent is ready to be used again. Very few operations are in- 
volved and insignificant amounts of dissolved U escape into the 
surrounding rock formations. Experience has shown that un- 
derground leaching reduces the final cost of the U metal, increases 
productivity, reduces capital expenditure, and radically improves 
working conditions. (auth) 


18688 Recovery of fluorine, uranium, and rare earth metal 
values from phosphoric acid by-product brine raffinate. Wamser, 
C.A.; Bruen, C.P. (to Allied Chemical Corp.). US Patent 
3 937, 783. 10 Feb 1976. Filed date 21 Feb 1974. 12p. 

A method for recovering substantially all of the fluorine and 
uranium values and at least 90 percent of the rare earth metal 
values from brine raffinate obtained as by-product in the produc- 
tion of phospkoric acid by the hydrochloric acid decomposition of 
tricalcium phosphate minerals is described. A basically reacting 
compound is added to the brine raffinate to effect a pH 9 or 
greater, whereby fluorine, uranium and rare earth metal values are 
simultaneously precipitated. These values may then be separately 
recovered from the precipitate by known processes. 


18689 Process for the production of uranium hexafluoride. Ek- 
strom, A.; McLaren, A.B. (to Australian Atomic Energy Commis- 
sion). US Patent 3,941,870. 2 Mar 1976. Priority date 2 Feb 1972, 
Australia. 12p. 

The production of UF, in which UF, is reacted with air or 
oxygen in the presence of a catalyst at 500° to 700°C is described. 
The solid by-product of this reaction is reduced with hydrogen in 
the presence of a catalyst at 400° to 600°C. Fresh UO, may also be 
reduced with hydrogen in the same reactor as UO,F,. The reduc- 
tion product or products are reacted with hydrogen fluoride at 
400° to 600°C, producing UF, which would be recycled for further 
reaction to produce UF,. 


ENRICHMENT 


18690 (ERDA— 1543) Expansion of U.S. uranium enrichment 
capacity. Final environmental statement. (Energy Research and 
Development Administration, Washington, D.C. (USA)). Apr 
1976. vp. Dep. NTIS $14.75. 


Reasonably foreseeable environmental, social, economic,. 


and technological costs and benefits of postulated expansion of U. 
S. enrichment capacity through the year 2000 and reasonably 
available alternatives to such expansion are described. Both the gas 
centrifuge and gaseous diffusion methods for the enrichment of 
uranium are considered in this impact assessment. (JGB) 


18691 (UCRL-Trans—1100!) Process and apparatus for 
separating isotopes such as **U. Levy, R.H.; Janes, G.S. Feb 1976. 
Translation of Belgian Patent 807,443. 27p. Dep. NTIS $4.00. 

A process and an apparatus to separate ionized particles of 
an isotope present in a plasma by using superenergetic electrons 
are described. (LK) 


CENTRIFUGATION 
REFER ALSO TO CITATION(S) 19383 


18692 (K-Trans—82) Vacuum system of the Almelo isotope 
separation plant in the Netherlands. Smid, J. Translated from Ned. 
Tidschr. Vacuumtech.; 13: 15-20(1975). 13p. Dep. NTIS $3.50. 
The vacuum system at Almelo is described. The inherent 
technical problems of the separation process are explained and the 
specifications are formulated. Some technical solutions which have 
been used to obtain the required high degree of vacuum integrity 
in the complex vacuum system are discussed. 


LASER EXCITATION 
REFER ALSO TO CITATION(S) 18803, 20279 


18693 (UCRL-Trans—11019) Process for separation of 
isotopes by selective excitation. Lyon, R.K. Feb 1976. Translation 
of Belgian Patent 821,323. 24p. Dep. NTIS $3.50. 

A process for the separation of *°U and ***U is described in 
which the U in the form of UF, is first excited by a very powerful 
infrared laser. The excited molecules are then irradiated by visible 
or ultraviolet light from a second laser. The molecules in the 
excited electronic state are then recovered by a known process. 
The two steps can be repeated in order to obtain the degree of 
separation desired. (JSR) 
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(UCRL-Trans—11021) Method and apparatus for ex- 
tracting ions from a partially ionized plasma, using a magnetic field 
gradient. Schmidt, G.; Halpern, G.M.; Thomas, W.R.I. Feb 1976. 
Translation of Belgian Patent 823,892. 20p. Dep. NTIS $3.50. 

A method and an apparatus for the extraction of ions, in 
particular ions resulting from the selective ionization of one 
isotope of uranium, from a plasma containing these ions is 
described. The ions are extracted by the action of a magnetic field 
gradient without any direct generation of magnetohydrodynamic 
forces. The uranium or another substance to be ionized can be in 
an atomic or molecular form and is photoionized by the radiant 
energy of a laser. (JSR) 


18695 Wide angle isotope separator. Kantrowitz, A. (to Jersey 
Nuclear-Avco Isotopes, Inc.). US Patent 3,940,615. 24 Feb 1976. 
Filed date 2 Feb 1973. 10p. 

A method and apparatus is described for particle separation. 
The method uses a wide angle radially expanding vapor of a parti- 
cle mixture. In particular, selective ionization of one isotope type 
in the particle mixture is produced in a multichamber separator 
and the ionized isotope type is accelerated out of the path of the 
vapor expansion for separate collection. 


18696 Method and apparatus for the separation of isotopes. 
Levy, R.H.; Janes, G.S. (to Jersey Nuclear Avco Isotopes, Inc.). 
US Patent 3,944,825. 16 Mar 1976. Filed date 2 Feb 1973. 12p. 

In a system for isotope enrichment, a method and apparatus 
are described for separating particles of one isotope type from an 
environment containing particles of plural isotope types by ionizing 
the particles of said one isotope type and imparting to the elec- 
trons released from the ionized particles an energy substantially in 
excess of the thermal or background energy of the environment 
whereby these super energetic electrons expand away from the en- 
vironment in the company of the corresponding ionized particles 
or trajectories substantially different from those of the remaining 
particles in the environment to permit separate collection of the 
particles of the one isotope type. 


FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 18707, 19120, 19204, 19257, 
20065, 20069, 20097, 20099, 20283, 20374 


18697 (DP-MS—75-109) SEM and XES in high beta-gamma 
radiation fields. Sturcken, E.F. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). 1975. Contract 
AT(07-2)-1. 10p. (CONF-760406—3). Dep. NTIS $3.50. 

From 9. annual scanning electron microscopy symposium; 
Toronto, Canada (6 Apr 1976). 

Techniques were developed for scanning electron microsco- 
py (SEM) and x-ray energy spectrometry (XES) of samples of ir- 
radiated nuclear fuel elements with radiation fields of 35 rad/ks 
(B,y) and 0.6 r/ks (y) at 1 dm. Under normal operating condi- 
tions, these radiation levels caused considerable deterioration of 
image quality and jammed the counting system of the XES. Good 
quality SEM images were obtained by placing a lead shield 
between the sample and the SEM detector and by using a very thin 
SEM detector that was less sensitive to the high-energy B radia- 
tion. Spectra with good peak-to-background ratios were obtained 
on the XES by employing a lead collimator that restricted the area 
of sample viewed by the XES detector. The techniques developed 
were used to make SEM and XES studies on aluminum-base 
dispersions of U;O, particles irradiated to a maximum of | x 10?! 
fissions/cm*. These studies revealed that irradiation caused the alu- 
minum in the matrix to diffuse completely through most of the 
U,;O, particles. The particles also appear to have a network of fine 
porosity, in addition to their as-fabricated porosity, that may have 
been caused by the diffusion of the aluminum. (auth) 


18698 (HEDL-SA—1034) Removal of chloride and fluoride 
impurities during fabrication of (Pu,U)O/sub 2-x/ fuel pellets. 
Chidester, K.M.; Densley, P.J. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). 1976. 16p. (CONF-751038—2). 
Dep. NTIS $3.50. 

From American Ceramic Society; Seattle, Washington, USA 
(29 Oct 1975). 

The pyrohydrolysis procedures developed for removal of F 
and Cl from PuO, powder and mixed oxide pellets are capable of 
reducing the halogen levels below 5 to 10 ppM, respectively, 
without adversely affecting the desired finished properties. Using 
moist argon—8 percent hydrogen atmosphere, halogens may be 
removed from as-received PuO, powder without reduction of the 
powders’ sinterability. A similar process may be used to reduce 
halogen levels in sintered mixed oxide pellets without breaking the 
pellets apart due to changes in stoichiometry. Using these 
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sp erg techniques, halogen levels in mixed oxide fuel pel- 
ts produced at HEDL have been controlled. (auth) 


18699 (IAEA—175, pp 31-40) One year of operation of the 
Belgonucleaire (Dessel) plutonium fuel fabrication plant. Leblanc, 
J.M. 1975. (In French). 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

Based on experience with plutonium since 1958, 
Belgonucleaire has successively launched a pilot plant and then a 
fuel fabrication plant for mixed uranium and plutonium oxides in 
1968 and 1973 respectively. After describing briefly the plants and 
the most important stages in the planning, construction and opera- 
tion of the Dessel plant, the principal problems which were met 
during the course of operation of the plant and their direct in- 
cidence on the capacity and quality of the production of fuel ele- 
ments are discusses. 


18700 (UCRL—77495) MO200: a model for evaluation 
safeguards through material accountability for a 200 tonne per year 
mixed-oxide fuel-rod fabrication plant. Sandborn, R.H. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 1976. Con- 
tract W-7405-Eng-48. 8p. (CONF-760703—3). Dep. NTIS $3.50. 

From Summer computer conference; Washington, District 
of Columbia, United States of America "USA® (12 Jun 1976). 

M0200, a computer simulation model, was used to in- 
vestigate the safeguarding of plutonium dioxide. The computer 
program operating the model was constructed so that replicate 
runs could provide data for statistical analysis of the distributions 
of the randomized variables. The plant model was divided into 
material balance areas associated with definable unit processes. In- 
dicators of plant operations studied were modified end-of-shift 
material balances, end-of-blend errors formed by closing material 
balances between blends, and cumulative sums of the differences 
between actual and expected performances. (auth) 


18701 Method for removing fluoride ions from UO, powders. 
Beutner, R.; Ploeger, F. (to RBG, Reaktorbr I te GmbH). 
US Patent 3,937,784. 10 Feb 1976. Priority date 1 Jun 1971, Ger- 
man, Federal Republic of (F.R. Germany). 4p. 

A fluorine containing heavy-metal oxide powder, particu- 
larly UO, powder, is subjected to a pyrohydrolysis treatment under 
the most complete exclusion of hydrogen. 


18702 Nuclear fuel and process of preparation thereof. Van 
Lierde, W.J. (to Studiecentrum Voor Kernenergie, S.C.K.). US 
Patent 3,940,312. 24 Feb 1976. Priority date 26 Jul 1971, Belgi- 
um. 4p. 

Vanadium carbide is present in the particles as supersatu- 
rated solid solution and the particles are coated with a thin porous 
layer of vanadium carbide. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 18701, 18738, 18750, 18757, 
18765, 18769, 19498, 19796, 20157 


18703 (CONF-760701—1) Decommissioning reprocessing 
plants. Brooksbank, R.E. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. 9p. Dep. NTIS $3.50. 

From International symposium on management of waste 
from the LWR fuel cycle; Denver, Colorado, United States of 
America *USA® (11 Jul 1976). 

Factors to be considered in decommissioning planning are 
plant status, plant decontamination level, plant designs, and per- 
sonnel protection. These factors are discussed briefly. (LK) 


18704 (DOCKET-50201—178) West Valley Reprocessing 
Plant. Safety analysis report, supplement 21. (Nuclear Fuel Ser- 
vices, Inc., Rockville, Md. (USA)). 9 Apr 1976. 753p. Dep. NTIS 
$18.75. 

Supplement No. 21 contains responses to USNRC questions 
on quality assurance contained in USNRC letter to NFS dated 
January 22, 1976, revised pages for the safety analysis report, and 
Appendix IX ‘’Quality Assurance Manual—West Valley Construc- 
tion Projects.’’ (LK) 


18705 (GA-A—13835) Solvent extraction in HTGR 
reprocessing. Interim development report. Reddick, G.W. (General 
Atomic Co., San Diego, Calif. (USA)). Feb 1976. Contract E(04- 
3)-167. 69p. Dep. NTIS $4.50. 


1969 


Acid-Thorex flowsheets using tributyl phosphate (TBP) to 
process feed which simulated that from HTGR fuels were tested in 
pulsed solvent extraction columns. Tests were performed to study 
the effects of solvent degradation and solids in the feed and decon- 
tamination performance using tracer Zr-95. Equipment recommen- 
dations for each process step are made. The Acid-Thorex process 
is expected to provide relatively trouble-free operation in commer- 
cial reprocessing of HTGR fuel. (auth) 


18706 (HW—27563) Precipitation of plutonium(IV) oxalate in 
Task I. Harmon, K.M. (Hanford Works, Richland, Wash. (USA)). 
Apr 1953. 12p. Dep. NTIS $3.50. 

Declassified 20 Apr 1976. 

Laboratory experience on the precipitation of Pu(IV) oxa- 
late is summarized. Filterable Pu(IV) oxalate with a cake density 
of 0.6 to 0.7 g Pu/cm* cake was precipitated from Redox PR solu- 
tions containing 10 to 200 g/l Pu and 2 to 6 M HNOs. Filtration 
ease increased with strike temperature from 35 to 60°C. Optimum 
conditions for pre-reduction of Pu(VI) to (IV), precipitation, 
digestion, filtration and washing were determined for 60 g/l Pu. 
Separation factors of 80, 40, 20, and 12 for Al, Cr, Fe, and U and 
decontamination factors of 1.2, 12, and 3 for Am, Ru, and Zr—Nb 
were obtained. 


18707 (HW—54805) Proposed fluid bed denitration unit for 
use with enriched uranium. Gerhart, J.M. (General Electric Co., 
Richland, Wash. (USA). Hanford Atomic Products Operation). 3 
Feb 1958. I1S5p. Dep. NTIS $3.50. 

Declassified May 1973. 

This document presents the process and describes the 
equipment to be used in the calcination of UNH to UO, using the 
fluid bed technique. The equipment described would have the 
capacity to process 2 tons U/day and would be critically safe for 
material up to an enrichment of 3 percent *U. It is proposed that 
the equipment be constructed and installed as a full-scale pilot 
plant in the 224-U Building. It is believed that a relatively short 
time will elapse from the installation of the pilot plant unit and the 
use of this unit as a dependable production unit. This belief is 
based on the fact that a great deal of work on fluid bed calcination 
has been done at other AEC sites (notably Argonne National 
Laboratories and Mallinckrodt Chemical Works) and that all the 
major development problems have been solved. The proposed fluid 
bed calcination unit will Lave sufficient capacity to process all the 
presently forecasted enriched uranium produced by HAPO piles 
until January 1960. By this time the operability and dependability 
of the unit will have been demonstrated and the unit will be ready 
for use in the power fuels program. (auth) 


18708 (ICP—1093) Scoping study of flowpath of simulated fis- 
sion products during secondary burning of crushed HTGR fuel in a 
quartz fluidized-bed burner. Rindfleisch, J.A.; Barnes, V.H. (Allied 
Chemical Corp., Idaho Falls, Idaho (USA). Idaho Chemical Pro- 
grams - Operations Office). Apr 1976. Contract E(10-1)-1375. 
30p. Dep. NTIS $4.00. 

The results of four experimental runs in which isotopic 
tracers were used to simulate fission products during fluidized bed 
secondary burning of HTGR fuel were studied. The experimental 
tests provided insight relative to the flow path of fission products 
during fluidized-bed burning of HTGR fuel. (auth) 


18709 (ORNL/MIT—221) Determination and correlation of 
mass transfer coefficients in a stirred cell. Herranz, J.; Bloxom, 
S.R.; Keeler, J.B.; Roth, S.R. (Massachusetts Inst. of Tech., Oak 
Ridge, Tenn. (USA). School of Chemical Engineering Practice). 
17 Dec 1975. 34p. Dep. NTIS $4.00. 

In the proposed Molten Salt Breeder Reactor flowsheet, a 
fraction of the rare earth fission products is removed from the fuel 
salt in mass transfer cells. To obtain design parameters for this ex- 
traction, the effect of cell size, blade diameter, phase volume, and 
agitation rate on the mass transfer for a high density ratio system 
(mercury/water) in nondispersing square cross section contactors 
was determined. Aqueous side mass transfer coefficients were mea- 
sured by polarography over a wide range of operating conditions. 
Correlations for the experimental mass transfer coefficients as 
functions of the operating parameters are presented. Several 
techniques for measuring mercury-side mass transfer coefficients 
were evaluated and a new one is recommended. (auth) 


18710 (ORNL/TM—5107) LMFBR fuel recycle program. 
Progress report for period January 1—June 30, 1975. Burch, 
W.D.; Feldman, M.J.; Unger, W.E. (Oak Ridge National Lab., 
Tenn. (USA)). Mar 1976. Contract W-7405-eng-26. 75p. AT. 

The LMFBR Fuel Recycle Program is aimed at providing 
the technology on which to base the design of commercial 
reprocessing facilities that will be required by the late 1990s. The 
process and equipment development phase should culminate in a 
hot pilot-plant process demonstration tentatively scheduled for the 
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period 1985-90. Feed for the hot pilot plant will be available from 
FFTF and CRBR. Task B, Fuel Receiving and Storage, is con- 
cerned with the conceptual design of a receiving and storage facili- 
ty for spent fuel discharged from the FFTF and the CRBR. Other 
tasks are concerned with mechanical processing, tritium removal 
and sodium deactivation, dissolution, off-gas treatment, etc. (DLC) 


18711 (PB—241674) Significant actinide activities in the LWR 
and LMFBR nuclear fuel cycles. Final report. Heeb, C.M.; Merrill, 
E.T. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
Oct 1974. Contracts EPA-68-01-0495; EPA-68-01-1138. 142p. 
NTIS $5.75. 

This study provides estimates of the time-dependent 
radioactivity characteristics of actinide isotopes in spent nuclear 
fuel, recovered plutonium and high-level waste material from the 
fuel reprocessing plant. The estimates are provided for Light 
Water Reactors (LWRs) operating on a UO, equilibrium fuel 
cycle, a first recycle of the plutonium produced and a second plu- 
tonium recycle. In addition to these three LWR nuclear fuel cycle 
computations, a fourth set is given which corresponds to a Liquid 
Metal Fast Breeder Reactor (LMFBR) cycle operating with mixed 
oxide fuel. Four time periods were considered for each of the 
above categories: (1) 100 years, (2) 1,000 years, (3) 10,000 years, 
(4) 100,000 years. In addition, log-log graphs for the time period 
= 1 year to | x 10 to the 8th power years were included. 
(GRA) 


18712 HTGR fuel refab equipment (15 Apr 1974) (Engineering 
Materials). (Oak Ridge National Lab., Tenn. (USA)). 
(CAPE— 2465). 

5 drawings. 

Drawings are given of equipment used in fuel recycling for 
HTGR type reactors. Included are details and assembly of a drum 
type singularizer, details of a singularized hopper, and details of a 
fritted plate container (prototype remote coater). (PMA) 


18713 3 BP stripper (14 Apr 1971) (Engineering Materials). 
(Atlantic Richfield Hanford Co., Richland, Wash. (USA)). 
(CAPE— 2447). 

1 drawing. 

Details of a stainless steel and titanium stripping column 
used in the Purex process are given. Drawing notes include design, 
fabrication, and testing data. (PMA) 


18714 Product condensers (31 Mar 1971) (Engineering Materi- 
als). (Atlantic Richfield Hanford Co., Richland, Wash. (USA)). 
(CAPE— 2445). 

1 drawing. 

Details are shown for two 304-L stainless steel product con- 
densers used in the Purex process. The drawing includes notes of 
design, fabrication, and test data. (PMA) 


18715 Tube bundle assembly (14 Jan 1966) (Engineering 
Materials). (Atlantic Richfield Hanford Co., Richland, Wash. 
(USA)). (CAPE— 2446). 

1 drawing. 

Details are shown of a titanium tube bundle assembly used 
in the Purex process for neptunium and plutonium product con- 
centration. The drawing includes notes on materials, fabrication, 
and process data. (PMA) 


18716 (RFP-Trans—191) Method for extracting plutonium 

from the end streams of a reprocessing plant for HTR fuel elements. 

Herz, D.; Kankura, R.; Werzel, U. (Kernforschungsanlage Juelich 

(F.R. Germany)). Jul 1975. Translation of JUL— 1212. 
4p. 

Purification of the process streams from Pu in a spent Th-U 
fuel reprocessing plant can be accomplished by column extraction 
chromatography using a breakthrough technique. The stationary 
phase consists of polytrifluoromonochloroethylene coated with 
trioctylamine, the mobile phase of 2 M HNO. After feed adjust- 
ment of the corresponding process stream to extraction conditions 
Pu is extracted into the stationary phase of the separation column. 
Because of the Th-Pu exchange delay in TOA the HETP is 
strongly dependent on the linear flow velocity according to HETP 
[cm] = 0.2 + 0.65 u, [cm/min]. Layout data are given for a 
separation unit with a throughput of 2 kg of heavy metal per day 
, — with the throughput of the JUPITER pilot plant in 

uelich. 


18717 Process for separately recovering uranium, transurani- 
um elements, and fission products of uranium from atomic reactor 
fuel. Balal, A.L.; Metscher, K.; Muehlig, B.; Reichmuih, C.; 
Schwarz, B.; Zimen, K.E. (to Hahn-Meitner-Institut fuer Kern- 
forschung Berlin GmbH). US Patent 3,932,225. 13 Jan 1976. Pri- 
ority date 3 Nov 1971, German, Federal Republic of (F.R. Ger- 
many). 14p. 
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mt reactor fuel elements are dissolved in dilute nitric 
acid. After addition of acetic acid as a complexing agent, the nitric 
acid is partly decomposed and the mixture subjected to electrolysis 
while a carrier liquid, which may be dilute acetic acid or a dilute 
mixture of acetic acid and nitric acid is caused to flow in the elec- 
tric field between the electrodes either against the direction of ion 
migration or transversely thereto. The ions of uranium, plutonium, 
and other transuranium elements, and of fission products accumu- 
late in discrete portions of the electrolyte and are separately 
withdrawn as at least three fractions after one or more stages of 
electrolysis. (auth) 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 18783, 19491 


18718 (CONF-750733—, pp 192-214) Perspective on trans- 
porting nuclear materials. Wymer, R.G,. (Oak Ridge National 
Lab., TN). 1975. 

From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

An evaluation is made of the material flow to be expected 
up to the year 2000 to and from the various steps in the nuclear 
cycle. These include the reactors, reprocessing plants, enrichment 
plants, U mills, U conversion plants, and fuel fabrication plants. A 
somewhat more-detailed discussion is given of the safety engineer- 
ing that goes into the design of containers and packages and the 
selection of the mode of transportation. The relationship of 
shipping to siting and transportation accidents is considered 
briefly. (JSR) 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 19209, 19492, 19548 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 18744, 18791, 19465, 19466, 
19467, 19491, 19541, 19796, 20996 


18719 (ANCR— 1255, pp 88-95) Design of a monitor for large 
boxes con low level transuranic wastes. Randolph, P.D.; 
Nieschmidt, E.B. Feb 1976. 

In Nuclear Technology Division annual progress report for 
period ending June 30, 1975. 


18720 (BNWL— 1959) Risk-based fault tree method 
for identification, preliminary evaluation, and screening of potential 
accidental release sequences in nuclear fuel cycle operations. Smith, 
T.H.; Pelto, P.J.; Stevens, D.L.; Seybold, G.D.; Purcell, W.L.; Kim- 
mel, L.V. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Jan 1976. Contract AT(4-1)-1830. vp. Dep. NTIS $4.00. 

A method is described for identification, preliminary evalua- 
tion, and screening of potential accident sequences leading to un- 
controlled release of radioactive materials. Included is a procedure 
for estimating the risk sum of all identified sequences. In addition, 
portions of the procedures have been developed for detailed analy- 
sis of the dominant (highest risk) sequences so screened. This 
method was developed for the ERDA-sponsored risk analysis of 
systems for managing high-level waste, part of the Waste Fixation 
Program (WFP). The method begins with certain preliminary 
analyses. The facility and operation are described and analysis 
bounds are established. A type of fault tree construction, the 
"'to/throughx approach, was chosen for the WFP waste manage- 
ment system. The to/through fault tree approach offers advantages 
over others in several respects. The analysis is considered more 
complete because the system is treated as a whole. The screening 
process was successfully demonstrated on a conceptual waste 
management system for the Waste Fixation Program. Fault trees 
were constructed and evaluated for processing, handling, transport- 
ing, and storing high-level waste. Trees of up to 14,000,000 release 
sequences (BICS-Boolean-indicated cut sets) were screened and 
the top few hundred or thousand sequences preliminarily ranked. 
An estimate of the total risk represented in the fault tree was also 
obtained. (auth) 


18721 (BNWL—1978) Nuclear Waste Management and 
T —December 


ransportation quarteriy progress report, October 
1975. Platt, A.M. (comp.). (Battelle Pacific Northwest Labs., 
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Richland, Wash. (USA)). Mar 1976. Contract E(45-1)-1830. 67p. 
Dep. NTIS $4.50. 

Research is reported on advanced methods for waste 
management and disposal, decontamination and densification of 
chop-leach cladding residues, pyrolysis-incineration of combustible 
alpha wastes, tritium separation and fixation, disposition of retired 
contaminated facilities at Hanford, transportation safety studies, 
safety and economics of special trains, and high-level waste 
shipping cask models. (DLC) 


18722 (BNWL-SA—5737) Alternatives for managing post 
LWR reactor nuclear wastes. Platt, A.M. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 1976. 3lp. (CONF- 
760310—6). Dep. NTIS $4.00. 

From IAEA symposium on the management of radioactive 
waste; Vienna, Austria (22 Mar 1976). 

The two extremes in the LWR fuel cycle are discarding the 
spent fuel and recycling the U and Pu to the maximum extent 
possible. The waste volumes from the two alternatives are com- 
pared. A preliminary evaluation is made of the technology availa- 
ble for handling wastes from each step of the fuel cycle. The 
wastes considered are fuel materials, high—level wastes, other 
liquids, combustible and non-combustible solids, and 
non—high—level wastes. Evaluation of processing gaseous wastes 
indicates that technology is available for capture of Kr and I,, but 
further development is needed for T,. Technology for interim 
storage and geological isolation is considered adequate. An outline 
is given of the steps in the selection of a final storage site. (JSR) 


18723 (CONF-750733—, pp 134-161) Radioactive wastes: 
sources, treatment, and disposal. Wymer, R.G.; Blomeke, J.O. (Oak 
Ridge National Lab., TN). 1975. 

From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

Sources, treatment, and disposal of radioactive wastes are 
analyzed in an attempt to place a consideration of the problem of 
permanent disposal at the level of established or easily attainable 
technology. In addition to citing the natural radioactivity present in 
the biosphere, the radioactive waste generated at each phase of the 
fuel cycle (mills, fabrication plants, reactors, reprocessing plants) 
is evaluated. The three treatment processes discussed are prelimi- 
Mary storage to permit decay of the short-lived radioisotopes, 
solidification of aqueous wastes, and partitioning the long-lived a 
emitters for separate and long-term storage. Dispersion of radioac- 
tive gases to the atmosphere is already being done, and storage in 
geologically stable structures such as salt mines is under active 
study. The transmutation of high-level wastes appears feasible in 
principle, but exceedingly difficult to develop. (JSR) 


18724 (ERDA—76-43(Vol.1)) Alternatives for managing 
wastes from reactors and post-fission operations in the LWR fuel 
cycle. Volume 1. Summary: alternatives for the back of the LWR 
fuel cycle types and properties of LWR fuel cycle wastes projections 
of waste quantities; selected glossary. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). May 1976. Contract E(45-1)- 
1830. 161p. Dep. NTIS $7.50. 

Volume I of the five-volume report contains executive and 
technical summaries of the entire report, background information 
of the LWR fuel cycle alternatives, descriptions of waste types, 
and projections of waste quantities. Overview characterizations of 
alternative LWR fuel cycle modes are also included. (JGB) 


18725 (ERDA—76-43(Vol.5)) Alternatives for managing 
wastes from reactors and post- operations in the LWR fuel 
cycle. Volume 5. A ices. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). May 1976. Contract E(45-1)-1830. vp. 
Dep. NTIS $9.25. 

Volume V of the five-volume report consists of appendices, 
which provide supplementary information, with emphasis on 
characteristics of geologic formations that might be used for final 
storage or disposal. Appendix titles are: selected glossary; conver- 
sion factors; geologic isolation, including, (a) site selection factors 
for repositories of wastes in geologic media, (b) rock 
types—geologic occurrence, (c) glossary of geohydrologic terms, 
and (d) 217 references; the ocean floor; and, government regula- 
tions pertaining to the management of radioactive materials. (JGB) 


18726 (ERDA—92(Vol.2), pp 825-829) Monsanto/Mound 
Laboratoty tritium effluent control systems. Mershad, E.A. (Mound 
Lab., Miamisburg, OH). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

Multigram quantities of tritium are routinely handled at 
Mound Laboratory ‘in inert atmosphere gloveboxes for processing 
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and recovery, and in various production, research, development 
and analytical systems; some of which are enclosed in high-velocity 
fume hoods. Effluents from these functions, as well as from pass- 
boxes, vacuum pumps, and maintenance operations, must be 
processed to remove tritium, tritium oxide, and tritiated pump oil 
vapors before the effluent gases are released to the environment. 
Mound Laboratory has designed and constructed practical and ef- 
ficient systems that provide for this very important containment 
and tritium effluent control capability. These systems coupled with 
other design and procedural changes have resulted in a significant 
decrease in tritium contamination to personnel and tritium release 
to the environment. (auth) 


18727 (ERDA—92(Vol.2), pp 915-938) Monsanto Mound 
La tritium waste control technology development program. 
Bixel, J.C.; Kershner, C.J.; Rhinehammer, T.B. (Mound Lab., 
Miamisburg, OH). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

Over the past four years, implementation of tritium waste 
control programs has resulted in a 30-fold reduction in the gaseous 
tritium effluents from Mound Laboratory. However, to reduce triti- 
um waste levels to the ‘’as low as practicable’’ guideline poses 
problems that are beyond ready solution with state-of-the-art triti- 
um control technology. To meet this advanced technology need, a 
tritium waste control technology program was initiated. Although 
the initial thrust of the work under this program was oriented 
toward development of gaseous effluent treatment systems, its 
natural evolution has been toward the liquid waste problem. It is 
thought that, of all the possible approaches to disposal of tritiated 
liquid wastes, recovery offers the greatest advantages. End 
products of the recovery processes would be water detritiated to a 
level below the Radioactivity Concentration Guide (RCG) or 
detritiated to a level that would permit safe recycle in a closed 
loop operation and enriched tritium. The detritiated water effluent 
could be either recycled in a closed loop operation such as in a 
fuel reprocessing plant or safely released to the biosphere, and the 
recovered tritium could be recycled for use in fusion reactor stu- 
dies or other applications. (auth) 


18728 (LA—6264-PR) Transuranic solid waste management 
research programs. Progress report, January—June 1975. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Mar 1976. Contract W- 
7405-eng-36. 26p. Dep. NTIS $4.00. 

Tests continued to evaluate less costly fiber drums as al- 
ternate storage containers for low-level wastes. Tests completed to 
date indicated that the factory-applied fire retardants were not 
satisfactory; however, investigations of more promising coatings 
have been undertaken. The fiber drums were more satisfactory in 
other aspects. Expanded laboratory and field radiolysis experi- 
ments were performed. These were accompanied by investigations 
of H, diffusion through common waste packaging materials and 
through Los Alamos soil. Radiolysis studies were also initiated on 
wastes typical of Mound Laboratory. All results to date show that 
while H, is being slowly generated, the quantities are not excessive 
and should diffuse rapidly away. Construction of the TDF facility 
began and was 14 percent complete at the end of this reporting 
period. The incinerator was received, installed and checked out, 
and is operational. Additional specifications were developed and 
equipment procurement continued. Progress is reported on 
development of a system for evaluating radioactively contaminated 
solid waste burial sites. Source term data are summarized for some 
Los Alamos areas along with waste composition and configuration 
considerations. Physical and biotic transport pathways are 
discussed and development of modeling methods for projecting the 
environmental fate of transuranic materials is detailed. 


18729 (TID—27058) Management of commercial radioactive 
nuclear wastes: a status (Energy Resources Council, 
Washington, D.C. (USA)). 10 May 1976. 1Sp. Dep. NTIS $3.50. 

Types of radioactive wastes that will be produced by 
nuclear power generation are described. Technology and ex- 
perience for their management are discussed. Government agency 
responsibilities are outlined. Requirements for the implementation 
of the waste management program are set forth and the timetable 
for the major events listed, including actions by ERDA, NRC, and 
EPA. (DLC) 


18730 Long range management of transuranium-contaminated 
solid wastes at ico River. Albenesius, E.L.; Reinig, W.C. (Du 
Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). pp 124-132 of In Proceedings of the seminar on the 
management of plutonium-contaminated solid-wastes. Marcoule, 
October 14-16, 1974. Seminar organised by the OECD Nuclear 
Energy Agency in collaboration with the Commissariat a |'Energie 
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Atomique, France. Paris, France; Organization for Economic Co- 
Operation and Development (1975). 

From Seminar on the management of plutonium-con- 
taminated solid wastes; Marcoule, France (14 Oct 1974). 

The Savannah River Plant, an 80,000 hectares USAEC 
production site in the southeastern United States, has generated 
solid wastes contaminated with 60,000Ci of transuranium nuclides, 
chiefly Pu, ***Pu, and **Cm. These wastes, along with 300,000Ci 
of transuranium wastes from other AEC sites, are stored in an 80 
hectare area on the plant site. This report discusses a comprehen- 
sive planning program to retrieve and convert the wastes to non- 
combustible and nondispersive forms in preparation for centuries- 
long storage in an engineered repository. 


18731 Determination of plutonium content in solid waste 
drums. E of the plutonium fuel fabrication facility. Arnal, 
T.; Ganivet, M. (CEA Centre d'Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-les-Durance (France). Dept. de Developpement des 
Elements Combustibles). pp 145-154 of In Proceedings of the 
seminar on the management of plutonium-contaminated solid 
wastes. Marcoule, October 14-16, 1974. Seminar organised by the 
OECD Nuclear Energy Agency in collaboration with the Commis- 
sariat a l’Energie Atomique, France. Paris, France; Organization 
for Economic Co-Operation and Development (1975). (In French) 

From Seminar on the management of plutonium-con- 
taminated solid wastes; Marcoule, France (14 Oct 1974). 

The problem raised by the increasing production of solid 
wastes which must be stored or reprocessed is presented. The anal- 
ysis of 1001 drums is difficult because of the different isotopic 
compositions of Pu and of the types of matrix. The results of mea- 
surements by gamma spectroscopy (Nal crystal) are compared 
with those obtained by chemical analysis of lixiviation solutions of 
the same wastes. A new device is described combining a Ge-Li 
gamma spectrometer and a neutron detector. A large improvement 
in accuracy and sensitivity for fissile materials at low concentra- 
tions is expected. 


18732 Plutonium contaminated solid waste programs at the Los 
Alamos Scientific Laboratory. Johson, L.J.; Jordan, H.S. (Los 
Alamos Scientific Lab., N.Mex. (USA)). pp 193-206 of In 
Proceedings of the seminar on the management of plutonium-con- 
taminated solid wastes. Marcoule, October 14-16, 1974. Seminar 
organised by the OECD Nuclear Energy Agency in collaboration 
with the Commissariat a I’Energie Atomique, France. Paris, 
France, Organization for Economic Co-Operation and Develop- 
ment (1975). 

From Seminar on the management of plutonium-con- 
taminated solid wastes; Marcoule, France (14 Oct 1974). 

Development of handling and storage criteria for plutonium 
contaminated solid waste materials is discussed. Data from corro- 
sion and radiolytic attack studies are reviewed. Instrumentation 
systems developed for solid waste management applications at the 
10nCi Pu/g waste material level is described and their sensitivity 
and operational limitations reviewed. Current programs for the en- 
vironmental risk analysis of past waste disposal areas and for 
development of technology for the volume reduction and chemical 
stabilization of transuranic contaminated solid waste is outlined. 


WASTE PROCESSING 


REFER ALSO TO CITATION(S) 18716, 18721, 18726, 18775, 
19295 


18733 (AECC—1-A) Fluid bed dryer. (Aerojet Energy Con- 
version Co., Sacramento, Calif. (USA)). 21 Feb 1975. 266p. 
Aerojet Energy Conversion Co., Sacramento, CA. 

This report describes the design and operation of the 
Aerojet Energy Conversion Company (AECC) Fluid Bed Dryer 
System which converts radioactive liquid wastes to an anhydrous, 
free-flowing salt suitable for packaging and offsite shipment when 
combined with a suitable binder. In addition to design information 
for the system, the report includes data obtained from operation of 
a full-scale 20 gph prototype fluid bed dryer system. The principal 
findings in the report are that (1) the fluid bed dryer is capable of 
safely processing liquid radioactive wastes generated by BWRs and 
PWRs, (2) the solid waste product is homogeneous and contains 
no free liquids, (3) the overall fluid bed dryer system (including 
the exhaust gas filter assembly) has a decontamination factor (DF) 
of 4 x 10® to 1 x 10’ for particulate material and of 3 x 10* for 
iodine, (4) the expected annual release of radioactive materials in 
gaseous releases from the fluid bed dryer system is 0.02 Ci/yr and 
0.003 Ci/yr for BWR and PWR reactors, respectively, and (5) the 
annual releases of radioactive materials from the fluid bed dryer 
system are below those allowed by Federal regulations. 
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18734 (ARH-CD— 231) Engineering study: disposition of ter- 
minal liquors for interim storage. Metz, W.P.; Ogren, W.E. 
(Atlantic Richfield Hanford Co., Richland, Wash. (USA)). Feb 
1975. Contract E(45-1)-2130. 39p. Dep. NTIS $4.00. 

Eight alternative processes were chosen as being technologi- 
cally feasible within the time frame dictated by budgeting 
procedures and terminal liquor availability. Solidified waste 
products acceptable for single-shell tank storage were assumed to 
be placed in available single-shell tanks. Double-shell tanks were 
used only for the more mobile terminal liquors or semi-solid mush 
products. The mush, chemical neutralization, and clay in-tank 
processes offer potential savings of tens of millions of dollars over 
double-shell tank storage of terminal liquors. In order to achieve 
this cost savings, the process development and demonstration must 
be completed prior to the beginning of double-shell tank construc- 
tion (Dec. 1976) expected to be funded from a fiscal year 1977 
line item. Budgeting for these additional double-shell tanks must 
proceed since the processing options discussed here are not yet 
available and may not prove to be available at the required time. 
This study indicates the following topics for additional study: 
Process technology development to achieve interim storage of ter- 
minal liquor products receives the greatest emphasis as a means of 
reducing capital expenditures. Interim storage product criteria, 
waste inventory, and conversion to final form require definition to 
allow comparison of the alternatives for disposition of terminal 
liquors. The pseudotechnical nature of product acceptability 
criteria is important to the evaluation of the partial neutralization 
and aluminum removal alternatives. More accurate estimates of 
terminal liquor quantity and composition are required to give a 
sound technical basis for choosing the appropriate processing alter- 
native. Retrieval and reprocessing operations may affect the com- 
parisons presented by this study. (DLC) 


18735 (ARH-LD—119) Chemical stability of salt cake in the 
presence of organic materials. Beitel, G.A. (Atlantic Richfield Han- 
ford Co., Richland, Wash. (USA)). Apr 1976. Contract E(45-1)- 
2130. 47p. Dep. NTIS $4.00. 

High-level waste stored as salt cake is principally NaNOs. 
Some organic material is known to have been added to the waste 
tanks. It has been suggested that some of this organic material may 
have become nitrated and transformed to a detonable state. Argu- 
ments are presented to discount the presence of nitrated organics 
in the waste tanks. Nitrated organics generated accidentally usually 
explode at the time of formation. Detonation tests show that salt 
cake and ‘’worst-case’’ organic mixtures are not detonable. Or- 
ganic mixtures with salt cake are compared with black powder, a 
related exothermic reactant. Black-powder mixtures of widely 
varying composition can and do burn explosively; ignition tempera- 
tures are 300-450°C. However, black-powder-type mixes cannot be 
ignited by radiation and are shock-insensitive. Temperatures 
generated by radionuclide decay in the salt are below 175°C and 
would be incapable of igniting any of these mixtures. The expected 
effect of radiation on organics in the waste tanks is a slow 
dehydrogenation and depolymerization along with a slight increase 
in sensitivity to oxidation. The greatest explosion hazard, if any ex- 
ists, is a hydrogen—oxygen explosion from water radiolysis, but the 
hydrogen must first be generated and then trapped so that the con- 
centration of hydrogen can rise above 4 vol percent. This is im- 
possible in salt cake. Final confirmation of the safety against or- 
ganic-related explosive reactions in the salt cake will be based 
upon analytical determinations of organic concentrations. 12 ta- 
bles, 5 fig. (DLC) 


18736 (ARH-ST—129) Permeability, capillarity, and pore 
volume of synthetic Hanford Salt Cake. Strachan, D.M. (Atlantic 
Richfield Hanford Co., Richland, Wash. (USA)). Nov 1975. Con- 
tract E(45-1)-2130. 20p. Dep. NTIS $4.50. 

Using a Hassler cell the properties of permeability, capillari- 
ty, and pore volume of Hanford salt cake were predicted from a 
simulated salt cake. Accurate values of the permeability were ob- 
tained using a Hassler cell and dry N,(g) at low pressures. The 
permeability was found to be 2.0 darcies. The capillarity and pore 
volume were found to be 0.37 meters and 30 percent, respectively. 
(auth) 


18737 (BNWL-CC—759) Evaluation of variables in 
the cation exchange recovery of plutonium from 234-5 building 
sump water. Ryan, J.L. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). 29 Jul 1966. Contract AT(45-1)-1830. 
14p. Dep. NTIS $3.50. 

A previously reported cation exchange process for the 
recovery of Pu from sump water was studied in order to improve 
the procedure. The flowsheet calls for adjustment to 0.03M HNO,, 
the addition of NH,HSO, for Pu reduction, the addition of Al** to 
complex F~, followed by passage of the solution through a column 
of Dowex SOW, X-8 resin. Distribution coefficients were measured 
between the resin and synthetic sump solutions under a variety of 
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possible simulated flowsheet conditions. By far the highest distribu- 
tion coefficients were obtained with Pu(III) without the addition of 
Al. Results with Pu(IV) varied from borderline to unsatisfactory 
depending on conditions. It is concluded that the process will be 
satisfactory if the Al addition is eliminated. (JGB) 


18738 (BNWL-SA—5696) Chemical decontamination and melt 
densification. Dillon, R.L.; Griggs, B.; Kemper, R.S.; Nelson, R.G. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 1976. 
E(45-1)-1830. 17p. (CONF-760310—5). Dep. NTIS 

From IAEA symposium on the management of radioactive 
waste; Vienna, Austria (22 Mar 1976). 

Preliminary studies on the chemical decontamination and 
densification of Zircaloy, stainless steel, and Inconel undissolved 
residues remaining after dissolution of the UO,—PuO, spent fuel 
material from sheared fuel bundles are reported. The studies were 
made on cold or very small samples to demonstrate the feasibility 
of the processes developed before proceeding to hot cell demon- 
strations with kg level of the sources. A promising aqueous decon- 
tamination method for Zr alloy cladding was developed in which 
oxidized surfaces are conditioned with HF prior to leaching with 
ammonium oxalate, ammonium citrate, ammonium fluoride, and 
hydrogen peroxide. Feasibility of molten salt decontamination of 
oxidized Zircaloy was demonstrated. A low melting alloy of Zir- 
caloy, stainless steel, and Inconel was obtained in induction heated 
graphite crucibles. Segregated Zircaloy cladding sections were 
directly melted by the inductoslag process to yield a metal ingot 
suitable for storage. Both Zircaloy and Zircaloy—stainless 
steel—Inconel alloys proved to be highly satisfactory getters and 
sinks for recovered tritium. (JSR) 


18739 (COO—2510-5) Advanced waste forms research and 
development. Annual report. McCarthy, G.J. (Pennsylvania State 
Univ., University Park (USA). Materials Research Labs.). 11 Jun 
1975. Contract E(11-1)-2510. 45p. Dep. NTIS $4.00. 

Research and development activities on advanced 
(alternatives to glass) nuclear waste forms are reported. The 
emphasis is on two phases of the work to give essential 
background information on supercalcine development. The first is 
a report of the data obtained in the study of cesium aluminosilicate 
for Cs and Ru fixation. Research on the compatibility of the 


phases formed in the complex oxide system made up of waste and 
additive cations is reported. The phase stability in a number of 
proposed formulations was determined. (JSR) 


18740 (COO—2510-6) Advanced waste forms research and 
development. First quarterly report. McCarthy, G.J. (Pennsylvania 
State Univ., University Park (USA). Materials Research Labs.). 5 
Aug 1975. Contract E(11-1)-2510. 41p. Dep. NTIS $4.50. 

Activities during the last two months are described. A sig- 
nificant portion of time was spent reviewing the literature on the 
Cs,0-Al,O;-SiO, system, on the use of clays and zeolites for Cs-fix- 
ation of aqueous wastes, and on silicate-phosphate apatite struc- 
ture crystal chemistry. The results from the latest group of com- 
patibility studies (CS-runs) were used to modify the first demon- 
stration supercalcine formulation so that it is more in line with the 
actual crystalline phase formation. Supercalcine formuation 75-2 is 
described. 


18741 (DP— 1403) Interim solidification of SRP waste with sil- 
ica, bentonite, or phosphoric acid. Thompson, G.H. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). Mar 1976. Contract AT(07-2)-1. 12p. Dep. NTIS $3.50. 
One option for interim waste management at the Savannah 
River Plant is in-tank solidification of the liquid waste solutions. 
This would reduce the mobility of these highly radioactive solu- 
tions until techniques for their long-term immobilization and 
storage are developed and implemented. Interim treatments must 
permit eventual retrieval of waste and subsequent incorporation 
into a high-integrity form. This study demonstrated the solidifica- 
tion of simulated alkaline waste solutions by reaction with silica, 
bentonite, and phosphoric acid. Alkaline waste can be solidified by 
reaction with silica gel, silica flour, or sodium silicate solution. 
Solidified products containing waste salt can be retrieved by slurry- 
ing with water. Alkaline supernate (solution in equilibrium with al- 
kaline sludge in SRP waste tanks) can be solidified by reaction 
with bentonite to form cancrinite powder. The solidified waste can 
be retrieved by slurrying with water. Alkaline supernate can be 
solidified by partial evaporation and reaction with phosphoric acid. 
Water is incorporated into hydrated complexes of trisodium 
phosphate. The product is soluble, but actual plant waste would 
not solidify completely because of decay heat. Reaction of simu- 
lated alkaline waste solutions with silica gel, silica flour, or 
bentonite increases the volume by a factor of approximately 6 over 
that of evaporated waste; reaction with phosphoric acid results in a 
volume 1.5 times that of evaporated waste. At present, the best 
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method for in-tank solidification is by evaporation, a method that 
contributes no additional solids to the waste and does not com- 
promise any waste management options. 


18742 (ERDA—76-43(Vol.2)) Alternatives for ryt 
wastes from reactors and post-fission operations in the LWR fue 
cycle. Volume 2. Alternatives for waste treatment. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). May 1976. Contract 
E(45-1)-1830. vp. Dep. NTIS $12.75. 

Volume Il of the five-volume report is devoted to the 
description of alternatives for waste treatment. The discussion is 
presented under the following section titles: fuel reprocessing 
modifications; high-level liquid waste solidification; treatment and 
immobilization of chop-leach fuel bundle residues; treatment of 
noncombustible solid wastes; treatment of combustible wastes; 
treatment of non-high-level liquid wastes; recovery of transuranics 
from non-high-level wastes; immobilization of miscellaneous non- 
high-level wastes; volatile radioisotope recovery and off-gas treat- 
ment; immobilization of volatile radioisotopes; retired facilities 
(decontamination and decommissioning); and, modification and 
use of selected fuel reprocessing wastes. (JGB) 


18743 (ERDA—92(Vol.2), pp 810-824) Chemical coagulation 
of radioactive wastes at high pH. Koenst, J.W.; Blane, D-E. 
(Mound Lab., Miamisburg, OH). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

The waste treatment facility at Mound Laboratory was 
recently modified for the treatment of plutonium-bearing wastes. 
Prior to July 1, 1975, the facility had been run at pH 8.8; however, 
since the plant was modified it has been run at pH 11.3 with dif- 
ferent chemical dosages. The improvement in effluent quality using 
the higher pH process (pH 11.3) has been dramatic. Prior to the 
changeover, the system effluent activity levels ranged from 2-3 
dis/min/ml (9-14 x 10~* wCi/l) specific **Pu; after the changeover 
effluent activity levels ranged from 0.3—0.5 dis/min/ml (1.4—2.3 x 
10-* wCi/l) specific **Pu. Total activity discharged (on a monthly 
basis) has been cut by more than a factor of 2, because of the 
changeover to the high pH process. Effluent levels are about as 
low as can be obtained in this type of waste treatment process. 
(auth) 


18744 (ERDA—92(Vol.2), pp 747-772) Modernization of 
radioactive liquid waste facilities at Oak Ridge National Laboratory. 
Robinson, R.A. (Oak Ridge National Lab., TN). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

Construction of a new low level (Process) waste treatment 
plant is nearing completion and the plant is expected to be in 
operation by the end of the calendar year. This plant, which will 
utilize a scavenging precipitation — ion exchange process is ex- 
pected to reduce the trace levels of radioactivity in process waste 
to nearly undetectable levels. Work is currently underway on a 
$10.5 million project to modernize the intermediate level waste 
(ILW) collection, processing, and storage facilities at the Labora- 
tory. The facilities, which include collection and transfer pipelines, 
underground storage tanks, and a waste evaporator, are all 
designed to provide two distinct lines of defense against leakage to 
the environment and to be resistant to catastrophic natural events 
such as flood, earthquake, and tornado. Depending on the results 
of studies now in progress, a project currently planned for FY-78 
will provide either a new hydrofracture disposal facility for ILW or 
an alternative waste solidification and interim storage facility. 
(auth) 


18745 (ERDA—92(Vol.2), pp 773-796) Water recycle plans 
at the Rocky Flats Plant. Plock, C.E.; Hausburg, D.E.; Horrell, 
D.R. (Rockwell International, Golden, CO). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

The Rocky Flats Plant is continuing with plans and pilot stu- 
dies toward the goals of zero discharge of aqueous wastes and 
complete water recycle. The paper presents the Rocky Flats plans 
for zero discharge and complete water recycle. It also describes 
the pilot plant operations and presents some of the data that have 
been acquired from those operations. (auth) 


18746 (ERDA—92(Vol.2), pp 830-853) Biological denitrifica- 
tion of high nitrate waste solutions. Napier, J.M.; Clark, F.E.; 
Strohecker, J.W. (Oak Ridge Y-12 Plant, TN). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 
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In Proceedings of the third environmental protection con- 
ference. 

Biological denitrification of solutions of nitrate salts and 
weak solutions of nitric acid used in the purification of uranium at 
the Oak Ridge Y-12 Plant is briefly discussed. Advantages of this 
system over others are mentioned. Techniques and accumulated 
experience are covered. (JWP) 


18747 (ERDA—92(Vol.2), pp 889-905) LASL transuranic 
treatment - Borduin, L.C.; Draper, W.E.; 
Warner, C.L.; Koenig, R.A.; Keenan, T.K. (Los Alamos Scientific 
Lab., NM). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

The LASL Transuranic Treatment Development Facility 
was established to test candidate production-level solid waste 
reduction processes at 100-200 Ibs/hr throughput. The first process 
selected for development and evaluation is controlled air incinera- 
tion in a dual-chamber device. Under-fire air is used in the lower 
(ignition) chamber to initiate incineration under starved air condi- 
tions. Supplementary air is introduced in the upper chamber to 
complete combustion of the volatile products and entrained solids 
produced in the lower chamber. Natural gas fired burners provide 
the heat for both ignition and combustion. This device has been 
tested with a variety of synthetic (i.e., non-radioactive) wastes typ- 
ical of those expected from a plutonium processing area. Future 
modifications and plans will also be described. (auth) 


18748 (LA-UR—76-995) Removal of radioactive contaminants 
from aqueous laboratory wastes by chemical treatment. Drago, J.A.; 
Buchholz, J.R. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. 3lp. (CONF-760523—1). Dep. 
NTIS $4.00 

From 31. annual purdue industrial waste conference; West 
Lafayette, Indiana, United States of America *USA® (5 May 1976). 

The following conclusions can be drawn from the studies re- 
ported. The presence of suspended matter (i.e., clay) in the spiked 
tapwater solution improved the plutonium removals; however, the 
addition of clinoptilolite to the plant raw feed did not provide any 
noticeable improvement for plutonium removal. The addition of 
powdered clinoptilolite to the regular treatment in the plant signifi- 
cantly improved the removal of '*’Cs, but had little effect on plu- 
tonium or Sr removal. Magnesium sulfate-lime-TSP (trisodium 
phosphate) treatment in the plant performed adequately, but not 
as well as the regular ferric sulfate-lime-TSP treatment. However, 
magnesium appears to be an adequate alternate during occasions 
of non-typical influents. A large portion of the plutonium is as- 
sociated with the suspended solids matter in the waste. Autoradio- 
graphs indicate that the plutonium is generally evenly distributed, 
with some occasional hot spots. 


18749 (ORNL/TM—5171) Evaluation of options relative to the 
fixation and disposal of '‘C-contaminated CO, as CaCO. Croff, 
A.G. (Oak Ridge National Lab., Tenn. (USA)). Apr 1976. Con- 
tract W-7405-eng-26. 62p. Dep. NTIS $4.50. 

A paper study was conducted to determine the best method 
for fixing the '*C-contaminated CO, resulting from an HTGR fuel 
block burner as CaCO;, and to determine the best methods for 
disposing of the CaCO, thus produced. The fixation method 
selected was the direct reaction of a Ca(OH), slurry with the CO,. 
The least expensive disposal options which are likely to be ac- 
ceptable appear to be the shallow-land burial of either drummed 
CaCO, solid (total cost = $18.47/kg heavy metal) or drummed 
CaCO, concreted with cement (total cost = $43.33/kg heavy 
metal). Neither placing the CO, fixation process before the Kr 
removal process nor separating the bulk of the graphite fuel block 
from the fuel particles is attractive on both technical and 
economic grounds. However, reduction of the HTGR fuel nitrogen 
content appears to be a more attractive method of reducing the 
“C release rate. 


18750 (DP-TR—1) Removal of organic wastes containing 
tributy! phosphate. Drobnik, S. [nd]. Translation of KFK—888. 3p. 
Dep. NTIS $3.50. 

TBP in dodecane and kerosene is one of the waste solutions 
from the reprocessing of spent nuclear fuels by the Purex process. 
The following methods were investigated for removing the organic 
solvents: adsorption on suitable solids, extraction, reaction with 
neutral salts, and saponification with acids or alkalis. Results 
showed that the best method of TBP removal is saponification with 
alkali hydroxides, either with dibutyl phosphate or with ortho- 
phosphate. (LK) 


18751 LSA and HSA incinerator flow sheets (5 Sep 
1975) (Engineering Materials). (Dow Chemical U.S.A., Golden, 
Colo. Rocky Flats Div.). (CAPE—2437). 
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7 drawings. 

Flow sheets are given for low and high source activity in- 
cinerator operations at the Rocky Flats plutonium processing 
Pan Drawings include details of the incinerators, scrubbers, and 

uid feed systems. (PMA) 


18752 Specifications for a, vacuum drum filter, and cal- 
ciner (4 Mar 1969) (Engineering Materials). (Atlantic Richfield 
Hanford Co., Richland, Wash. (USA)). (CAPE—2464). 

2 drawings. 

Drawings are given for process equipment for plutonium 
fuel recovery. A buffered plutonium nitrate solution is fed into a 
vessel, and oxalic acid is added. The precipitate of plutonium oxa- 
late formed is led out of vessel via an overflow pipe, air sparged, 
and taken to a vacuum drum filter. There, the plutonium oxalate is 
filtered, removed with doctor knife, and led to calciner. The su- 
pernate goes to concentration and a plutonium recovery operation. 


18753 De-entrainer assembly and details, etc. (9 Jun 1969) 
(Engineering Materials). (Atlantic Richfield Hanford Co., Richland, 
Wash. (USA)). (CAPE—2081(Rev.1)). 

5 drawings. 

As part of an in-tank solidification system, this equipment 
was used to remove particulates, in this case, mostly entrained 
liquids. Mass quantities of hot air, introduced through a sparger 
into a waste tank, caused liquid entrainment into the vent line. 
Because of the radioactivity contained, the entrained liquids 
needed to be removed (by the de-entrainer) before the condensate 
could be cribbed. 


18754 Waste treatment flow sheets (11 Sep 1973) 
(Engineering Materials). (Dow Chemical U.S.A., Golden, Colo. 
Rocky Flats Div.). (CAPE—2436). 

21 drawings 

Waste treatment process flow sheets are given for the 
Rocky Flats plutonium processing plant. Drawings include the 
aqueous treatment system, collection lines, receiving tanks, nitric 
acid facilities, basic waste facilities, precipitation and clarification 
operations, filter systems, sludge dryer and scrubber, evaporation 
facilities, spray dryer, product water storage tank, chemical 
systems, and vent header. (PMA) 


18755 (ERDA-tr—142) Annual report, 1973. Krause, H.; Ru- 
dolph, G. (comps.). (Kernforschungszentrum Karlsruhe (F.R. Ger- 
many)). [nd]. Translation of KFK—2126. 109p. Dep. NTIS $5.50. 

Research is reported on fixation of radioactive waste 
(RAW) in bitumen, in glass, and through Thermite reaction; 
decontamination of waste water, hydrocarbons, sodium, molten 
salts, and reactor loops; Pu transport in soil; ultimate storage of 
RAW; and waste storage and transport at Karlsruhe. Laboratory, 
project, decontamination, and operation group activities are re- 
ported. (DLC) 


18756 (INEL-TR—4) Volatility of ruthenium during fission 
product vitrification operations. Part one. Distillation of nitric solu- 
tions calcination of concentrates. Ortins de Bettencourt, A.; Jouan, 
A. (CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France)). Jan 1969. Translation of CEA-R—3663(1). 52p. Dep. 
NTIS $4.50. 

During the vitrification of solutions of fission products, a 
large percentage of the Ru initially present in the form of nitrates 
of nitr ruth , volatilizes by oxidation to the peroxide which 
in turn decomposes to RuO,. Purpose of this study was to study 
the volatility of ruthenium during vitrification operations. Effects 
of temperature, chemical composition of the ruthenium introduced 
into solution, the passage of a gas through the solution, nitric acid 
concentration, and nitrate concentration during the distillation of 
nitric solutions were studied. Effects of temperature, the type of 
percolation gas and its rate of flow, and of the addition of rutheni- 
um dioxide and iron oxide during calcination were studied. 28 fig. 
(auth) 


18757 (DP-TR—3) Treatment of waste solutions con- 
taining tributyl phosphate. Drobnik, S. 1971. Translation of 
KFK— 1500. 4p. Dep. NTIS $3.50. 

The two processes developed in the laboratory for treating 
waste solutions containing TBP, namely TBP separation with 
phosphoric acid and saponification were tested on a semi-industrial 
scale. A waste solution from the first phase of the Karlsruhe 
reprocessing plant was used. 


18758 Acid digestion process for treatment of combustible 
wastes. Cooley, C.R.; Lerch, R.E. (Westinghouse Hanford Co., 
Richland, Wash. (USA)). pp 172-185 of In Proceedings of the 
seminar on the management of plutoni ted solid 
wastes. Marcoule, October 14-16, 1974. Seminar organised by the 
OECD Nuclear Energy Agency in collaboration with the Commis- 
sariat a l’Energie Atomique, France. Paris, France; Organization 
for Economic Co-Operation and Development (1975). 
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From Seminar on the management of races 
taminated solid wastes; Marcoule, France (14 Oct 1974). 

Acid digestion is a process being developed at the Hanford 
Engineering Development Laborato (HEDL) in Richland, 
Washington, to reduce the volume of alpha-contaminated com- 
bustible waste by converting it into a non-combustible residue. 
Typical waste materials such as _ polyvinylchloride (PVC), 
polyethylene, paper and other cellulose materials, ion exchange 
resin, all types of rubber, etc., are digested in hot (230 deg C-270 
deg C) concentrated sulfuric acid containing nitric acid oxidant to 
form inert residues having less than 4% of their original volume. 
The process is currently being tested in a non-radioactive Acid 
Digestion Test Unit (ADTU) using all glass equipment. Engineer- 
ing tests to date have shown acid digestion to be a potentially at- 
tractive method for treating combustible waste materials. 


18759 Reduction of the volume and activity of alpha con- 
taminated solid wastes by c ic crushing and leaching. Ganivet, 
M.; Cousinou, G. (CEA Centre d'Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-les-Durance (France). Dept. de Developpement des 
Elements Combustibles). pp 186-192 of In Proceedings of the 
seminar on the management of plutonium-contaminated solid 
wastes. Marcoule, October 14-16, 1974. Seminar organised by the 
OECD Nuclear Energy Agency in collaboration with the Commis- 
sariat a l’Energie Atomique, France. Paris, France; Organization 
for Economic Co-Operation and Development (1975). (In French) 

From Seminar on the management of plutonium-con- 
taminated solid wastes; Marcoule, France (14 Oct 1974). 

A new method is proposed for the processing of Pu-con- 
taminated solid wastes (volume reduction and elimination of most 
of the @ activity). The method described consists of cryogenic 
crushing at -70 deg C followed by lixiviation by appropriate re- 
agents: citric acid to transform into a complex the ionic form of Pu 
and a detergent to eliminate plutonium oxide powder. The wastes 
are dried and compacted that leads to an important volume reduc- 
tion. The detergent solution is recycled after powder separation; 
the plutonium extracted from wastes and the detergent solution 
can be recuperated. 


18760 Marcoule incinerator for highly a-contaminated wastes. 
tion. Soulier, H. (CEA Centre de Marcoule, 30 - Bagnols- 
sur-Ceze (France)). pp 163-171 of In Proceedings of the seminar 
on the management of plutoni tami d solid Mar- 
coule, October 14-16, 1974. Seminar organised by the OECD 
Nuclear Energy Agency in collaboration with the Commissariat a 
l'Energie Atomique, France. Paris, France; Organization for 
Economic Co-Operation and Development (1975). (In French) 

From Seminar on the management of plutonium-con- 
taminated solid wastes; Marcoule, France (14 Oct 1974). 

The operating conditions are described. Precisions are given 
concerning the incinerated waste composition and the principal 
difficulties encountered. A procedure for the recovery of fissile 
materials from the ashes is described. The results obtained during 


two years of operation with active feed allow to assess the techni-— 
cal and economical advantages of this type of process, in reducing’ 


the volume of wastes and in recovering eventually fissile material, 
using a unit of adequate capacity. 


18761 (AD-A—014404) Laboratory studies on the 

of radioiodine and iodine compounds on activated carbon. Schwarz- 
bach, R. 31 Jul 1975. Edited translation of Staatliche Zentrale fuer 
Strahlenschutz, Berlin. Report (East Germany) SZS—142, p20-28, 
1972. 1S5p. NTIS $3.25. 

Activated carbons produced in the German Democratic 
Republic were tested with regard to their capability to adsorb 
radioiodine and radioactive methyl iodide. The physico-chemical 
properties of the available types of activated carbon are sum- 
marized. Activated carbons with most favorable properties were 
selected, considering different parameters. An attempt was made 
to improve the adsorptive properties of the selected carbons by 
preparing them with Cu(NO ;),, AgNO, or KI. Furthermore, the in- 
fluence of water vapor, temperature and carbon dioxide on the ef- 
fectiveness of the carbon was tested. Methods and results of the 
tests are presented. (GRA) 


18762 (AD-A—014405) Removal of radioactive aerosols and 
gases from exhaust air. Ullman, W.; Schumann, F.; Schwarzbach, 
R. 7 Aug 1975. Edited translation of Staatliche Zentrale fuer 
Strahlenschutz, Berlin. Report (East Germany), SZS—142, p1-14, 
1972. 22p. NTIS $3.25. 

The National Center for Radiation Protection of the GDR 
(East Germany) is the national scientific center and control organ 
for all radiation problems coming from the peaceful use of nuclear 
energy, as well as questions of safety and is thus responsible for 
completion and protection, radiation therapy, nuclear environmen- 
tal protection, nuclear-plant safety including research in the medi- 
= and scientific-technological area necessary for it. 
( ) 
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18763 Apparatus and process for handling dangerous fluent 
material. Stock, A.J.; Christofer, D.E.; Brinza, J.E. (to Stock 
Equipment Co.). US Patent 3,940,628. 24 Feb 1976. Filed date 25 
Oct 1973. 24p. 

Systems, apparatus and methods are disclosed for disposing 
of radioactive waste materials by placing them into a container 
such as a steel drum, together with cement or other solidifying 
agent and water or other suitable liquid in amounts sufficient to 
provide eventually a solidified mixture of predetermined amounts 
of cement or other solidifying agent and radioactive material, clos- 
ing the drum, agitating the mixture in the drum for mixing the con- 
tents, and then storing the drum for at least a period of time suffi- 
cient to permit partial decay of radioactive materials or to await 
available time for shipment. Also disclosed are remotely controlled 
apparatus for handling both empty and filled drums, for placing 
the drums in and removing drums from enclosed drumming equip- 
ment where they have been filled and agitated, for accurately plac- 
ing the drums containing radioactive material in storage, and for 
removing the drums from storage and loading them on a vehicle 
for transportation. All of these operations are done by remote con- 
trol with a high degree of safety to the operators and maintenance 
personnel from radiation and freedom of the ambient from radia- 
tion pollution. 


18764 Waste vitrification at Battelle Northwest. Chapman, 
C.C.; Blair, H.T.; Bonner, W.F. (Battelle Pacific Northwest Labs., 
Richland, WA). Chem. Eng. Prog.; 72: No. 3, 58-60(Mar 1976). 

The exploration of methods for vitrification of high level 
wastes at Battelle Northwest Laboratories at Richland, Washington 
is reported. Three vitrification systems are described: the in-can 
melting technique, the metallic melter, and the joule heated 
ceramic melter. The in-can melting system is considered promising 
on the basis of its reliability and simplicity; but the joule heated 
ceramic melter showed a potential for processing liquid wastes 
directly without prior calcination. (DDA) 


18765 Long-term management of high level wastes. Kearney, 
M.S.; Walton, R.D. Jr. (US Energy Research and Development 
Administration, Washington, DC). Chem. Eng. Prog.; 72: No. 3, 
61-62(Mar 1976). 

As of Jan. 1976, some 75 million gal of high-level wastes 
were reported to be held in storage by ERDA. The options for 
treatments and long-range storage of radioactive wastes as studied 
at Hanford, Savannah River, and the Idaho National Engineering 
Laboratory were discussed. Typical compositions of the radioactive 
wastes at the three reprocessing sites were tabulated. (DDA) 


18766 Method of removing iodine and compounds thereof from 
gaseous effluents. Keener, R.L.; Kittle, P.A. (to Rohm and Haas 
Co.). US Patent 3,943,229. 9 Mar 1976. Filed date 30 Nov 1973. 


6p. 

Anion exchange resins including an acrylic backbone 
formed by the suspension polymerization of a mixture of an acrylic 
and a crosslinking monomer are useful in the removal of iodine 
and iodine compounds from gaseous effluents. Removal of radioac- 
tive iodine contaminants, particularly alkyl iodine compounds or 
hydrogen iodine, under extreme conditions, namely temperatures 
up to 180°C and humidities up to 100 percent, from effluents 
resulting from a major nuclear accident could probably be ad- 
sorbed by these resins described herein. (BLM) 


18767 Radioactive krypton gas separation. Martin, J.R. (to 
Union Carbide Corp.). US Patent 3,944,646. 16 Mar 1976. Filed 
date 11 May 1972. 28p. 

Radioactive krypton is separated from a gas mixture com- 
prising nitrogen and traces of carbon dioxide and radioactive kryp- 
ton by selective adsorption and then cryogenic distillation of the 
prepurified gas against nitrogen liquid to produce krypton bottoms 
concentrate liquid, using the nitrogen gas from the distillation for 
two step purging of the adsorbent. 16 Claims, 8 Drawing Figures. 


18768 Activation of water soluble amines by halogens for 
trapping methyl radioactive iodine from air streams. Deitz, V.R.; 
Blachly, C.H. US Patent Application B 570,925. 23 Mar 1976. 
Filed date 22 Apr 1975. 4p. 

Gas adsorbent charcoals impregnated with an aqueous solu- 
tion of the reaction product of a tertiary amine and elemental 
iodine or bromine are better than 99 percent efficient in trapping 
methyl iodine''. The chemical addition of iodine or bromine to 
the tertiary amine molecule increases the efficiency of the im- 
pregnated charcoal as a trapping agent, and in conjunction with 
the high flash point of the tertiary amine raises the ignition tem- 
perature of the impregnated charcoal. | claim, | drawing figure. 


18769 Process for treating waste gas in reprocessing of used 
nuclear fuel. Kamiya, K.; Yusa, H.; Nakajima, F.; Takeuchi, M. (to 
Hitachi, Ltd.). US Patent Application B 428,386. 23 Mar 1976. 
Priority date 27 Dec 1972, Japan. 10p. 


1976 


A process is described for the separation of “Kr from waste 
gas generated in the reprocessing of used nuclear fuel. Explosive 
gaseous substances, such as H, and NO/sub x/, materials capable 
of forming explosive gaseous substances, such as O,, and con- 
densable substances, such as CO,, H,O, and NHs, are removed first 
from the waste gases. Then the waste gases are subjected to 
cryogenic distillation for removal and separation of “Kr. The O, 
and NO/sub x/ can be completely removed from the waste gases 
by catalytic hydrogen reduction. 13 Claims, 5 Drawing Figures. 
(BLM) 


18770 Process and arrangement for vaporizing of liquids. 
Rajakovics, G.; Gabernig, H.; Klein, G.P. (to Vereinigte Edelstahl- 
werke AG). US Patent Application B 328,065. 30 Mar 1976. Pri- 
ority date 2 Feb 1972, Austria. 4p. 

A process and installation for vaporizing liquids, particularly 
radioactive liquids, are described. A two-step flash vaporization is 
carried out. The vapor exiting from a first vaporizing stage is con- 
densed by means of liquid taken from a second vaporizing stage, 
the latter liquid being injected into a condenser into which the 
vapor steam from the first vaporizing stage is being conducted. 
The mixture thus formed is conducted into the second vaporizing 
stage. 4 Claims, | Drawing Figure. 


18771 Putting evaporators to work: wiped film evaporator for 
high level wastes. Dierks, R.D.; Bonner, W.F. (Pacific Northwest 
Labs., Richland, WA). Chem. Eng. Prog.; 72: No. 4, 61-62(Apr 
1976). 

Available from AIChE Publications Dept., New York $6.00. 

At Battelle, Pacific Northwest Laboratories, a pilot scale, 

film evaporator was tested for concentrating high level 
liquid wastes from Purex-type nuclear fuel recovery processes. The 
concentrates produced up to 60 wt-percent total solids; and the 
simplicity of operation and design of the evaporator gave promise 
for low maintenance and high reliability. (DDA) 


18772 Putting evaporators to work: concentration of aqueous 
radioactive waste. Goddlett, C.B. (E.I. du Pont de Nemours, Aiken, 
SC). Chem. Eng. Prog.; 72: No. 4, 63-64(Apr 1976). 
P Available from AIChE Publications, Dept., New York 
6.00. 
Wiped film evaporators were evaluated at USERDA Savan- 
nah River Plant for volume reduction of radioactive liquid wastes. 
The operation and performance of the evaporators were discussed. 
An advantage of the evaporators is that they are small enough to 
be mounted in or over waste tanks, thus eliminating the need for 
waste concentrate transfer systems. (DDA) 


18773 Putting evaporators to work: vacuum evapora- 
tor—crystallizer handles radioactive waste. Petrie, J.C.; Donovan, 
R.L; Van der Cook, R.E.; Christensen, W.R. (Atlantic Richfield 
Hanford Co., Hanford, WA). Chem. Eng. Prog.; 72: No. 4, 65- 
71(Apr 1976). 

The evaporator-crystallizer at the Atlantic Richfield Han- 
ford Co.'s nuclear facility was described; and its performance 
record and the solution of its mechanical difficulties were 
discussed. Average values for compositions of feed, slurry, and 
condensates were tabulated with the principal radionuclides in the 
wastes being *Sr and "Cs. A computer model was developed and 
the future processing plans were discussed. (DDA) 
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REFER ALSO TO CITATION(S) 18726, 18734, 18735, 18744, 
18749, 18755, 18763, 18765, 20012 


18774 (ARH-CD—382) Development plan for terminal liquor 
disposition alternatives. Ogren, W.E. (Atlantic Richfield Hanford 
Co., Richland, Wash. (USA)). 15 Aug 1975. Contract E(45-1)- 
2130. 20p. Dep. NTIS $3.50. 

Interim storage of terminal liquors in double-shell tanks is 
the only disposition process currently demonstrated and is ex- 
pected to require 10 double-shell tanks. Other processes are being 
developed to provide alternatives for interim disposition of ter- 
minal liquor which may require the construction of fewer double- 
shell tanks. A preliminary selection of processes for further 
development will be made in December 1975 based upon compati- 
bility with interim storage criteria, operability, suitability for 
retrieval and final disposition, and capital funding requirements. 
Development of the selected processes will then proceed from 
laboratory to pilot plant to full-scale testing with actual waste at or 
near plant scale. This process demonstration effort is considered 
necessary to fully evaluate the impact of a processing method on 
the number of double-shell tanks required for terminal liquor 
disposition. Final selection of the disposition method in December 
1976 will be based upon the same considerations as the prelimina- 
ry selection, but will include the results of process demonstrations. 
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18775 (ARH-ST—132B) Atlantic Richfield Hanford Company 
quarterly report, technology development for long-term manage- 
ment of Hanford high-level waste, October 1975 through December 
1975. Kounts, J.S. (ed.). (Atlantic Richfield Hanford Co., 
Richland, Wash. (USA)). Mar 1976. Contract E(45-1)-2130. 54p. 
Dep. NTIS $5.50. 

This document is the sixth quarterly report. The specific 
topics discussed are grouped into the subject areas of: Storage 
System Integrity and Engineered Improvements; Waste Retrieval; 
Waste Immobilization and Storage; and Contaminated Equipment 
Volume Reduction. (DLC) 


18776 (BNWL— 1981) Hanford wells. McGhan, V.L.; Myers, 
D.A.; Damschen, D.W. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Mar 1976. Contract E(45-1)-1830. vp. 
Dep. NTIS $5.00. 

The Hanford Reservation contains about 2100 wells con- 
structed from pre-Hanford Works to the present. As of Jan. 1976, 
about 1800 wells still exist, 850 of which were drilled to the 
groundwater table; 700 still contain water. This report provides the 
most complete documentation of these wells and supersedes all 
previous compilations, including BNWL-1739. (DLC) 


18777 (BNWL-B—475) Computer-based structural investiga- 
tion of the SY-103 waste storage tank which contains an out-of- 
tolerance bottom bump. Anderson, W.E.; England, R.L.; Friley, 
J.R.; Vagins, M. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Mar 1976. Contract E(45-1)-1830. 142p. Dep. 
NTIS $6.00. 

For Atlantic Richfield Hanford Co., Richland, WA. 

A computer-based structural analysis was performed on the 
inner tank of SY-103 in the 241-SY tank farm on the Hanford 
reservation. The objectives of this study were to determine the 
general stress condition of the inner tank for selected water-fill, 
hydrotest heights, and, to investigate the magnitude of local 
stresses in the vicinity of an out-of-tolerance ‘’bump’’ on the bot- 
tom of the inner tank under a loading equivalent to the anticipated 
waste storage condition. Results show that the stresses induced in 
flat-bottomed tank, due to hydrotest water-fill are quite low until 
fill heights in excess of 45 feet are encountered. Filling beyond this 
level, circumferential membrane compressive stresses in the upper 
knuckle become great enough to cause concern about the possi- 
bility of buckling. If the upper knuckle portion of the tank is effec- 
tively supported by the reinforced concrete roof when fill heights 
of approximately 43 feet are exceeded, the calculated stresses 
would not develop. Investigation of the measured bottom bump in 
SY-103 indicates that total flattening will not quite occur under 
the anticipated operating conditions. Results show that there will 
be no localized yielding of the tank inner surface when it is filled 
to normal height with terminal waste slurry at Sp.Gr. = 2.0. The 
most severe tensile stress condition at the inner surface was slightly 
less than yield at expected service temperature; it occurred along 
the bump perimeter where service-filled, pressure flattening of the 
prior bump curvature caused high flexural stresses. 


18778 (BNWL-SA—5534) Thermal and radiation effects on 
borosilicate waste glasses. Mendel, J.E.; Ross, W.A.; Roberts, F.P.; 
Turcotte, R.P.; Katayama, Y.B.; Westsik, J.H. Jr. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 1976. 4I1p. (CONF- 
760310—3). Dep. NTIS $4.00. 

From IAEA symposium on the management of radioactive 
waste; Vienna, Austria (22 Mar 1976). 

Results of experimental studies on the thermal and radiation 
effects on a high ZnO borosilicate glass are reported. The thermal 
studies were made on non-radioactive glass compositions. Devitrifi- 
cation, chemical segregation, leachability, porosity, and density 
were determined for several layers of glass samples stored at tem- 
peratures from 300 to 900°C for periods from a day to 5 years. In 
the devitrified glass the major crystalline phases are Zn,SiO, and 
SrMoO,. The silicate crystals cause extensive cracking at the 
higher temperatures. An increase in leachability was observed for 
samples stored between 500 and 800°C. At storage temperatures 
below 900°C no settling was observed after two months storage. 
Radiation studies were made on a Cm-doped glass with approxi- 
mately the same composition as that used in the thermal studies. A 
detailed study of the buildup and release behavior of stored energy 
in solidified wastes indicated that large temperature excursions 
resulting from the release of stored energy are not possible. The 
release rates of He were calculated for two geometries and glass 
containing trapped gas only and for glass in which the temperature 
was raised to 300°. The ieachability was not greatly affected by a 
doses up to 8 x 10"? a/g. (JSR) 


18779 (CONF-741070—, pp 4.1-4.38) High-level radioactive 
waste mai ent. Schneider, K a i R.C. (Battelle Pacific 


nagem: 
Northwest Labs., Richland, WA). 1 
From Frontiers of power oui’ conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 
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In Proceedings: frontiers of power technology. 

High-level radioactive waste in the U.S. will be converted to 
an encapsulated solid and shipped to a Federal repository for 
retrievable storage for extended periods. Meanwhile the develop- 
ment of concepts for ultimate disposal of the waste which the 
Federal Government would manage is being actively pursued. A 
number of promising concepts have been proposed, for which 
there is high confidence that one or more will be suitable for long- 
term, ultimate disposal. Initial evaluations of technical (or theoreti- 
cal) feasibility for the various waste disposal concepts show that in 
the broad category, (i.e., geologic, seabed, ice sheet, extraterrestri- 
al, and transmutation) all meet the criteria for judging feasibility, 
though a few alternatives within these categories do not. Prelimina- 
Ty cost estimates show that, although many millions of dollars may 
be required, the cost for even the most exotic concepts is small 
relative to the total cost of electric power generation. For example, 
the cost estimates for terrestrial disposal concepts are less than | 
percent of the total generating costs. The cost for actinide trans- 
mutation is estimated at around | percent of generation costs, 
while actinide element disposal in space is less than 5 percent of 
generating costs. Thus neither technical feasibility nor cost seems 
to be a no-go factor in selecting a waste management system. The 
seabed, ice sheet, and space disposal concepts face international 
policy constraints. The information being developed currently in 
safety, environmental concern, and public response will be impor- 
tant factors in determining which concepts appear most promising 
for further development. (auth) 


18780 (DP—1400) Impact test for solid waste forms. Wallace, 
R.M.; Kelley, J.A. (Du Pont de Nemours (E.I.) and Co., Aiken, 
S.C. (USA). Savannah River Lab.). Mar 1976. Contract AT(07-2)- 
1. 16p. Dep. NTIS $4.50. 

Samples of concretes and glasses being considered for incor- 
poration of radioactive waste sludge were subjected to impact tests 
to determine the relationship between the energy of the impact 
and the resulting increase in surface area of the damaged sample. 
Test results indicate that the increased surface area per unit of 
energy input for glass waste forms is less by a factor of about three 
than that for concretes containing 40 wt percent simulated sludge 
(average values of 9.6 cm*/Joule and 24.7 cm?/Joule for glass and 
concrete, respectively). (auth) 


18781 (DP—1411) Correlation of radionuclide leachabilities 
with microstructures of glasses containing Savannah River Plant 
waste. Kelley, J.A.; Rankin, W.N. (Du Pont de Nemours (E.1.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). May 1976. Con- 
tract AT(07-2)-1. ISp. Dep. NTIS $4.50. 

Leachabilities of cesium and strontium from the glass 
matrices were correlated with the microstructures of glasses con- 
taining waste sludge from two SRP waste tanks. All sludge com- 
ponents, except mercury which volatilized, were completely solu- 
ble in the melt, but small amounts of crystalline iron oxide 
precipitated during cooling. These precipitates were less leachable 
than the glass matrix. Even though the compositions of the two 
sludges that were tested were similar, glass containing one of the 
sludges devitrified during heating at 600°C; glass containing the 
other sludge did not devitrify. Leachability of the devitrified glass 
was as much as 100 times greater than that of nondevitrified glass, 
but still very low, less than 10~* g/(cm?)(day). 


18782 (EMRL— 1112) Radioactive waste management by buri- 
al in salt domes. Ledbetter, J.0.; Kaiser, W.R.; Ripperger, E.A. 
(Texas Univ., Austin (USA). Engineering Mechanics Research 
Lab.). 17 Jan 1975. Contract AT(40-1)-4639. 89p. Dep. NTIS 
$5.00. 

The following aspects of salt domes for radioactive waste 
disposal are discussed: geographic distribution of salt domes; tec- 
tonic stability; hydrologic integrity; ideal waste repository dome; 
residual stress and other structural problems; temperature rise; 
radiolysis of rock salt and brine inclusions; energy storage and 
release; activation products; retention times and release hazards; 
comparison of bedded versus dome salt; and solid versus liquid 
waste disposal. The principal questions pertain to the geologic sta- 
bility of the dome, and the possibility of dissolution. 


18783 (ERDA—76-43(Vol.3)) Alternatives for managing 
wastes from reactors and post-fission operations in the LWR fuel 
cycle. Volume 3. Aiternatives for interim storage and transporta- 
tion. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
May 1976. Contract E(45-1)-1830. vp. Dep. NTIS $9.00. 

Volume III of the five-volume report contains information 
on alternatives for interim storage and transportation. Section titles 
are: interim storage of spent fuel elements; interim storage of 
chop-leach fuel bundle residues; tank storage of high-level liquid 
waste; interim storage of solid non-high-level wastes; interim 
storage of solidified high-level waste; and, transportation alterna- 
tives. (JGB) 
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18784 (ERDA—76-43(Vol.4)) Alternatives for managing 
wastes from reactors and post-fission operations in the LWR fue 
cycle. Volume 4. Alternatives for waste isolation and disposal. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). May 
1976. Contract E(45-1)-1830. vp. Dep. NTIS $8.00. 

Volume IV of the five-volume report contains information 
on alternatives for final storage and disposal of radioactive wastes. 
Section titles include: basic concepts for geologic isolation; geolog- 
ic storage alternatives; geologic disposal alternatives; extraterrestri- 
al disposal; and, transmutation. (JGB) 


18785 (ERDA—92(Vol.2), pp 906-914) Nonradioactive solid 
waste handling at the Rocky Flats Plant. Ferris, L.P. Il. (Rockwell 
International, Golden, CO). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

A new design landfill has recently been placed in service at 
Rocky Flats. The paper describes the unique design of this landfill; 
techniques for capturing, monitoring and disposing of the leachate; 
methods to control solid waste placed in the landfill, and the 
system to prevent mixing of leachate with surface and subsurface 
runoff water. (auth) 


18786 (ORNL/TM—5221) Thermal analysis of a fuel cladding 
repository pilot plant in salt. Claiborne, H.C. (Oak Ridge National 
Lab., Tenn. (USA)). Apr 1976. Contract W-7405-eng-26. 28p. 
Dep. NTIS $4.00. 

Hulls remaining after chop-leach recovery of fuel from 
spent fuel elements are high level with respect to radiation but 
rather low level with respect to thermal power. Design criteria for 
a pilot plant for these wastes include retrievability and ready ac- 
cess to the rooms for several years, a condition that restricts the 
maximum floor temperature to less than 110°F, probably 100°F. 
Initial planning calls for waste canisters to be 15 ft long made from 
standard 12-in. steel pipe, with the hulls compacted to near 70% 
theoretical density. The canisters would be emplaced in 20-in.-dia 
holes in the salt floor of an excavated room. The empty space 
would be filled with sand to facilitate retrievability. It was assumed 
that the canisters were filled with PWR fuel hulls, which had a 
heat generation rate of 0.35 kW per canister when | year old. 
Two-dimensional thermal calculations for a unit cell were made to 
determine the effects of pitch, burial depth, waste age, and 
canister stacking on the max mine floor temperature. The waste 
must be aged about 7 years in order for the maximum floor tem- 
perature not to exceed 100°F when single canisters are buried 15 
ft deep in an array with a 4-ft square pitch. In the case of two 
canisters stacked vertically with a 5-ft sand-filled separation 
distance, at least a 4.5-ft pitch and an age of 10 years are required 
for a burial depth of 5 ft. For selected max floor temperatures, the 
required excavation of salt per waste canister (rooms plus canister 
holes) varies inversely with waste age, burial depth, and number of 
canisters. (DLC) 


18787 (SAND.—76-0224) Report to the Radioactive Waste 
Management Committee on the first international workshop on 
seabed disposal of high-level wastes, Woods Hole, Massachusetts, 
February 16—20, 1976. Anderson, D.R.; Hollister, C.D.; Talbert, 
D.M. (eds.). (Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 
1976. Contract AT(29-1)-789. 52p. Dep. NTIS $5.50. 

The basic conclusion of the workshop is that, while a very 
considerable amount of work must be done to assure safety and 
feasibility, no technical reasons are apparent at this moment that 
would preclude disposal of radioactive wastes underneath the 
seafloor. Subsidiary conclusions reached by subgroups dealing with 
undersea geology, biology, the water column, and disposal canister 
research are given. General conclusions reached by the workshop 
are detailed together with proposals for an international program 
furthering an undersea disposal scheme. (auth) 


18788 (ERDA-tr—131) Ultimate storage of radioactive wastes 
annual report, 1973. (Gesellschaft fuer Kernforschung m.b.H., 
Karlsruhe (F.R. Germany)). Dec 1974. Translation of KFK—2015. 
25p. Dep. NTIS $3.50. 

The present report is a cooperative effort by the Company 
for Radiation and Environmental Research, Munich, and the Com- 
pany for Nuclear Research, Karlsruhe, and provides a survey of 
work carried out during 1973 in the area of ultimate storage of 
radioactive wastes. Mining and construction works which were car- 
ried out in the Asse Salt Mine near Remlingen both underground 
as well as above the ground and which were used for repair, main- 
tenance and expansion of the operation consistent with its future 
tasks are reported. The storage of low-level wastes at the 750 m 
level and also the test-oriented storage of medium-level waste 
materials at the 490 m level were carried out within the reporting 
period. Shielded storage casks S7V developed by the GfK were 
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used for the first time in September for transporting 200 | iron- 
hooped drums filled with medium-level radioactive wastes to Asse, 
each shipment always containing seven drums. With two round- 
trips a week taking place between the Nuclear Research Center, 
Karlsruhe and the Asse II shaft installation, 14 drums were brought 
each week so that, by the end of the year, the quantity in storage 
amounted to a total of 233 drums. Further information is provided 
concerning the present status of research work in the fields of 
oromechanics, geology and hydrology as well as other findings. 
Further, storage techniques are discussed which are presently in 


the planning stage. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 18776, 19465, 19541, 21228 


pp 418-441) Environmental 

. Jallouk, P.A.; Kidd, G.J.; 
_— T.; Taylor, F.G. (Union Carbide Corp., Oak Ridge, TN). 
1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

Environmental effects of mechanical draft cooling tower 
operations associated with gaseous diffusion plants are discussed. 
Four studies at the Oak Ridge Gaseous Diffusion Plant towers 
which dissipate a heat load equivalent of 100 megawatts electrical 
are summarized. Total drift, air concentration, and deposition pat- 
terns are determined. Transfer of drift to the environment is stu- 
died. Measured field data is compared with a theoretical model for 
cooling tower drift. Chromium and zinc content of cooling tower 
drift and the associated environment including plants, soil, and air 
is determined. (JWP) 


18790 (ERDA—92(Vol.2), pp 511-526) Chromium recovery 
from sludges produced from chromate-inhabited cooling water. 
Deacon, L.E.; Holland, M.E.; Kaplan, R.I. (Goodyear Atomic 
Corp., Piketon, OH). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

The hexavalent chromium content in effluent from the 
recirculating cooling water system used at the Portsmouth Gaseous 
Diffusion Plant will be reduced to less than 0.05 ppM as required 
by federal and state law. Goodyear Atomic Corporation, operator 
of the Portsmouth Plant, has elected to use a red 
tion method for chromium removal. Sulfur dioxide gas will be used 
to reduce the oxidation state of the hexavalent chromium to the 
trivalent form, which will then be precipitated from the water by 
addition of a lime slurry. The resulting sludge from this process 
will be stored in lagoons; ultimate disposal methods have not yet 
been established. The work presented in this paper summarizes 
laboratory investigations of methods to reclaim chromium from the 
sludge. Among the methods tried were wet oxidation techniques 
using peroxide, persulfate, and permanganate salts as oxidants; and 
gaseous oxidation techniques using ozone, chlorine, and fluorine. 
However, the most successful and technically feasible approach 
discovered was calcination of the sludge with added soda ash at 
850—900°C for about 30 minutes in an open-air calciner. 
Recovery yields of up to 75 percent have been recorded. Calcina- 
tion converts the chromium to sodium chromate, which is water- 
leachable and, hence, can be returned to the cooling water system. 
Residue after leaching may contain sufficient lime to warrant its 
reuse as a precipitation agent in the process. (auth) 


18789 (ERDA—92(Vol.1), 
of tower 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 19498, 21280 


18791 (Y-DA—6347) Development of a low cost, low environ- 
mental impact process for di of nitrate wastes. Napier, J.M. 
(Oak Ridge Y-12 Plant, Tenn. (USA)). 1975. Contract W-7405- 
eng-26. 26p. (CONF-7506126—1). Dep. NTIS $4.00. 

From Council on environmental quality; Oak Ridge, Ten- 
nessee, United States of America *USA®* (27 Jun 1975). 

A uranium recycle process in the Y-12 Plant generates 
nitrate ions which must be discarded. Scrap enriched uranium is 
dissolved in nitric acid and solvent extracted to remove impurities 
from the uranium. Aluminum nitrate is also used in the process to 
remove the purified uranium from the solvent extraction process. 
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Dilute nitric acid, aluminum nitrate, and metallic impurities must 
be discarded from this process. A program was started to develop 
a low cost, low environmental impact process for disposal of these 
nitrate wastes. Several disposal methods were considered. A 
process was selected which included: distillation and recycle of 
nitric acid; crystallization and recycle of aluminum nitrate; and 
biodegradation of the remaining nitrate waste solutions. For this 
presentation, only the biodegradation process will be discussed. A 
colony of Pseudomonas stutzeri, which is capable of using the 
nitrate ion as the oxygen supply, was used. An excess of organic 
— was used to insure that the maximum amount of nitrate 
was 
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REFER ALSO TO CITATION(S) 19184 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 18700, 18731 


(CONF-750733—, pp 215-226) Elementary survey of 
Tobias, M.L. (Oak Ridge National 


18792 


n 
Lab., TN). 1975. 

From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

The discussion presented on nuclear safeguards is confined 
primarily to the subject of safeguards for fixed sites. The legal and 
quasi-legal requirements are briefly outlined. Preventive measures 
against theft, terrorism, sabotage, or irrational acts by employees 
and against sabotage by armed gangs are the aspects emphasized. 
Some of the cost aspects are indicated. (JSR) 


18793 (IAEA-R—1358-F) Application of gamma spectrometry 
technique in combination with weighing for material balance taking 
in the production of highly enriched U-A! fuel. Final report for the 
period 15 July 1973 - 1 March 1975. Serin, P.A. (International 
Atomic Energy Agency, Vienna (Austria)). Jul 1975. 54p. NTIS 
(US Sales Only). 

The purpose of this project is to obtain the data on material 
balance for a batch of highly enriched U-Al alloys (used in the 
NRX and NRU reactors) during production of fuel, using gamma 
spectrometry (mainly the 186 KeV photopeak) and weighing, and 
to determine operational data of the Agency's single channel sta- 
bilized spectrometer (SAM-1) for measurement of the product typ- 
ical for the production of highly enriched U-Al fuel (U-Al billets, 
fuel elements, scrap). The data collected indicates that gamma 
spectrometry using the single channel stabilized spectrometer is a 
valid non-destructive method of determining quantitatively U-235 
content of U-Al alloy in the form of cast billets or extruded fuel 
elements providing that adequate standards are available. An accu- 
racy of better than + 1% relative can be obtained using a simple 
jig to provide reproducible counting geometry. Count rates should 
be kept well below the saturation level of the detector and 
counter, preferably by a lead collimator in front of the detector. 
This non-destructive method is not easily applicable to scrap 
because of the inability to maintain constant geometry and to 
prepare standards closely similar in size and shape to the samples. 


18794 i) Preliminary evaluation of a quadrupole 
mass spectrometer for safeguards ratio measurements. 
Jones, F.E.; Cartan, F.O. (Idaho National Engineering Lab., Idaho 
Falls (USA)). May 1976. Contract E(10-1)-1375. 21p. Dep. NTIS 
$4.00. 

A quadrupole mass spectrometer was evaluated for use in 
measuring uranium, plutonium, and thorium isotope ratios. 
Planned applications include plant control instrumentation, plant 
safeguards accountability measurements, and use by ERDA, NRC, 
or IAEA inspectors. A series of uranium standard reference 
material from the National Bureau of Standards was repeatedly 
measured under conditions simulating routine use. ™U, 7*U, **U, 
and ***U peaks were resolved. A resolution of approximately 233 
and an abundance sensitivity of 3,500 were measured using instru- 
ment settings for isotope measurements. (auth) 


18795 (LA—6316-PR) Nuclear safeguards research. Program 
status report. Progress report, September—December 1975. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Apr 1976. Contract W- 
7405-Eng-36. 19p. Dep. NTIS $3.50. 

This report presents the status of the Nondestructive Assay 
R and D program of the LASL Nuclear Safeguards Research 
Group, R-1, covering the period September-December 1975. It 
covers: holdup measurements at the Kerr-McGee Pu facility at 
Crescent, Okla.; calculations for Random Driver; instrument 
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development and measurement controls; ERDA nondestructive 
assay training program; and in-plant dynamic materials control 
(DYMAC) program. 22 figures, 5 tables. (DLC) 


18796 (PB—241763) Methods for the accountability of urani- 
um dioxide. Stephens, F.B.; Gutmacher, R.G.; Ernst, K.; Harrar, 
J.E. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Jun 1975. 184p. NTIS $7.00. 

This report deals with methods for the analysis of uranium 
dioxide and contains sections describing: (1) sampling and sample 
handling, (2) dissolution of samples, (3) the determination of im- 
purities in the matrix material, (4) isotopic analysis by surface 
ionization mass spectrometry, (5) chemical analysis, and (6) error 
analysis. Each section deals in sufficient detail with the subject 
matter to allow an experienced analyst to implement the 
procedures in a reasonably well-equipped analytical laboratory. 
(GRA) 


18797 (SAND—75-6159) Effectiveness evaluation of alterna- 
tive fixed-site safeguard security systems. Chapman, L.D. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1976. 16p. (CONF- 
760703—5). Dep. NTIS $3.50. 

From Summer computer conference; Washington, District 
of Columbia, United States of America *USA® (12 Jun 1976). 

An evaluation of a fixed-site physical protection system 
must consider the interrelationships of barriers, alarms, on-site and 
off-site guards, and their effectiveness against a forcible adversary 
attack intent on creating an act of sabotage of theft. A computer 
model, Forcible Entry Safeguard Effectiveness Model (FESEM), 
was developed for the evaluation of alternative fixed-site protec- 
tion systems. It was written in the GASP IV simulation language. A 
hypothetical fixed-state protection system is defined and relative 
evaluations from a cost-effectiveness point of view are presented in 
order to demonstrate how the model can be used. Trade-offs in- 
volving on-site and off-site response forces and response times, 
perimeter system alarms, barrier configurations, and varying levels 
of threat are analyzed. The computer model provides a framework 
for performing inexpensive experiments on fixed-site security 
systems, for testing alternative decisions, and for determining the 
relative cost effectiveness associated with these decision policies. 


(UCRL—77948) Transaction oriented minicomputer al- 
lows flexible design of the controlled materials information system. 
Jessen, T.D. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 2 Apr 1976. Contract W-7405-eng-48. 33p. (CONF- 
760325—1). Dep. NTIS $4.00. 

From Associated ERDA systems, operations and pro- 
gramming conference; Arlington, Virginia, United States of Amer- 
ica "USA® (30 Mar 1976). 

The design of business data processing applications utilizing 
minicomputers requires special considerations throughout the 
development of the systems project. Minicomputer features, capa- 
bilities, and limitations must be closely examined prior to the im- 
plementation of the design phase. The design requirements of an 
inventory control minicomputer system currently being installed by 
the Data Processing Services Department of Lawrence Livermore 
Laboratory are presented. 


18799 (UCRL—78049) MHSS: a material handling system 
simulator. Pomernacki, L.; Hollstien, R.B. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 7 Apr 1976. Contract 
W-7405-Eng-48. 8p. (CONF-760703—2). Dep. NTIS $3.50. 

From Summer computer conference; Washington, District 
of Columbia, United States of America *USA® (12 Jun !976). 

A Material Handling System Simulator (MHSS) program is 
described that provides specialized functional blocks for modeling 
and simulation of nuclear material handling systems. Models of 
nuclear fuel fabrication plants may be built using functional blocks 
that simulate material receiving, storage, transport, inventory, 
processing, and shipping operations as well as the control and re- 
porting tasks of operators or on-line computers. Blocks are also 
provided that allow the user to observe and gather statistical infor- 
mation on the dynamic behavior of simulated plants over single or 
replicated runs. Although it is currently being developed for the 
nuclear materials handling application, MHSS can be adapted to 
other industries in which material accountability is important. In 
this paper, emphasis is on the simulation methodology of the 
MHSS program with application to the nuclear material safeguards 
problem. (auth) 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 18733 


18800 (SAND—75-0658) Security force-adversary engagement 
simulation. Bennett, H.A. (Sandia Labs., Albuquerque, N.Mex. 
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= Apr 1976. Contract AT(29-1)-789. 22p. Dep. NTIS 


A dynamic simulation of a security force-adversary engage- 
ment has been developed to obtain a better understanding of the 
complexities involved in security systems. Factors affecting engage- 
ment outcomes were identified and interrelated to represent an 
ambush of an escorted nuclear fuel truck convoy by an adve 
group. Other forms of engagement such as assault and skirmish 
also can be simulated through suitable parameter changes. The 
dynamic model can provide a relative evaluation of changes in 
security force levels, equipment, training, and tactics. Continued 
application and subsequent refinements of the model are expected 
to augment the understanding of component interaction within a 
guard based security system. 


FUSION FUELS 


REFER ALSO TO CITATION(S) 19438, 19628, 22255 
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PHYSICAL ISOTOPE SEPARATION 


REFER ALSO TO CITATION(S) 18694, 20232, 20234, 20616, 
21724 


18801 (AECL— 5503, pp 29-38) Calutron as a source of target 
materials. Love, L.O. (Oak Ridge National Lab., TN). Jan 1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

The design and operation of the ORNL calutron facility and 
its use as a source of separated isotopes for targets are discussed. 
Milligram to kilogram quantities of separated isotopes and 50 
p»g/cm*® targets can be obtained from the calutrons. (PMA) 


18802 (AECL—5503, pp 159-166) Preparation of isotopically 
enriched samples of iridium, osmium, palladium, and platinum for 
research use. McDaniel, E.W.; Love, L.O.; Prater, W.K.; Bailey, 
R.L. (Oak Ridge National Lab., TN). Jan 1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

The in situ fluorination technique, which is currently being 
employed at Oak Ridge National Laboratory for enriching the sta- 
ble isotopes of iridium, osmium, palladium, and platinum in elec- 
tromagnetic isotope separators, is described. lon-source modifica- 
tions and safe-handling procedures for using chlorine trifluoride 
(the fluorinating agent), both necessary for successful separation, 
are given in some detail. It is suggested that the internal fluorina- 
tion method might be used in smaller laboratory separators for tar- 
get making by depositional methods. Simple chemical recovery and 
purification schemes are given for each of the four elements, along 
with some of the current uses of the nuclides in research and 
medicine. 


18803 (AECL—5503, pp 179-188) Use of lasers for the 
separation of isotopes. McAlpine, R.D. (Chalk River Nuclear Labs., 
Ontario). Jan 1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

Laser methods offer the potential of cheap large scale 
separation techniques for many different isotopes. These 
techniques are still in their development stages, and many 
problems have yet to be worked out before this potential can be 
realized. A good deal of fundamental work is needed to un- 
derstand the reactions between scavengers and molecules with 
excited electronic and vibrational states. As well, the various relax- 
ation and energy transfer processes which compete with the 
"capture and removal’ stages of LIS need more fundamental 
study. In spite of these problems, there is already at least one ele- 
ment, mercury, for which photochemical isotope separation is 
commercially feasible. At this time, deuterium and uranium-235 
are the only two isotopes which are used on a large stage commer- 
cially. However, the availability of large quantities of different 
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isotopes will lead to many new applications for pure isotopes in 
chemistry, physics and medicine. General features, specific 
processes, and studies on various specific isotopes are reviewed. 


18804 of thin films by retardation of an 
beam. Colligon, J.S.; Grant, W.A.; Williams, J.S.; 

Lawson, R.P.W. (Univ. of Salford, Eng.). pp 357-361 of In Appli- 
cations of ion beams to materials, 1975. Carter, G. (ed.). London; 
Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

An ion optical lens system capable of retarding and focusing 
a mass-analyzed ion beam, produced in the University of Salford 
isotope separator, from an energy of 20 keV to 50—60 eV is 
described. Using this system it is technically feasible to deposit 
spectroscopically pure ions of all species onto a substrate to 
produce thin films for devices and junctions. Preliminary investiga- 
tions of the technique were carried out using lead and copper ions 
which were deposited onto silicon single-crystal substrates. These 
ions were selected because their high mass relative to silicon al- 
lowed analyses of the deposited films by low-angle Rutherford 
backscattering of 2 MeV He ions; the single-crystal silicon sub- 
strate enabled the extent of damage due to unretarded neutral par- 
ticles to be estimated from channelling data. Results for lead films 
showed that films less than 150 A in thickness were discontinuous 
and scanning electron microscopy confirmed their ‘’island’’ struc- 
ture. For thicker deposits, of order 600 A, the films were continu- 
ous. Results are also presented for copper—lead sandwich layers 
produced by successive depositions. Channelling experiments in- 
dicated that the neutral component was less than 5 percent of the 
total ion-beam intensity. Investigations of the spatial distribution of 
the lead films indicated a non-uniformity which, it is suggested, 
arises from a fault in the retardation lens design. 


18805 (MLM—2295) Stable isotope sales: Mound Laboratory 
customer and shipment summaries, FY-1975. Eck, C.F. (Mound 
Lab., Miamisburg, Ohio (USA)). 30 Apr 1976. Contract E-33-1- 
GEN-S3. 23p. Dep. NTIS $4.00. 

A listing is given of Mound Laboratory's sales of stable 
isotopes of noble gases, carbon, oxygen, nitrogen, and sulfur for 
Fiscal Year 1975. Purchasers are listed alphabetically and are di- 
vided into domestic and foreign groups. A cross reference index by 
location is included for domestic customers. Cross reference 
listings by isotope purchased are included for all customers. 


18806 Method and apparatus for separating laser ionized parti- 
cles from background ions. Janes, G.S. (to Jersey Nuclear-Avco 
Isotopes, Inc.). US Patent 3,935,451. 27 Jan 1976. Filed date 7 
Sep 1973. 12p. 

A method and apparatus for separating selectively ionized 
particles of one isotope type from the background environment of 
charged and neutral particles are described. In particular, a parti- 
cle flow is generated which contains neutral particles of plural 
isotope types, as well as a number of ions of the various isotope 
types. It is desired to selectively ionize and separately collect only 
those particles of one isotope type and for this purpose, an ac- 
celeration is produced in the ions of the background environment 
prior to selective ionization of the desired isotope particles. After 
selective ionization, a further acceleration, in an opposite 
direction, is produced upon the charged particles which results in a 
deflection of the selectively ionized particles towards collection 
surfaces and restores to generally normal flow velocity and charge 
distribution, the ions from the background environment. 


18807 Laser separation (review). II. Letokhov, V.S.; 
Moore, C.B. (Institute of Spectroscopy, Academy of Sciences of 
the USSR, Akademgorodok, Moscow Province). Sov. J. Quant. 
Electron. (Engl. Transl.); 6: No. 3, 259-276(Mar 1976). 

Part II of the review (secs. 6—11) deals with isotope 
separation by the method of selective dissociation of polyatomic 
molecules in a strong pulse CO, laser field, on the basis of selec- 
tive photochemical reactions of electronically excited atoms and 
molecules and vibrationally excited molecules, and by the method 
of selective deflection of atoms by laser radiation . The review 
ends with a discussion of economic and engineering aspects of 
laser isotope separation and of several problems related directly to 
laser isotope separation (separation of nuclear isomers, preparation 
of very pure substances, and selective detection of single atoms 
and molecules). (AIP) 


HEAVY WATER PRODUCTION 
REFER ALSO TO CITATION(S) 20813 
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RADIATION SOURCES 
REFER ALSO TO CITATION(S) 20004, 20524 


18808 (SAND—75-0470) Improved system for the measure- 
ment of high-voltage pulses. Stephenson, W.A. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). May 1976. Contract AT(29-1)-789. 
28p. Dep. NTIS $4.50. 

A small 71.8 mm x 127 mm (2.83”' x 5’’) capacitive voltage 
divider is described that is used for measuring waveforms in the 
200 kilovolt range with durations of tens of microseconds. The 
device, immersed in a dielectric fluid, works over the temperature 
range of 219 to 347°K (-65 to +165°F). The divider works into an 
electronic impedance matching line driver which has selectable 
division ratios of 10,000, 20,000, 30,000, and works into a 50-ohm 
load. Total deviation in division ratio for the system is in the order 
of +1.5 percent to -1.05 percent. 


18809 Auxiliary collimating device for obtaining irradiation 
fields of any shape for high energy radiotherapy apparatus. Piret, 
P.; Fraikin, H.; Hubert, A. (to C.G.R.-MeV). US Patent 3,944,836. 
16 Mar 1976. Priority date 10 Apr 1973, Belgium. 4p. 

An auxiliary collimator is added to the main collimator of a 
radiotherapy apparatus and comprises a master-container filled 
with mercury and a localizing container containing a block of 
nonabsorbent material having a predetermined shape; means being 
provided for automatically positioning these containers with 
respect to the main collimator and for allowing the mercury to 
enter the localizing container when once it has taken its working 


position. 
DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 20817 


18810 (BARC—820) Vacuum ultraviolet continuum sources. 
Lakshminarayana, G.; Mahajan, C.G. (Bhabha Atomic Research 
Centre, Bombay (India). Spectroscopy Div.). 1975. 32p. Dep. 
NTIS (US Sales Only) $4.00. 

Various types of vacuum ultraviolet continuum sources are 
critically reviewed. Their relative advantages and disadvantages are 
discussed. Detailed experimental procedures for the excitation of 
the rare gas continua (He, Ne, Ar, Kr and Xe) are presented. 
Theory of production of the rare gas continua is discussed. A 
number of emission bands of Kr, are observed in the present stu- 
dies for the first time. The mechanism of production of the helium 
continuum in the 600 to 1100 A region is presented. The great 
potential for the exploitation of the helium continuum in 1100 to 
4000 A region is indicated. 


18811 (DP-MS—75-113) **Cf encapsulation at the Savannah 
River Laboratory. Boulogne, A.R.; Mosley, W.C. Jr.; Walker, V.W. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. Contract 
AT(07-2)-1. 47p. (CONF-760436— 2). Dep. NTIS $4.00. 

From International symposium on californium-252 utiliza- 
tion; Paris, France (26 Apr 1976). 

Since 1968 californium-252 has been encapsulated at the 
Savannah River Laboratory (SRL) and shipped around the world 
in a variety of ‘’Special Form’’ packages for use in medicine, in- 
dustry, and research. Approximately 3000 neutron sources con- 
taining in excess of 750 milligrams of this neutron-emitting isotope 
have been made for sale or for loan under the United States Ener- 
gy Research and Development Administration's (USERDA) mar- 
ket evaluation program. The eight standard source forms currently 
fabricated at SRL are described. All encapsulations satisfied 
criteria for Special Form Radioactive Material. 


OTHER INDUSTRIAL USES 
REFER ALSO TO CITATION(S) 20520, 20562 


ISOTOPIC POWER SUPPLIES 
REFER ALSO TO CITATION(S) 20007, 20070 


18812 (DP-MS—75-93) Effect of helium bubbles at grain 
boundaries on the fracture characteristics of high-density **PuO,. 
Sisson, R.D.; McDonell, W.R. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). 1976. Contract 
AT(07-2)-1. 19p. (CONF-760203—5). Dep. NTIS $3.50. 

From AIME annual meeting; Las Vegas, Nevada, United 
States of America *USA® (22 Feb 1976). 


OCTOBER 1976 


Helium bubbles that formed at grain boundaries in high 
density (greater than 92 percent of theoretical) **PuO, shards did 
not affect the room temperature fracture behavior as observed by 
scanning electron microscopy. Fracture was predominantly by brit- 
tle transgranular cleavage with only infrequent intergranular failure 
observed. Pores (approximately 5 wm dia) that formed within the 
grains during the sintering process, rather than helium bubbles, in- 
itiated fractures. Helium bubbles were observed occasionally on 
the fracture surfaces of 20-month-old shards that had been heated 
to 1600°C for 8 h and subsequently crushed at room temperature. 
The average radius of these bubbles was approximately | yum. 
These bubbles were not interconnected, but were sometimes 
aligned in stringers. 


18813 (LA—6167-MS) Reliability studies for the nuclear- 
powered artificial heart program. Horita, M.; Zeigler, R.K. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Apr 1976. Contract W- 
7405-Eng-36. 24p. Dep. NTIS $3.50. 

By assuming that the failures of an artificial heart system 
with a mean life of 10 y can be modeled by a particular probability 
distribution, both the probability of a failure in the system within t 
years and the reliability required of each subsystem and com- 
ponent were investigated. 


18814 (LA—6283-MS) Solid propellant impact tests. Snow, 
E.C. (Los Alamos Scientific Lab., N.Mex. (USA)). Mar 1976. 
Contract W-7405-eng-36. 12p. Dep. NTIS $3.50. 

Future space missions, as in the past, call for the continued 
use of radioisotopes as heat sources for thermoelectric power 
generators. In an effort to minimize the risk of radioactive con- 
tamination of the environment, a complete safety analysis of each 
such system is necessary. As a part of these analyses, the effects on 
such a system of a solid propellant fire environment resulting from 
a catastrophic launch pad abort must be considered. Several im- 
pact tests were conducted in which either a simulant MHW-FSA 
or a steel ball was dropped on the cold, unignited or the hot, burn- 
ing surface of a block of UTP-3001 solid propellant. The rebound 
velocities were measured for both surface conditions of the propel- 
lant. The resulting coefficient of restitution, determined as the 
ratio of the components of the impact and rebound velocities per- 
pendicular to the impact surface of the propellant, were not very 
dependent on whether the surface was cold or hot at the time of 
impact. 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 19923 


18815 (AD-A—016787) Design and potentials of the californi- 
um-252 radiation facility at WES. Final report. Lewis, J.T.; Krinitz- 
sky, E.L. (Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. (USA)). Sep 1975. 68p. (AEWES-Misc-Paper- 
S—75-26). NTIS $4.25. 

A facility was designed and subsequently has been built for 
the utilization of californium-252 in research on moisture, density, 
and other properties of soil and rock in relation to their engineer- 
ing characteristics. Preliminary testing shows good correlations 
between neutron radiation and the quantification and distribution 
of moisture both in soil slices and steel-encased undisturbed soil 
samples. Such data, when used in conjunction with X-ray studies, 
are valuable in furthering the knowledge and understanding of soil 
and rock behavior. Continued research will refine techniques for 
more detailed study of properties of earth materials. Detailed plans 
of the facility and its components are given. 


18816 (BNWL— 1845-19) Pacific Northwest Laboratory quar- 
terly report to USERDA Nuclear Research and Applications Divi- 
sion, for October—December 1975. Fullam, H.T.; Harmon, K.M. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jan 
1976. Contract E(45-1)-1830. 21p. Dep. NTIS $4.50. 

At Hanford, strontium is separated from the high-level 
waste, converted to the fluoride, and doubly encapsulated in small, 
high-integrity containers for subsequent long-term storage. The 
fluoride conversion, encapsulation and storage take place in the 
Waste Encapsulation and Storage Facilities (WESF). The encapsu- 
lated strontium fluoride represents an economical source of Sr if 
the WESF capsule can be licensed for heat source applications 
under anticipated use conditions. The objectives of this program 
are to obtain the data needed to license *SrF, heat sources and 
specifically the WESF *SrF, capsules. The information needed for 
licensing can be divided into three general areas: (1) long-term 
SrF, compatibility data; (2) chemical and physical property data 
on ™SrF,; and (3) capsule property data such as external corrosion 
resistance, crush strength, etc. The current program is designed to 
provide the required information. 
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18817 (BNWL—1845-21) Pacific Northwest Laboratory 
monthly report to the Nuclear Research and Applications Division, 
for February 1976. Fullam, H.T. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Mar 1976. Contract E(45-1)-1830. 8p. 
Dep. NTIS $4.50. 

At Hanford, strontium is separated from the high-level 
waste, then converted to the fluoride, and doubly encapsulated in 
small, high-integrity containers for subsequent long-term storage. 
The fluoride conversion, encapsulation and storage take place in 
the Waste Encapsulation and Storage Facilities (WESF). This en- 
capsulated strontium fluoride represents an economical source of 
Sr if the WESF capsule can be licensed for heat source ap- 
plicatons under anticipated use conditions. The objectives of this 
program are to obtain the data needed to license “SrF, heat 
sources and specifically the WESF “SrF, capsules. The informa- 
tion needed for licensing can be divided into three general areas. 
(1) long-term SrF, compatibility data; (2) chemical and physical 
property data on “SrF,; and (3) capsule property data such as ex- 
ternal corrosion resistance, crush strength, etc. The current pro- 
gram is designed to provide the required information. 


18818 (DPST—76-128-1) Savannah River Laboratory monthly 
report: **Pu fuel form processes. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). Jan 1976. Con- 
tract AT(07-2)-1. 33p. Dep. NTIS $4.00. 

Progress in the Savannah River ***Pu Fuel Form Program is 
discussed. Goals of the Savannah River Laboratory (SRL) program 
are to provide technical support for the transfer of the **Pu fuel 
form fabrication operations from Mound Laboratory to new facili- 
ties being built at the Savannah River Plant (SRP), to provide the 
technical basis for **Pu scrap recovery at SRP, and to assist in 
sustaining plant operations. During the period it was found that the 
density of hot-pressed **PuO, pellets decreased as the particle size 
of ball-milled powder decreased;the surface area of calcined 
238PuO, powder increased with increasing precipitation tempera- 
ture and may be related to the variation in ball-milling response 
observed among different H Area B-Line batches; calcined PuO, 
produced by Pu(IIl) reverse-strike precipitation was directly 
fabricated into a pellet without ball milling, slugging, or sharding. 
The pellet had good appearance with acceptable density and 
dimensional stability, and heat transfer measurements and calcula- 
tions showed that the use of hollow aluminum sleeves in the plu- 
tonium fuel fabrication (PuFF) storage vault reduced the tempera- 
ture of shipping cans to 170°C and will reduce the temperature at 
the center of pure plutonium oxide (PPO) spheres to 580°C. 


18819 (GESP—7122) Multi-hundred watt radioisotope ther- 
moelectric generator program. Annual report, | January 1974—31 
December 1974. (General Electric Co., Philadelphia, Pa. (USA). 
Space Div.). 1974. 446p. (GEMS—424). Dep. NTIS $11.75. 

Significant events, activities and achievements on the 
MHW-RTG program during the calendar year Jan. | to Dec. 31, 
1974 are summarized. It is primarily concerned with work per- 
formed for the Atomic Energy Commission (now Energy Research 
and Development Administration) on Lincoln Laboratory's LES 
8/9 Program, but includes some of the effort on the Jet Propulsion 
Laboratory's Mariner-Jupiter Saturn Program, because much of 
the work is applicable to both programs. 


18820 (NRA—3075-1) Low Cost High Performance Generator 
Technology Program. Volume 2. Design study. (Teledyne Energy 
Systems, Timonium, Md. (USA)). Jun 1975. Contract E(49-15)- 
3075. 129p. Dep. NTIS $6.00. 

The systems studies directed towards up-rating the per- 
formance of an RTG using selenide thermoelectrics and a heat 
source with improved safety are reported. The resulting generator 
design, designated LCHPG, exhibits conversion efficiency of 
greater than 10 percent, a specific power of 3 W/Ib., and a cost of 
$6,000/W(e). In the course of system analyses, the significant 
development activities required to achieve this performance by the 
1980 time period are identified. 


18821 (NRA— 3075-2) Low Cost High Performance Generator 
Technology Program. Volume 3. Component development. 
(Teledyne Energy Systems, Timonium, Md. (USA)). Jun 1975. 
Contract E(49-15)-3075. 99p. Dep. NTIS $5.00. 

The status of the component development effort both in the 
thermoelectric module area and in the heat source task is re- 
ported. In addition, related efforts by outside facilities are 
identified and a bibliography of heat source development docu- 
ments is presented. 


18822 (NRA—3075-3) Low Cost High Performance Generator 
Technology Program. Volume 4. Mission application study. 
(Teledyne Energy Systems, Timonium, Md. (USA)). Jul 1975. 
Contract E(49-15)-3075. 75p. Dep. NTIS $4.50. 


1982 


Results of initial efforts to investigate application of selenide 
thermoelectric RTG's to specific missions as well as an indication 
of development requirements to enable satisfaction of emerging 
RTG performance criteria are presented. Potential mission applica- 
tions in DoD such as SURVSATCOM, Advance Defense Support 
Program, Laser Communication Satellite, Satellite Data System, 
Global Positioning Satellite, Deep Space Surveillance Satellite, and 
Unmanned Free Swimming Submersible illustrate power require- 
ments in the range of 500 to 1000 W. In contrast, the NASA ap- 
plications require lower power ranging from 50 W for outer plane- 
tary atmospheric probes to about 200 W for spacecraft flights to 
Jupiter and other outer planets. The launch dates for most of these 
prospective missions is circa 1980, a requirement roughly compati- 
ble with selenide thermoelectric and heat source technology 
development. A discussion of safety criteria is included to give 
emphasis to the requirements for heat source design. In addition, 
the observation is made that the potential accident environments 
of all launch vehicles are similar so that a reasonable composite set 
of design specifications may be derived to satisfy almost all appli- 
cations. Details of the LCHPG application potential is afforded by 
three designs: an 80 W RTG using improved selenide thermoelec- 
tric material, a 5S to 65 W LCHPG using current and improved 
selenide materials, and the final 500 W LCHPG as reported in 
Volume 2. The final results of the LCHPG design study have 
shown that in general, all missions can expect an LCHPG design 
which yields 10 percent efficiency at 3 W/lb with the current stan- 
dard selenide thermoelectric materials, with growth potential to 14 
percent at greater than 4 W/Ib in the mid 1980's time frame. 


(NRA—3075-4) Low Cost High Performance Generator 
Technology Program. Volume 5. Heat Pipe Topical. (Teledyne 
Energy Systems, Timonium, Md. (USA)). Jul 1975. Contract 
E(49-15)-3075. 100p. Dep. NTIS $5.00. 

R ch prog towards the development of a heat pipe 
for use in the Low Cost High Performance Thermoelectric Genera- 
tor Program is reported for the period May 15, 1975 through June 
1975. (TFD) 


18824 (NRA—3075-4A) Low Cost High Performance Genera- 
tor Tech Program. Volume 5. Heat pipe topical, appendices. 
(Teledyne Energy Systems, Timonium, Md. (USA)). Jul 1975. 
Contract E(49-15)-3075. 287p. Dep. NTIS $9.25. 

Work performed by Dynatherm Corporation for Teledyne 
Isotopes during a program entitled ‘Heat Pipe Fabrication, As- 
sociated Technical Support and Reporting’’ is reported. The pro- 
gram was initiated on November 29, 1972; the main objectives 
were accomplished with the delivery of the heat pipes for the 
HPG. Life testing of selected heat pipe specimens is continuing to 
and beyond the present date. The program consisted of the follow- 
ing tasks: Heat Pipe Development of Process Definition; Prototype 
Heat Pipes for Fin Segment Test; HPG Heat Pipe Fabrication and 
Testing; Controlled Heat Pipe Life Test; and Heat Pipe Film Coef- 
ficient Determination. (TFD) 


18825 (NRA—3075-5) Low cost high performance generator 
technology program. Addendum (Teledyne Energy Systems, 
Timonium, Md. (USA)). Sep 1975. Contract E(49-15)-3075. 
106p. Dep. NTIS $5.50. 

The results of a system weight, efficiency, anc size analysis 
which was performed on the 500 W(e) low cost high performance 
generator (LCHPG) are presented. The analysis was performed in 
an attempt to improve system efficiency and specific power over 
those presented in June 1975, System Design Study Report TES- 
SNSO-3-25. Heat source volume, configuration, and safety as re- 
lated to the 500 W(e) LCHPG are also discussed. (RCK) 


18826 (PB—245088) Implanted energy conversion system. An- 
nual report, 23 Jul 1974—1 May 1975. Johnston, R.P.; Emigh, 
S.G.; Griffith, W.R.; Noble, J.E.; Perrone, R.E. (McDonnell 
Douglas Astronautics Co., Richland, Wash. (USA). Donald W. 
Douglas Labs.). Aug 1975. Contract NO1-HV-4-2901. 82p. (MDC- 
G—4444). NTIS $4.75. 

See also report dated Sep 1974, PB—237538. 

Radioisotope or stored thermal energy operates a Stirling 
engine module to produce hydraulic power. The hydraulic 
powered pump actuator module operates and controls assist or 
full-heart blood pumps. The hydraulic fluid transmits waste engine 
heat to the blood pump ventricles for dissipation to the body. The 
current system has operated an assist pump in-vivo for 175 h and 
in-vitro for 1016 h. A similar engine has operated 23,761 h includ- 
ing 8,834 h during a continuous run. The current system can pump 
12 I/min of blood with 50 W thermal input. A new system is being 
developed which can pump 16 I/min with 33 W input with volume 
and weight reduced by more than 50%. (GRA) 


18827 (SLA—74-0035) Metallization and photolithographic 
processes and procedures for MC2730 RTG thermopile intracon- 
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nections. Komarek, E.E.; Wright, R.E.; Knauss, G.L. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Mar 1974. Contract AT(29-1)-789. 
52p. Dep. NTIS $4.50. 

Processes and procedures were developed for applying the 
thin film tungsten electrical intraconnections to the MC2730 RTG 
‘one-dimensional’’ thermopile. After polishing, the surface to be 
metallized was cleaned with a detergent/organic solvent procedure 
and then etched with hydrofluoric acid to minimize the oxide. 
Tungsten contacts were sputtered onto the thermopile and the in- 
dividual contacts photolithographically defined using a negative 
acting photoresist in conjunction with a potassium ferricyanide 
etchant. The processes were used to process 89 thermopiles with 
an 80 percent effective yield. 


18828 (TID—27043) Multi-hundred watt radioisotope ther- 
moelectric generator program, LES 8/9 program, MJS program. 
Period from 1 September—31 October 1975. (General Electric 
Co., Philadelphia, Pa. (USA). Space Div.). 1975. Contract E(49- 
15)-3076. 80p. Dep. NTIS $5.00. 

Significant activities performed or monitored by the General 
Electric Company on the MHW-RTG Program during Sept. and 
Oct. 1975 are reported. The work included safety, design, develop- 
ment, integration with ERDA and associate contractors, product 
assurance, hardware fabrication, and acceptance testing. (TFD) 


18829 Generation of electrical power. Hursen, T.F.; Kolenik, 
S.A.; Purdy, D.L. (to Arco Medical Products Co.). US Patent 
3,944,438. 12 Aug 1971. Filed date 23 May 1969. vp. 

A heat-to-electricity converter is described including a con- 
tainer bounded by a thermally conducting wall that has a heat 
source, a heat shield within the container enclosing the source, and 
a thermoelectric strip extending through the shield having a hot 
junction in heat-interchange relationship with the source and a 
cold junction in heat-interchange relationship with the wall, the 
only heat-conduction path through the strip from the hot junction 
to the cold junction being longitudinal of the strip. The source is 
cylindrical having a base and the thermoelectric strip with a 
generally helical form with the hot junction at the inner end of the 
spiral and the cold junction at the outer end of the spiral. The hot 
junction end is in heat-exchange relationship with the source, the 
positioning of the strip in the container being such that any 
hypothetical radial line from the source to the wall intersects the 
strip only once. A gamma source is used and the heat-shield is 
composed substantially of tantalum. 


18830 Method of converting radioactive energy to electric ener- 
gy and device for performing the same. Ato, Y.; Miyagawa, S. (to 
Agency of Industrial Science and Tech.). US Patent 3,939,366. 17 
Feb 1976. Priority date 19 Feb 1971, Japan. 6p. 

Radioactive energy is converted to electric energy by ir- 
radiating a converter body of semiconductor material, etc. with 
radiation to produce a number of electron-hole pairs in the con- 
verter, applying a magnetic field to the converter in a direction 
perpendicular to the direction of diffusion of the electron-hole 
pairs to separate the electrons and the holes in a direction perpen- 
dicular to the direction of diffusion of the electron-hole pairs and 
to the direction of application of the magnetic field and deriving 
the electrons and the holes from electrodes provided on the 
respective end faces of the converter body as electric energy. 


18831 Radioisotope battery using Schottky barrier devices. 
Manasse, F.K. (Drexel Univ., Philadelphia); Tse, A.N. Nucl. 
Technol.; 29: No. 2, 222-238(May 1976). 

Based on the well-known betavoltaic effect, a new nuclear 
battery, which uses a Schottky barrier, has been used in place of 
the more standard p-n junction diode, along with '*7Pm metal film 
rather than Pm,O, oxide, as in the commercially available Betacel. 
Measurement of absorption, conversion efficiency, thickness, etc., 
as functions of resistivity and other cell parameters, and assess- 
ment of performance are being researched to design a prototype 
battery. 


USES 
18832 (COO—2155-18) Biomedical Engineering support. 
Semiannual report. Kolff, W.J.; Smith, L.M.; Sandquist, 


G.M. (Utah Univ., Salt Lake City (USA). Inst. for Biomedical En- 
gineering). 1976. Contract E(11-1)2155-17. 59p. Dep. NTIS 
$4.50. 


The basic goal of the ERDA Artificial Heart Program is to 
develop and construct an artificial heart, powered by a **Pu heat 
source, which can be successfully employed as an emplantable 
total artificial heart system for animal experiments. Future studies 
will be directed at developing and evaluating a satisfactory system 
for total heart replacement in humans. A total of 32 ERDA artifi- 
cial hearts have been implanted since the initiation of the program. 
During the reporting period ten total heart replacement experi- 
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ments were performed in calves using the ERDA blood pump 
powered by an electric motor implanted in the abdomen. Results 
of the experiments are given. (TFD) 


HYDROGEN 


REFER ALSO TO CITATION(S) 19438, 19598 
18833 (NP—20932) Hydrogen economy. A 
tech assessment. Dickson, E.M.; Ryan, J.W.; Smulyan, M.H. 
(Stanford Research Inst., Menlo Park, Calif. (USA)). Feb 1976. 
413p. National Science Foundation, Washington, DC. 

The report comprises seven sections: summary and recom- 
mendations; technology assessment and energy in the future; 
hydrogen technologies, present and projected; economics of 
hydrogen; transition to a hydrogen economy; and consequences of 
a hydrogen economy. Since the full range of societal consequences 
of the hydrogen economy could not be pursued to their conclusion 
due to funding, the main emphasis was on those sectors where the 
study team felt the consequences would be most major, most wide- 
ly distributed, or where the nature of the technology and the state 
of the institutional setting suggested that implementation would be 
most difficult. (LK) 


18834 Hydrogen energy. Part B. Hydrogen economy Miami 
energy conference, Miami Beach, Florida, March 18—20, 1974. 
Veziroglu, T.N. (ed.). New York; Plenum Publishing Corporation 
(1975). 719p. (CONF-740306—PB). 

From Hydrogen economy Miami energy conference; Miami 
Beach, Florida, USA (18 Mar 1974). 


PRODUCTION 
REFER ALSO TO CITATION(S) 18910, 19640, 19743, 19756 


ELECTROLYSIS 


(BNL—50472) Hydrogen storage and production in 
utility systems. Second annual progress Salzano, F.J. (ed.). 
(Brookhaven National Lab., Upton, N.Y. (USA)). Aug 1975. Con- 
tract E(30-1)-16. 105p. Dep. NTIS $6.50. 

Progress in the following three areas is reported: engineer- 
ing analysis and design; hydrogen production and auxiliaries; and 
hydrogen storage development. Process designs for the 26-MW 
electric storage facility were completed. Work to determine the al- 
lowed break-even capital cost of ‘black box’’ electric storage 
devices is completed. Studies of the performance and temperature 
dependence of power consumption versus current density were 
completed for the Solid Polymer Electrolyte and KOH small multi- 
cell modules. Test Bed A-1, for long-term attrition studies, was 
operated for 1200 hydride-dehydride cycles. About 60 percent of 
the starting FeTi alloy suffered a factor of ten size reduction, but 
the ability to absorb hydrogen showed no decrease. (LK) 


18836 (CONF-741070—, pp 13.1-13.22) Prospects for elec- 
trolytic hydrogen for chemical/industrial plants. Nuttall, L.J. 
(General Electric Co., Lynn, MA). 1974. 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 

In Proceedings: frontiers of power technology. 

Water electrolysis technology has reached a point where it 
can begin to significantly impact the hydrogen market within the 
next three or four years; laboratory cells are already demonstrating 
performance levels which can make electrolytic hydrogen genera- 
tion a major factor in the overall energy picture within 10-15 
years. Unlike thermal or thermochemical water splitting on which 
large amounts of R and D funding are being spent, the continuing 
electrolysis development to achieve the projections shown 
represents a low risk, relatively low cost program which appears 
capable of achieving comparable efficiencies and system costs and 
should receive increased attention from the development planners. 
(auth) 


18837 Effect of temperature on electrode kinetic parameters 
for hydrogen and oxygen evolution reactions on nickel electrodes in 
alkaline solutions. Miles, M.H.; Kissel, G.; Lu, P.W.T.; Srinivasan, 
S. (Brookhaven National Lab., Upton, NY). J. Electrochem. Soc.; 
123: No. 3, 332-336(Mar 1976). 

The electrode kinetic parameters for hydrogen and oxygen 
evolution were determined at temperatures of 80, 150, 208, and 


HYDROGEN 1983 


264°C on nickel electrodes in 50 percent KOH solutions. Improve- 
ments in the exchange current density with increasing temperature 
were more significant for the oxygen evolution reaction than for 
the hydrogen evolution reaction. A favorable change in the Tafel 
slope for the oxygen evolution reaction occurs between 150 and 
264°C which corresponds to an increase in the transfer coefficient 
from 0.67 to 3.3. This result supports the concept that a change in 
the reaction mechanism occurs for the oxygen electrode reaction 
near the Neel temperature of nickel oxide. At the higher experi- 
mental temperatures, the Tafel slope for the hydrogen evolution 
reaction changes from 2RT/3F at low overpotentials to about 
2RT/F at high overpotentials suggesting a slow electrochemical 
desorption mechanism. The present study indicates that significant 
reductions in cell voltage for water electrolysis can be obtained by 
higher operating temperatures. At temperatures of about 150°C, it 
should be possible to approach a 100 percent energy efficiency 
(based on AH) at current densities commonly used in commercial 
water electrolyzers. (auth) 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 18393 


(GA-A— 13726) Engineering of a thermochemi- 
cal water-splitting cycle. Final report. De Graaf, J.; Halvers, L.; 
Porter, J.; Russell, J. (General Atomic Co., San Diego, Calif. 
(USA)). 26 Mar 1976. Contract E(04-3)-167. vp. Dep. NTIS 
$5.50. 

In consultation with Los Alamos Scientific Laboratory, the 
LASL baseline sulfuric acid-sulfur-oxide-sulfide cycle for ther- 
mochemical hydrogen production was selected for preliminary en- 
gineering design. Using LASL data, or values estimated in col- 
laboration with LASL where data were incomplete, process condi- 
tions for all primary reactions were established. Conceptual solu- 
tions for separation and recycle processes were developed and 
combined with the primary reactions to prepare a complete flow 
sheet and heat and mass balances, including coupling to a high- 
temperature gas-cooled reactor (HTGR) heat source. Major equip- 
ment items were sized from the flow sheet and used as the basis 
for a first-order cost estimate. The nonoptimized thermal efficiency 
is 27 percent. For the flow sheet as developed, the chemical plant 
costs are heat-exchange dominated and of the order of 3.5 times 
the cost of the nuclear heat source. Areas offering potential 
process improvement and/or requiring further experimental or 
analytical investigation are identified and discussed. 


18839 Process for producing hydrogen from water. Pangborn, 
J.B.; Sharer, J.C. (to American Gas Association). US Patent 
3,939,257. 17 Feb 1976. Filed date 20 Aug 1973. 12p. 

A process is given for the production of hydrogen and ox- 
ygen from water comprising the steps of forming ferric chloride 
from ferriferrous oxide by reaction with a chloride ion yielding 
substance, reducing the ferric chloride produced with a reducing 
agent to produce ferrous chloride, and then oxidizing the ferrous 
compound with water so as to produce hydrogen. Suitable reduc- 
ing agents include cuprous chloride, chromous chloride and 
platinum. Several reactant regenerative closed cycle systems are 
disclosed utilizing the process of this invention for the production 
of hydrogen with high energy efficiences. 15 Claims, 4 Drawing 
Figures. 


18840 Photochemical cleavage of water: a system for solar 
energy conversion using monolayer-bound transition metal com- 
plexes. Sprintschnik, G.; Sprintschnik, H.W.; Kirsch, P.P.; Whitten, 
D.G. (Univ. of North Carolina, Chapel Hill). J. Am. Chem. Soc.; 
98: No. 8, 2337-2338(14 Apr 1976). 

A monolayer film of dilute chloroform solutions of surfac- 
tant analogues of tris (2,2'-bipyridine) ruthenium(II)** spread on a 
water-air interface were used to study the photochemical cleavage 
of water. When the monolayer assemblies were immersed in water 
and irradiated with a mercury lamp, a steady production of gas 
(concluded to be O, and H,) was observed. This method of 
preparing O, and H, appears to be an extremely promising means 
of solar energy conversion. (DDA) 


STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 19742 


18841 Hydrogen. Campbell, J.S.; Craven, P.; Davies, P. (to 


Imperial Chemical Industries Ltd.). US Patent 3,922,337. 25 Nov 
1975. Priority date 22 Jul 1970, United Kingdom of Great Britain 
and Northern Ireland (UK). 6p. 

Although low-temperature carbon monoxide shift catalysts 
containing copper and zinc oxide and possibly other oxides have 
been used industrially for some years, their use has given difficul- 
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ties due to unexplained losses of activity. It has now been found 
that such loss of activity can be prevented by use of a guard 
material more basic than zinc oxide, such as alkalized alumina, or 
preferably by using a catalyst bed in two parts, the inlet of 
which contains alkali above the limit normally acceptable for low 
temperature shift catalysts. 6 Claims, No Drawings. 


BIOSYNTHESIS 


18842 H, metabolism in Il. Light-de- 
SS = evolution by preparations from Chlamydomonas, 

and spinach. Ben-Amotz, A.; Gibbs, M. (Brandeis 
Univ., Waltham, MA). Biochem. Biophys. Res. Commun.; 64: No. 
1, 355- 359(5 May 1975). 

Light-dependent H, evolution from dithiothreitol as electron 
donor was observed with cell-free preparations of anaerobically 
adapted Chlamydomonas reinhardii, Scenedesmus obliquus and 
from spinach chloroplasts mixed with Chlamydomonas 
hydrogenase. NADH substituted for dithiothreitol as electron 
pane __ only in the Chlamydomonas preparation. 
i , an antagonist of plastoquinone, selectively 
inhibited H, photoevolution from NADH. These results are in- 
terpreted as indicating that 3-(3,4-dichlorophenyl)-1, |-dimethyl 
insensitive H, photoevolution by algae containing 
hydrogenase is due to the capability of NADH to reduce 
plastoquinone in the electron transport chain, and to evolve H, by 
a low redox potential carrier of photosystem I. 


STORAGE 
REFER ALSO TO CITATION(S) 19503, 19882 


18843 (AD-A—016256) Hydrogen storage and transfer. Semi- 
annual technical 1 Feb—31 Jul 1975. Cole, R.B.; Magee, 
R.S.; Hollenberg, J.W. (Stevens Inst. of Tech., Hoboken, N.J. 
(USA). Dept. of Mechanical Engineering). 25 Aug 1975. Contract 
N00014-75-C-0220. 89p. (ME-RT—75008). NTIS $4.75. 

See also Semiannual rept. dated 28 Feb 1975, 
AD/A—006984. 

Various modes of hydrogen storage are considered: com- 
pressed gas, liquid and solid (hydride). Preliminary analysis of 
energy-storage densities and costs dictated more detailed con- 
sideration of hydrogen storage as a cryogenic liquid or metal 
hydride for (1) small-scale mobile storage and (2) large-scale sta- 
tionary storage. Concentration was on these two modes in gather- 
ing and evaluating sufficient quantitative information to allow as- 
sessment of engineering problems and overall practicality. Liquid- 
hydrogen liquefaction, transfer and storage, and safety were ex- 
plored. Liquid-cryogen pumping technology is reviewed with par- 
ticular concern for application to airborne pumping of liquid- 
hydrogen. Pump types and performance are examined and techni- 
cal problems identified. An examination of the state-of-the-art of 
metallic-hydride hydrogen storage is examined. (GRA) 


CHEMISORPTION 
REFER ALSO TO CITATION(S) 18835, 19881 


18844 (UCRL—52039) High-pressure hydrogen apparatus for 
PCT studies up to ~700 MPa and 200°C: preliminary results on 
LaCo,H, , at 21°C. Lakner, J.F.; Steward, S.A.; Uribe, F. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
27 Feb 1976. Contract W-7405-Eng-48. llp. Dep. NTIS $3.50. 

An apparatus has been developed to react samples with 
hydrogen at pressures of up to 689.5 MPa (6805 atm) and tem- 
peratures of up to 200°C. It is being used to determine whether 
RT; and RT, compounds (where R is a lanthanide element and T 
is a 3-d transition element, usually cobalt or nickel) ‘’fill up’’ with 
hydrogen when subjected to high hydrogen pressures. Preliminary 
experiments with LaCo, in this apparatus showed a new (third) 
plateau at 126.7 MPa (1250 atm) in the PCT diagram; only two 
plateaus have previously been reported. There is an abrupt upturn 
at an H/LaCo, ratio of approximately 8.23. A second run showed 
an upturn at 8.76. The maximum loading is nine atoms of 
hydrogen. 


18845 (UCRL—77455) Storage of hydrogen isotopes in inter- 
metallic compounds. Steward, S.A.; Lakner, J.F.; Uribe, F. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 6 
Apr 1976. Contract W-7405-Eng-48. 29p. (CONF-760401—6). 
Dep. NTIS $4.00. 

From Conference of the division of fuel chemistry, of the 
American Chemical Society; New York, New York, United States 
of America *USA® (5 Apr 1976). 
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High-pressure studies of LaCos; have produced a hydride 
with the LaCo;H, composition, which is the expected maximum 
stoichiometry. A comparison of hydrogen solubility in ErCo, with 
previous studies in PrCo,, PrCo;, and ErCo, show that hydride sta- 
bility decreases with lanthanide atomic .umber and with increasing 
atom ratio of transition metal to lanthanide metal. Empirical 
methods for estimating ternary hydride enthalpies and free ener- 
gies are evaluated and are found inadequate for calculating ap- 
proximate hydrogen plateau pressures. 


TRANSPORT 


REFER ALSO TO CITATION(S) 18843 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 18836 


SAFETY 


18846 (AD-A—014127) Investigation of hazards associated 
with using hydrogen as a military fuel. Research and development 
report. Bowen, T.L. (Naval Ship Research and Development 
Center, Annapolis, Md. (USA)). Aug 1975. 88p. 
(NSRDC—4541). NTIS $4.75. 

This hazards investigation was undertaken as part of an 
overall exploratory Navy program intended to examine the logistic 
implications, the engineering problems, and the potential hazards 
associated with hydrogen as a military fuel. Existing literature 
which is relevent to the hazards associated with hydrogen was sur- 
veyed and summarized. The hazards of certain alternative fuels in- 
cluding hydrogen, ammonia, hydrazine, ethyl and methyl alcohol, 
and representative conventional fuels including diesel fuel marine, 
gasoline, JP-5, and methane, were compared. The comparison 
covered leakage, volatility, dissipation, ignition, flammability, 
deflagration, radiation, detonation, and health hazards. (GRA) 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 19878, 19881, 19882 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 19438, 19640, 19648, 19649 


18847 Stability of combustible Krishna, C.R. 
(Brookhaven National Lab., Upton, NY); Berlad, A.L. Combust. 
Flame; 26: No. 1, 133-135(Feb 1976). 

The utility of Lyapunov functionals in characterizing igni- 
tion conditions is examined for the inhomogeneous case of a com- 
bustible system whose extent is that of an infinite slab of unit half- 
width (the F-K problem). The analysis shows that these functionals 
are useful in one verifiable case and should therefore be useful in 
the stability analysis of other inhomogeneous combustible systems. 
(JSR) 


HYDROCARBON FUELS 
REFER ALSO TO CITATION(S) 18489, 18911, 20197 


18848 (AD-A—014947) Future synthetic fuels. A_ scientific 
and technical applications forecast. Final report. Taylor, W.F.; Hall, 
H.J. (Exxon Research and Engineering Co., Linden, N.J. (USA). 
Government Research Lab.). Sep 1975. Contract DAADOS-73-C- 
0559. 152p. NTIS $6.25. 

This STAF reviews the broad problem of the impact on the 
U.S. Army of the use of synthetic fuels (defined as a non-petrole- 
um derived fuel) over the time period of 1975 to 2000. The STAF 
is divided into three basic parts. The first part involves a forecast 
of which synthetic fuels will have a major impact in the time 
period under study. In the second part of the STAF, those al- 
ternate fuels identified as the most feasible synthetic fuels in the 
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future were subjected to detailed analyses. The third part of the 
STAF consists of the identification of a number of areas which ap- 
pear to offer promise for fruitful R and D in the synthetic fuel 
area. (Author) (GRA) 


18849 Methanation of synthesis gas. 168th meeting of the 
American Chemical Society, Atlantic City, NJ, September 9, 1974. 
Seglin, L. (ed.). Washington, DC; American Chemical Society 
(1975). 185p. (CONF-740955—P3). $19.95. 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

A collection of nine papers dealing with fundamental and 
applied aspects of methanation is presented with the purpose of of- 
fering a broad perspective to the recent developments in this area. 
The topics covered include a comprehensive review, ther- 
modynamics of the process, catalyst development and formulation, 
and specific methanation processes. Also included is a panel 
discussion by the speakers at the symposium of questions 
presented by attendees. Individual abstracts were prepared. (JSR) 


18850 (CONF-720361—1) Continuous processing of urban 
refuse to oil using carbon monoxide. Friedman, S.; Ginsberg, H.H.; 
Wender, I.; Yavorsky, P.M. (Bureau of Mines, Pittsburgh, Pa. 
(USA). Energy Research Center). 1972. 18p. Bureau of Mines, 
Pittsburgh, PA. 

From 3. mineral waste utilization symposium; Chicago, Il- 
linois, United States of America *USA*® (14 Mar 1972). 

Experimental results obtained in the production of oil in a 
small continuous unit by treating sucrose with carbon monoxide 
and water at elevated temperatures and pressure were reported. 
The runs were made on 30 percent aqueous sucrose solution con- 
taining 5 percent sodium carbonate as catalyst. The effects of tem- 
perature, pressure, and residence time were determined. A prelimi- 
nary run with a slurry of urban refuse gave significant oil yields, 
but not as good as predicted by the sucrose runs. Preliminary cost 
estimates for the process were made. (JSR) 


18851 (NSF-RA-N—74-268) Fuel gas production from solid 
waste. Final report, June 28, 1973—December 31, 1974. Dynatech 
report No. 1258. Kisperé, R.G.; Sadek, S.E.; Anderson, L.C.; Wise, 
D.L. (Dynatech R/D Co., Cambridge, Mass. (USA)). 31 Jan 1975. 
Contract NSF-C-827. 168p. (NSF/RANN/SE/C—827/PR/74/5). 
National Science Foundation, Washington, DC. 

A comprehensive computer model of a waste digestion plant 
was developed. Equipment, size, and processing conditions were 
selected for producing fuel gas at minimum cost on a scale 
representative of municipal waste generation. The values of operat- 
ing and cost parameters were extensively verified and documented. 
A sensitivity study was applied to the cost calculations to deter- 
mine the effect of variations from base-line conditions. The 
economic computations indicate that fuel gas may be produced 
from solid waste by anaerobic digestion at an acceptable cost. The 
design of a system proof-of-concept experiment is presented. 


18852 (PB—241834) Fluidized bed combustion process evalua- 
tion. (Phase I. Residual oil gasification/desulfurization demonstra- 
tion at atmospheric pressure). Volume I. Summary. Report for May 
1973—Dec 1974 on Phase I. Keairns, D.L.; Newby, R.A.; Vidt, 
E.J.; O'Neill, E.P.; Peterson, C.H. (Westinghouse Research Labs., 
Pittsburgh, Pa. (USA)). Mar 1975. Contract EPA-68-02-0605. 
133p. NTIS $5.75. 

See also PB—241835. 

Results are summarized of an evaluation of an atmospheric- 
pressure fluidized bed residual oil gasification/desulfurization 
process, as the chemically active fluidized bed (CAFB) process. 
The (CAFB) produces a clean, low-heating-value fuel gas for firing 
in a conventional boiler. The integrated process, has demonstrated 
the ability to meet environmental emission standards for sulfur ox- 
ides, nitrogen oxides, and particulates. Work carried out under this 
contract was directed toward completion of a preliminary design 
and cost estimate for a 50 MW demonstration plant and a 200 
MW plant design and cost estimate. Several process and design op- 
tions are evaluated. Process flow diagrams, energy and material 
balances, equipment specifications, vessel drawings, equipment ar- 
rangement drawings, a site plan, an electrical one-line drawing, 
and utility requirements are presented for the recommended 
process concept. Plant performance, environmental impact, and 
functional operating conditions are presented and development 
requirements identified. Capital and operating costs are presented 
for the 50 MW demonstration plant and for commercial plants 
with capacities from 50 to 500 MW. Limestone sorbent support 
data is given. (GRA) 


18853 (PB—241835) Fluidized bed combustion process evalua- 
tion. (Phase I. Residual oil gasification/desulfurization demonstra- 
tion at atmospheric pressure). Volume II. Appendices. Report for 
May 1973—Dec 1974 on phase I. Keairns, D.L.; Newby, R.A.; 
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Vidt, E.J.; O'Neill, E.P.; Peterson, C.H. (Westinghouse Research 
Labs., Pittsburgh, Pa. (USA)). Mar 1975. Contract EPA-68-02- 
0605. 420p. NTIS $10.50. 

See also PB— 241834. 

This volume contains appendices resulting from an evalua- 
tion of an atmospheric-pressure fluidized bed residual oil gasifica- 
tion/desulfurization process, the chemically active fluidized bed 
(CAFB) process. Appendices are entitled: Market data; Prelimina- 
ry design process description; Demonstration plant site; Fluidized 
bed oil gasification demonstration plant design basis; Design 
manual; Boiler modifications; Environmental impact; Commercial 
plant design; Initial design study; Evaluation and selection of reac- 
tion system process and design options; Spent stone processing op- 
tions; Dry sulfation experimental program; Slurry recarbonation 
experimental program; Acid sulfation experimental program; Dry 
recarbonation and sintering experimental programs; Sulfur 
recovery system design and evaluation; Limestone selection; Ther- 
mogravimetric studies on the sorbtion of sulfur by lime; and Spent 
limestone disposition. (GRA) 


18854 (PB—245083) Fuel gas production from solid waste. 
Final report, 28 Jun 1973—31 Dec 1974. Kispert, R.G.; Sadek, 
S.E.; Anderson, L.C.; Wise, D.L. (Dynatech R/D Co., Cambridge, 
Mass. (USA)). 31 Jan 1975. 167p. (Dynatech—1258). NTIS 
$6.25. 

See also PB— 238563. 

Six major program tasks are discussed: (1) Preliminary en- 
gineering analysis and economic evaluation of a full-scale fuel gas 
from solid waste facility; (2) Pilot plant design, procurement, and 
initial operation; (3) Supporting laboratory experiments and stu- 
dies at the University of Massachusetts and M.I.T.; (4) Confirma- 
tion of the economic model for the full-scale fuel gas from solid 
waste facility; (5) Evaluation and specification of a proof-of-con- 
cept pilot plant; (6) Application of the computer model to full- 
scale plant studies. (GRA) 


18855 (TID—27032) Systems study of fuels from sugarcane, 
sweet sorghum, and sugar beets. Third quarterly report. Lipinsky, 
E.S.; Nathan, R.A.; Sheppard, W.J.; Lawhon, W.T.; Otis, J.L.; Gur- 
ran, L.M.; Lemmon, A.W.; McClure, T.A.; Anderson, T.L.; 
Helper, E.W. (Battelle Columbus Labs., Ohio (USA)). 14 Apr 
1976. 149p. Dep. NTIS $6.00. 

The primary objective of this study is to suggest methods to 
derive fuels economically from sugar cane, sugar beets, and sweet 
sorghum, evaluate the potential feasibility of the various sug- 
gestions, and to suggest means to convert the potential feasibility 
into practical feasibility. The sugar cane and sugar beet productivi- 
ty per acre and the production costs are estimated. Sugar cane is 
suitable for tropical and subtropical climates, whereas the sugar 
beet can be grown in temperate climates. The two most promising 
methods for the thermochemical conversion of the plants into 
synthesis gas are the Bailie and the Purox process. Anaerobic con- 
version of sugar crop fiber into SNG has not yet been subjected to 
extensive laboratory investigation, but it is expected that pretreat- 
ment would probably be needed to improve the rate of digestion of 
the lignocellulosic fiber. (JSR) 


18856 Method and apparatus for CO, conversion to methane. 
Gregory, D.P. (to Inst. of Gas Tech.). US Patent 3,766,027. 16 
Oct 1973. 

IGT’s new energy-saving approach for converting CO, to 
methane uses a special methanation-electrolysis cell that combines 
production of purge hydrogen with methanation. Carbon dioxide is 
scrubbed from the atmosphere or other sources by a carbon-diox- 
ide absorber, from which it is then liberated by regeneration with 
heat and swept out of the regenerator with a stream of purge 
hydrogen or methane. The hydrogen is produced in a special elec- 
trolysis cell having an electrolyte compatible with CO, and 
operated at methanation conditions, with the hydrogen-evolving 
electrode being fed with the CO, evolved from the regeneration 
stage of the absorber. The conditions in the cell are controlled to 
produce methane. In turn, this lowers hydrogen pressure and 
depolarizes the cell. The methanation zone of the cell is preferably 
in heat-exchange relationship with the regeneration phase of the 
CO, absorber to provide the heat necessary for regenerating the 
CO,-absorbing liquid. The overall reaction in the methanation- 
electrolysis cell represents an energy saving of about 14 percent 
over a 2-step process involving hydrogen production and methana- 
tion in separate zones. The process is particularly adaptable to the 
use of nuclear energy to provide the electricity for the electrolyzer. 
The end-product gas may be used as a natural gas substitute or a 
feedstock for chemical processes. 


18857 Process for producing solid industrial fuel. Pyle, O. (to 
Kingsford Co.). US Patent 3,950,143. 11 Aug 1972. vp. 

A continuous process is described for making substantially 
pollution-free solid fuel from moist small particle woody materials 


characterized by a cellulosic fibrous structure comprising the steps 
of: continuously supplying said materials to a drier; drying said 
materials until the moisture content thereof is less than approxi- 
mately 15 percent; admitting said dried materials to a carbonizer; 

lyzing said materials in said carbonizer at least until the 
iow structure thereof is destroyed to forin a solid fuel having a 
fuel value of at least about 11,000 Btu per pound of solid fuel 
formed on a moisture and ash-free basis and a volatile combustible 
matter content of at least about 30 percent; cooling and condition- 

said fuel —— spontaneous combustion to form a solid, low 
sulfur industrial fuel 


18858 Manufacture of methane. Broecker, F.J.; Zirker, G.; 
Triebskorn, B.; Marosi, L.; Schwarzmann, M.; Dethlefsen, W.; 
Kaempfer, K. (to BASF Aktiengesellschaft). US Patent 3,950,368. 
13 Nov 1973. Priority date 15 Nov 1972, German, Federal 
Republic of (F.R. Germany). vp. 

A process is reported for the manufacture of methane by 
steam reforming of hydrocarbons of 2 to 30 C atoms or their mix- 
tures on nickel catalysts at superatmospheric pressure, and after- 
treatment of the resulting cracked gases consisting essentially of 
carbon monoxide and carbon dioxide, hydrogen, methane, and 
steam, wherein, in a first process stage, in order to produce gases 
containing methane, the hydrocarbon vapors or their mixtures 
together with steam are passed under superatmospheric pressure 
and at temperatures above 250°C through the bed of a practically 
alkali-free supported nickel catalyst produced from the catalyst 
precursor NigAl,(OH),¢.CO3.4H,O, wherein the catalyst precursor 
is manufactured by precipitating the compound Ni,Al,(O 
H),.-CO3.4H,O from aqueous solution, drying it at a temperature 
of from 80° to 180°C, calcining it at a temperature of from 300° to 
550°C and subsequently reducing it in a stream of hydrogen, with 
the proviso that between the drying stage and the calcination stage 
the temperature is raised at a rate in the range from 1.60° to 
3.33°C/minute, and the reaction products obtained after passing 
through the first process stage, in which the catalyst has been kept 
at temperatures from 300° to 500°C by the heat of reaction which 
was liberated, are cooled, and the gases consisting essentially of 
methane, hydrogen and carbon monoxide and carbon dioxide are 
passed, in a further catalytic process stage, under superatmospher- 
ic pressure and at temperatures of the gas mixtures from 200° to 
300°C, through a bed of a low temperature naphtha cracking 
catalyst containing nickel. 


18859 Process for making fuel gas. Mandelik, B.G.; Green, 
M.I. (to Pullman Inc.). US Patent 3,771,261. 13 Nov 1973. vp. 

In Pullman Inc.'s improved process for producing fuel gas, 
the sulfur content of the naphtha is first reduced to less than 7 
ppm by contact with hydrogen (at a hydrogen/sulfur mole ratio of 
25-1000) in the presence of a catalyst. A major portion of the 
desulfurized naphtha is then heated to 800 to 1000°F for catalytic 
steam reforming to methane (at a ratio of | to 2 mole of steam per 
carbon atom) while the minor portion (less than 12 vol percent), 
after being superheated to 920 to 1250°F, is catalytically reformed 
at 750 to 1100 psi and 950 to 1150°F (at a ratio of 2.1 to 12.1 
moles of steam per carbon atom). The resulting hydrogen-rich gas, 
after removal of inorganic oxides, is contacted with unsulfurized 
naphtha in a desulfurization zone where the hydrogen/sulfur mole 
ratio is 400 to 850. 


18860 Production of gaseous and liquid fuels from crude oil. 
Gambs, G.C.; Nix, W.H.; Barnhart, J.H.; Cathcart, J.G. (to Ford, 
Bacon and Davis, Inc.). US Patent 3,778,239. 11 Dec 1973. vp. 

Ford, Bacon and Davis, Inc., uses fractional distillation to 
produce 4 basic fractions which are subsequently processed to 
produce SNG, gas turbine fuel, and boiler fuel to meet pollution 
control requirements. The 4 basic fractions consist of a light distil- 
late composed of hydrocarbons boiling at less than 350°F, an inter- 
mediate distillate composed of hydrocarbons with a 320 to 420°F 
boiling range, a reduced crude oil residue of heavier hydrocarbons 
boiling above 420°F, and sour gas consisting mainly of C,-C, 
hydrocarbons and H,S. The light-distillate fraction is desulfurized 
and catalytically treated in a CRG unit to produce SNG. The sour- 
gas fraction is desulfurized and used directly or catalytically en- 
riched to produce SNG. The intermediate distillate fraction can be 
used as turbine fuel directly or after desulfurization; the reduced 
crude is desulfurized and used as boiler fuel. 


18861 Methanation of carbon monoxide and carbon dioxide. 
Fleming, D.K.; Randhava, S.S.; Camara, E.H. (to Inst. of Gas 
Tech.). US Patent 3,787,468. 22 Jan 1974. vp. 

IGT developed a selective process for converting carbon 
monoxide and carbon dioxide to methane for ammonia synthesis 
or fuel-cell operation. The process consists of reacting gases con- 
taining CO and/or CO, with hydrogen over a multicomponent 
catalyst containing ruthenium, rhodium, and tungsten oxide with or 
without platinum. The product gas composition can be controlled 
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by adjusting the input-gas flow rate and temperature conditions in 
the methanation reactor. The process was successfully tested over 
a temperature range of 122° to 482°F (50 to 250°C) with varying 
catalyst composition and feed flow rates. 


18862 Separation of methane and nitrogen mixtures under non- 
steadystate conditions. Klass, D.L.; Landahl, C.D. (to Northern 
Natural Gas Co.). US Patent 3,797,200. 19 Mar 1974. vp. 

Methane and nitrogen can be separated more easily and ef- 
ficiently from a mixture of these 2 components by using a 
homopolymer of polyacrylonitrile membrane under nonsteady-state 
conditions. The membrane is moved at selected and variable 
velocities from a sorption zone in which hig':-permeability — 
is picked up to a desorption zone in which nitrogen is rele 


18863 Methane production. Koh, K.K.; Pennington, R.E.; Ver- 
non, L.W.; Nahas, N.C. (to Exxon Research and Engineering Co.). 
US Patent 3,958,957. 1 Jul 1974. vp. 

A method is reported for the production of a methane-rich 
gas which comprises introducing a gaseous mixture of hydrogen 
and at least one carbon oxide into a reaction zone containing a 
carbon-alkali metal catalyst at a temperature between about 800°F 
and about 1500°F and at a pressure between about atmospheric 
and about 2000 psig, said catalyst being prepared by heating an in- 
timate mixture consisting essentially of a carbonaceous solid and 
an alkali metal constituent to an elevated temperature sufficient to 
produce a reaction between the carbon and alkali metal in said 
mixture and form a carbon-alkali metal reaction product, and 
recovering a methane-rich gas from said reaction zone. 


18864 Methane production process and arrangement therefor. 
Goeke, E. (to Krupp-Koppers GmbH). US Patent 3,958,956. 9 Jul 
1974. Priority date 13 Jul 1973, German, Federal Republic of 
(F.R. Germany). vp. 

An apparatus is reported for methanizing the gaseous 
product obtained in the partial oxidation of coal or heavy 
hydrocarbon oil, the said apparatus comprising a saturation tower 
for at least partially saturating the gas with water vapor, an inlet 
for the gaseous oxidation product disposed at the lower portion of 
said saturation tower, a reactor vessel for bringing the gas in con- 
tact with the catalyst in order to methanize it, a cooling tower for 
cooling the hot methanized gas, an outlet at the upper portion of 
said cooling tower for discharging the methanized gas, gas conduit 
means for passing the at least partially saturated gas from the top 
portion of the reactor vessel and for passing the methanized gas 
from the bottom portion of the reactor vessel to the lower portion 
of the cooling tower, water conduit means for passing high tem- 
perature water from the bottom of the cooling tower to the head 
of the saturation tower and passing cooling water from the bottom 
of the saturation tower to the head of the cooling tower and means 
for withdrawing the cooled methanized gas from the apparatus, the 
said means for passing heated water and means for passing cooling 
water, together with said two towers, forming a closed flow circuit. 


18865 Survey of methanation chemistry and processes. Seglin, 
L. (Bechtel Associates Professional Corp., New York); Geosits, R.; 
Franko, B.R.; Gruber, G. pp 1-30 of In Methanation of synthesis 
gas. Seglin, L. (ed.). Washington, DC; American Chemical Society 
(1975). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P3. 

The field of methanation is surveyed from fundamentals 
through commercial application. Thermodynamic data are used to 
predict the effects of temperature, pressure, number of equilibrium 
reaction stages, and feed composition on methane yield. 
Mechanisms and proposed kinetic equations are reviewed. These 
equations cannot prove any one mechanism; however, they give in- 
sight on relative catalyst activity and rate-controlling steps. Deriva- 
tion of kinetic equations from the temperature profile in an 
adiabatic flow system is illustrated. Various catalysts and their 
preparation are discussed. Nickel seems best; nickel catalysts ap- 
parently have active sites with AF approximately equal to 3 kcal 
which accounts for observed poisoning by sulfur and steam. Car- 
bon laydown is thermodynamically possible in a methanator, but it 
can be avoided kinetically by proper catalyst selection. Proposed 
commercial methanation systems are reviewed. 


18866 Equilibrium considerations in the methane 
system. Gruber, G. (Cogas Development Co., Princeton, NJ). pp 
31-46 of In Methanation of synthesis gas. Seglin, L. (ed.). 
Washington, DC; American Chemical Society (1975). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P3. 

Equilibrium. calculations are made for the chemical species 
involved in methane synthesis: CO, CO,, H,O, H;, and CH,. 
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Complete curves of carbon deposition are presented for all possi- 
ble starting compositions over a range of pressures and tempera- 
tures. Two thermodynamic forms of carbon are investigated, as are 
the effects of pressure, temperature, and starting composition on 
equilibrium gas compositions and product gas heating value. De- 
pending on starting composition and type of carbon deposited, in- 
creasing the temperature may, or may not, cause equilibrium car- 
bon deposition. Pressure has little practical effect on carbon 
deposition. Equilibrium methane composition decreases as the 
temperature increases and increases as the pressure increases. 
Equilibrium hydrogen and carbon monoxide concentrations 
decrease with increasing —, and increase with increasing 
temperature. The effects of these phenomena on methane synthesis 
are discussed. 


4 8867 Development of methanation ca for the synthetic 
natural gas processes. Hausberger, A.L.; Knight, C.B.; Atwood, K. 
(Catalysts and Chemicals, Inc., Louisville, KY). pp 47-70 of In 
Methanation of synthesis gas. Seglin, L. (ed.). Washington, DC; 
American Chemical Society (1975). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P3. 

It was shown in laboratory studies that methanation activity 
increases with increasing nickel content of the catalyst but 
decreases with increasing catalyst particle size. Increasing the 
steam-to-gas ratio of the feed gas results in increased carbon 
monoxide shift conversion but does not affect the rate of methana- 
tion. Trace impurities in the process gas such as H,S and HCl 
poison the catalyst. The poisoning mechanism differs because the 
sulfur remains on the catalyst while the chloride does not. 
Hydrocarbons at low concentrations do not affect methanation ac- 
tivity significantly, and they reform into methane; at higher levels, 
hydrocarbons inhibit methanation and can result in carbon deposi- 
tion. A pore diffusion kinetic system was adopted which correlates 
the laboratory data and defines the rate of reaction. 


18868 Formulation and operation of methanation catalysts. 
Bridger, G.W.; Woodward, C. (Imperial Chemical Industries Ltd., 
Billingham, Eng.). pp 71-86 of In Methanation of synthesis gas. 
bo L. (ed.). Washington, DC; American Chemical Society 
( ). 

From 168. national meeting of Am«rican Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P3. 

The basic requirements for a satisfactory nickel methanation 
catalyst are ease of reducibility, activity, and stability. Plant 
designs usually require that the catalyst be reduced at a tempera- 
ture no higher than reactor operating temperature. High activity is 
associated with high nickel surface area, and stability is obtained 
by maximizing strength and resistance to sintering. During plant 
operation, it is advantageous in planning shutdowns and catalyst 
replacements to be able to predict the future useful life of a 
catalyst charge. By monitoring the temperature profile in the 
catalyst bed, the depth of unused catalyst remaining after attain- 
ment of design exit conditions can be determined graphically. 
From a study of the history of the catalyst charge, its probable fu- 
ture useful life can then be predicted. 


18869 Synthesis of methane in hot gas recycle reactor pilot 
plant tests. Haynes, W.P.; Forney, A.J.; Elliott, J.J.; Pennline, H.W. 
(Energy Research Center, Pittsburgh). pp 87-112 of In Methana- 
tion of synthesis gas. Seglin, L. (ed.). Washington, DC; American 
Chemical Society (1975). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P3. 

Four pilot plant experiments were conducted at 300 psig 
and up to 475°C maximum temperature in a 3.07-in. i.d. adiabatic 
hot gas recycle methanation reactor. Two catalysts were used: 
parallel plates coated with Raney nickel and precipitated nickel 
pellets. Pressure drop across the parallel plates was about '/,, that 
across the bed of pellets. Fresh feed gas containing 75 percent H, 
and 24 percent CO was fed at up to 3000/hr space velocity. CO 
concentrations in the product gas ranged from less than 0.1 per- 
cent to 4 percent. Best performance was achieved with the Raney- 
nickel-coated plates which yielded 32 mscf CH,/Ib Raney nickel 
during 2307 hrs of operation. Carbon and iron deposition and 
nickel carbide formation were suspected causes of catalyst deac- 
tivation. 


18870 Effect of certain reaction parameters on methanation of 
coal gas to SNG. Eisenlohr, K.H. (Lurgi Mineraloeltechnik GmbH, 
Frankfurt am Main); Moeller, F.W.; Dry, M. pp 113-122 of In 
Methanation of synthesis gas. Seglin, L. (ed.). Washington, DC; 
American Chemical Society (1975). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 
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See CONF-740955—P3. 

Methanation of coal gas to specification grade substitute 
natural gas (SNG) has been investigated in two semicommercial 
pilot plants. One plant was operated with coal gas which was 
generated in a commercial Lurgi pressure gasification plant and 
purified in a commercial Rectisol unit. Thus, the overall scheme 
for producing SNG from coal has been demonstrated. In addition 
to long term test runs of 4000 and 5000 hrs that established a 
catalyst lifetime of greater than 16,000 hrs in a commercial plant, 
numerous tests demonstrated the effects of operating temperature 
and of steam in reactor feed gas on catalyst activity and catalyst 
deactivation. The effects of feed gas composition (e.g., H:/CO 
ratio, CO, content, trace components, and catalyst poisons) were 
also investigated. 


18871 Design and operation of catalytic methanation in the 
HYGAS pilot plant. Bair, W.G.; Leppin, D.; Lee, A.L. (Inst. of Gas 
Tech., Chicago). pp 122-137 of In Methanation of synthesis gas. 
oo L. (ed.). Washington, DC; American Chemical Society 
qa ). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P3. 

The concept of the HYGAS process for producing a high- 
Btu pipeline quality gas includes a cold gas recycle methanation 
step. The overall process and equipment is described. Typical data 
from the 561 hours of operation are discussed. Space velocities of 
3200-4400 scf/ft® catalyst hr with an essentially sulfur-free feed gas 
with hydrogen:carbon monoxide ratios of 2.9 to 16.8 were used in 
the tests. Carbon monoxide conversion was complete in all tests. 
No significant deterioration of the Harshaw Ni-0104T catalyst with 
continued use was observed. The design conditions for subsequent 
operation of the pilot-plant methanation units, which have changed 
as a result of the recent steam-oxygen modification of the HYGAS 
plant, are presented. 


18872 RMProcess. White, G.A.; Roszkowski, T.R.; Stanbridge, 
D.W. (Ralph M. Parsons Co., Pasadena, CA). pp 138-148 of In 
Methanation of synthesis gas. Seglin, L. (ed.). Washington, DC; 
American Chemical Society (1975). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P3. 

The RMProcess is a methanation scheme which catalytically 
converts mixtures of carbon oxides to methane at high tempera- 
tures without recycle. Syngas mixed with steam is directed over 
methanation catalysts contained in a series of adiabatic fixed bed 
reactors at progressively lower temperatures. Shift conversion oc- 
curs simultaneously with methanation, thereby eliminating the 
need for any pretreatment to achieve a stoichiometric feedstock 
mix and permitting removal of carbon dioxide in a single stage. 
Carbon formation is avoided completely by using steam and 
operating at high temperatures. This methanation process was 
developed to allow direct handling of gases high in CO content, 
e.g. those generated by coal or heavy oil gasification, at pressures 
ranging from atmospheric to greater than 1000 psig. 


18873 Liquid-phase methanation of high concentration CO 
syuthesis gas. Blum, D.B.; Sherwin, M.B.; Frank, M.E. (Chem 
Systems, Inc., Hackensack, NJ). pp 149-159 of In Methanation of 
synthesis gas. Seglin, L. (ed.). Washington, DC; American Chemi- 
cal Society (1975). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P3. 

Chem Systems is conducting a development program for the 
methanation of synthesis gases as part of a joint program of the 
United States Office of Coal Research and the American Gas As- 
sociation. The objective is to develop practical methods for 
producing substitute natural gas from coal. Chem Systems’ process 
involves the reaction of CO and H, in a liquid-fluidized catalyst 
system which is a novel way of effecting highly exothermic gas-gas 
reactions that offers several advantages over present technology. 
Experimental data were obtained on both bench-scale and process 
development units. Process variables are examined, and a kinetic 
model is developed to define the reaction mechanism. 


18874 Low-temperature steam reforming for hydrocar- 
bons. Morikawa, K.; Furuta, A.; Matsumoto, H. (to Japan Gasoline 
Co., Ltd.). US Patent 3,928,002. 23 Dec 1975. Priority date 28 
Nov 1972, Japan. 12p. 

A process is reported for manufacturing a methane-contain- 
ing gas, which comprises introducing hydrocarbons having at least 
2 carbon atoms per molecule and steam preheated at a tempera- 
ture in the range of 250° to 600°C into a steam reforming reactor 
(or reactors) packed with nickel-magnesia binary catalyst and ef- 
fecting steam reforming reaction of said hydrocarbons while main- 
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taining the temperature of the catalyst bed of said reactor(s) in the 
range of 300° to 600°C. 


Dixon, R.E. (to Phillips Petroleum Co.). US Patent 3,929,430. 30 
Dec 1975. Filed date 14 May 1973. 8p. 

A synthetic fuel gas is produced from crude oil by a com- 
bination of inter-related steps which separate the oil into several 
fractions, a first ethane and lighter gaseous fraction, a further gas 
fraction containing propane and butane, a gasoline containing frac- 
tion boiling up to about 400°F, and a heavy oil or residual fraction. 
The first two fractions are treated with caustic to remove sulfur 
and sulfur compounds therefrom, the third fraction is hydrodesul- 
furized and the fourth fraction is catalytically cracked to extinction 
to produce gaseous products and an additional gasoline fraction 
which is hydrodesulfurized whereupon all except the first fraction 
are combined and then converted by known operation to produce 
a synthetic natural gas or fuel. This gas or fuel can be combined 
with the first gas fraction either before or after hydrogen has been 
removed from it. 


18876 Fuel gas from. solid carbonaceous fuels. Crouch, W.B. 
(to Texaco Inc.). US Patent 3,929,429. 30 Dec 1975. Filed date 
26 Sep 1974. 14p. 

This is a continuous partial oxidation process for producing 
fuel gas or synthesis gas from solid carbonaceous fuels. In the 
process, two separate solid carbonaceous slurry feed streams (with 
the liquid vehicle being water in one slurry stream and liquid 
hydrocarbon fuel in the other) along with a separate stream of 
free-oxygen containing gas which is interposed between said slurry 
streams, are simultaneously introduced into a reaction zone of a 
free-flow noncatalytic gas generator where the three streams imp- 
inge and mix together to form an atomized dispersion that reacts 
by partial oxidation at an autogenous temperature in the range of 
about 1,500° to 3,500°F and a pressure in the range of about | to 
250 atmospheres. The effluent gas stream from the reaction zone 
is split into two streams which are separately cooled and cleaned 
to produce two separate gaseous streams one gaseous stream satu- 
rated with water and the other gaseous stream containing less than 
15 mole percent water. By the subject mixed mode operation, the 
weight ratios of water to fuel, oxygen to fuel, and liquid hydrocar- 
bon fuel to total solid fuel may be lowered. This provides a more 
suitable, and economical gas generator operation. 


18877 Molecular beam mass spectrometry applied to determin- 
ing the kinetics of reactions in flames. II. A critique of rate coeffi- 
cient determinations. Biordi, J.C.; Lazzara, C.P.; Papp, J.F. 
(Bureau of Mines, Pittsburgh). Combust. Flame; 26: No. 1, 57- 
76(Feb 1976). 

The microstructure of low-pressure methane-oxygen-argon 
flames was investigated using modulated molecular beam-mass 
spectrometry. Profiles of radical and stable species concentration, 
temperature, and area expansion ratio were used to calculate rate 
coefficients as a function of temperature for certain elementary 
reactions occurring in flames, namely, H + O, yields OH + O, H + 
CH, yields CH; + H,, CO + OH yields CO, + H, CH; + O yields 
H,CO + H, and H + CF;Br yields HBr + CF;. The profiles were 
modified (computationally) to simulate the effect of various per- 
turbations and errors possible in sampling and analysis, and the ef- 
fect on the rate coefficients is discussed. Detailed consideration is 
given to data reduction techniques, temperature profile-composi- 
tion profile alignment, and the possible temperature dependence of 
mass spectral fragmentation. The rate coefficients are not dramati- 
cally sensitive to the imposed perturbations, although the results 
depend upon the nature of the reaction in question. Rate coeffi- 
cients determined for high activation energy reactions and for 
reactions singularly responsible for the chemical behavior of a 
given stable species are in agreement with values determined by 
other techniques. Flame structure studies in which all significant 
radical and stable species are measured by a single technique are 
judged to be viable sources of high-temperature rate data for ele- 
mentary reactions, where such reactions have been identified. 
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18878 Methanol production. Gent, A.E.A. (to Imperial Chemi- 
cal Industries Ltd.). US Patent 3,950,369. 28 Mar 1974. Priority 
date 8 Apr 1968, United Kingdom of Great Britain and Northern 
Ireland (UK). vp. 

A process is reported for the production of methanol by 
Passing a gas comprising hydrogen and carbon dioxide over a 
methanol synthesis catalyst which consists essentially of copper, 
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zinc and a third component which is chromium or a metal oxide 
from Groups II to IV of the Periodic Table at a pressure below 
150 atmospheres and a temperature up to 300°C to form a gaseous 
reaction mixture including methanol and water and unreacted car- 
bon dioxide and then recovering the methanol from said gaseous 
reaction mixture, the improvement whereby the efficiency of the 
methanol recovery is increased, said improvement comprising the 
steps of cooling said gaseous reaction mixture to condense part of 
the methanol and water therein, scrubbing the remaining gaseous 
mixture with water to remove substantially the remainder of the 
methanol therefrom and recycling the scrubbed gas for further 
contact with said methanol synthesis catalyst. 


SOLID WASTE FUELS 
REFER ALSO TO CITATION(S) 19645, 19646, 20543 


18879 (AD-A—010429) LSW-500 disposal of Air Force liquid 
wastes. Final Apr 1973—Jun 1974. (Combustion Power 
Co., Menlo Park, Calif. (USA)). Apr 1975. Contract F29601-73- 
C-0128. 143p. NTIS $5.75. 

The results of a feasibility investigation on thermal degrada- 
tion of selected USAF liquid wastes in a fluidized bed incineration 
system are presented. Aircraft washrack wastes, paint stripping 
wastes, herbicide orange, petroleum, oil and lubricant wastes 
(POL), municipal garbage and sewage sludge were used for testing 
in Combustion Power Company's 3-foot diameter (LSW-500) fluid 
bed combustor. Results show that with proper liquid waste injec- 
tion locations and procedures POL wastes or shredded and air 
classified municipal garbage can be used as fuel to dispose of non- 
fuel liquid wastes without requiring supplemental fuel. When using 
solid waste as fuel to dispose of liquid waste or when using 
limestone to control HCI an additional particulate emission control 
device downstream of the first and second stage inertial system will 
be required. Combustion Power Company is presently developing a 
dry scrubber for this purpose. (GRA) 


18880 (IS—3852) Environmental effects of solid waste as a 
supplemental fuel. Hall, J.L.; Joensen, A.W.; Shanks, H.R. (Ames 
Lab., Iowa (USA)). Mar 1976. Contract W-7405-eng-82. 34p. 
Dep. NTIS $4.00. 

This report documents progress and summarizes effort 
between June 1975 and February 1976 on a project entitled 
"Environmental Effects of Solid Waste as a Supplemental 
Fuel.’’Procurement and calibration of equipment as well as train- 
ing of personnel has been accomplished, and sampling is in 
progress to satisfy the objectives of the environmental study. All 
input and output stream associated with operation of the steam 
generating units at the Ames Municipal Power Plant are being 
sampled. Sampling and characterization of fuel (both coal and 
processed refuse), ash and particulate effluent have been accom- 
plished. In addition, the oxides of nitrogen (NO/sub x/), oxides of 
sulfur (SO/sub x/), and heavy organics have been sampled. Results 
of all analysis accomplished to date of the various samples are re- 
ported. (auth) 


18881 (PB—244310) Characterization and utilization of mu- 
nicipal and utility sludges and ashes. Volume I. Summary. Final re- 
port. Hecht, N.L.; Duvall, D.S. (Dayton Univ., Ohio (USA). 
Research Inst.). May 1975. 40p. NTIS $3.75. 

The nature and disposal practices for municipal and utility 
sludges and ashes were studied. The study was primarily concerned 
with the sludges from municipal waste water, and water treatment 
plant, coal ash from power stations and grate residue from mu- 
nicipal incinerators. Each of these subject areas is presented in a 
separate report. Volume I of this series presents the summary for 
the results and conclusions developed for each of the subject 
areas. (GRA) 


18882 (PB—244780) Characterizing combustible portions of 
urban refuse for potential use as fuel. Report of investigations. 
Schultz, H.; Sullivan, P.M.; Walker, F.E. (Bureau of Mines, Pitt- 
sburgh, Pa. (USA). Pittsburgh Mining and Safety Research 
Center). Jul 1975. 32p. (BM-RI—8044). NTIS $3.75. 

Urban refuse that was mechanically separated at the U.S. 
Bureau of Mines pilot plant in College Park, Md., was successfully 
evaluated for its fuel values using standard coal analysis methods. 
Analyses performed on refuse samples taken from five sample 
points included moisture, ash, sulfur, chlorine, and heating value. 
It was recommended that characterization of the combustible por- 
tion of urban refuse by standard coal analysis procedures should 
be widely adopted. (GRA) 


18883 Process for treating organic wastes and product thereof. 
Brenneman, R.S.; Clancy, J.J. (to Combustion Equipment As- 
sociates, Inc.). US Patent 3,961,913. 29 Mar 1974. vp. 
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A process is reported for forming a combustible fuel from 
solid municipal waste containing an organic waste fraction and an 
inorganic waste fraction, comprising the steps of (a) treating the 
solid organic waste fraction of solid municipal waste with up to 11 
percent of mineral acid based on the weight of said solid organic 
waste fraction, and elevated temperature under conditions to form 
an embrittled material without effecting any substantial carboniza- 
tion, any substantial pyrolysis, any substantial decomposition or 
any substantial loss in dry weight of said waste component; and (b) 
reducing the resulting embrittled material to a finely divided form. 
The embrittled material in finely divided form is mixed with a pri- 
mary fuel. The primary fuel is in fluid form or solid form. 


LIQUID WASTE FUELS 


REFER ALSO TO CITATION(S) 18879 


HYDRO ENERGY 


REFER ALSO TO CITATION(S) 19438, 19503 


18884 Hydroelectric generating system. Van Mechelen, B. US 
Patent 3,958,130. 6 Jun 1975. vp. 

A hydroelectric generating mechanism is described. It com- 
prises: an electrical generator unit that includes a generator shaft 
having affixed thereto a series of evenly spaced, water bucket car- 
rying arms, each pivotally supporting a bucket at the outer end 
thereof; a water metering device operated by said shaft and con- 
structed and arranged alternately to deliver water to a bucket in an 
elevated, water receiving position a little past top dead center for 
driving the generator shaft and to cut off the delivery of water 
when a bucket has been substantially filled; and means for causing 
each bucket to discharge its load of water at substantially the 
lower limit of its travel so that it will travel upward empty. 


PLANT DESIGN AND OPERATION 


18885 (UCRL-Trans—10797) Hot-water reaction turbine. 
Reinkenhof, J. Translated from Forsch. Ingenieurwes.; 30: No. 2, 
43-49( 1964). 28p. Dep. NTIS $4.00. 

Under simplifying assumptions, the operation of a hot-water 
reaction turbine, based on the principle of Segner’s waterwheel, 
was investigated theoretically. Its application as a temporary drive 
for a high-power generator and the possibilities for regulating the 
power of such a turbine are discussed. The low efficiency of the 
a turbine is offset by the extremely low price of the instal- 

tion. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 21051 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 19438, 19628, 19636, 19637, 
19638, 19639 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 18939, 19635 


18886 (NSF-RA-N—74-248) Potential of solar energy for 
Texas. Project N/T-3, final report. Hildebrandt, A.F. (Houston 
Univ., Tex. (USA). Dept. of Physics). 15 Nov 1974. 42p. National 
Science Foundation, Washington, DC. 

For Governor's Energy Advisory Council of Texas. 

Home heating and cooling via solar energy as well as in- 
tegration of solar energy into electric and gas utilities are con- 
sidered. Large-scale collection of solar energy via the solar tower 
or central receiver concept results in heat collection at a cost esti- 
mated to be equivalent to oil at $8/bbl. Introduction of solar ener- 
gy technology could cause as much as $35 billion capital expendi- 
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ture by the year 2000 and result in some 50,000 new jobs in 
Texas. This level of expenditure could provide 3 x 10"° BTU of 
heat, sufficient to provide 25 percent of the electrical generating 
capacity and an additional 1.5 x 10'* BTU delivered in the form of 
gaseous fuels. For solar energy to have an impact in the state, 
however, full integration into electric, gas, and possibly heating 
and cooling utilities will have to be made. 


18887 (S.E.S.—75/1) Melbourne climatic data for use with 
solar collectors. Proctor, D. (Commonwealth Scientific and Indus- 
trial Research Organization, Melbourne (Australia)). May 1975. 
llp. Dep. NTIS (US Sales Only) $3.50. 

The tables in this report cover the period Jan. 1, 1966 to 
Dec. 31, 1973, and were obtained by collating total global solar 
radiation on a 38° inclined plane at Highett, together with dry bulb 
temperatures and wind velocity. The radiation was measured 
por using a precision Eppley pyranometer with a ground shield. 
( M) 


18888 (S.E.S.—75/3) Global horizontal solar radiation for 
Australian locations stored in the CSIRO CYBER 7600 system: the 
data and method of retrieval. Bugler, J.W. (Commonwealth Scien- 
tific and Industrial Research Organization, Melbourne (Australia) ). 
Jun 1975. 10p. Dep. NTIS (US Sales Only) $3.50. 

The Commonwealth Bureau of Meteorology has established 
and operates a network of stations throughout Australia measuring 
solar radiation. The network was established early in 1968 and, 
with subsequent additions, consists of some 20 stations recording 
total global horizontal solar radiation integrated over half-hourly 
periods; some of these stations also record diffuse horizontal solar 
radiation over the same periods. These data are processed and 
stored on magnetic tape in the Computer Section of the 
Meteorological Bureau in Melbourne. A complete copy of the tape 
of global horizontal solar radiation has been reproduced in a form 
compatible with the C.S.I.R..0. CYBER 7600 computer. This re- 
port describes the information stored on the C.S.I.R.O. magnetic 
tape and the method of retrieving that information. (WDM) 


18889 (S.E.S.—75/4) Determination of hourly solar radiation 
incident upon an inclined plane from hourly measured global 
horizontal insolation. Bugler, J.W. (Commonwealth Scientific and 
Industrial Research Organization, East Melbourne (Australia)). Jul 
1975. 37p. Dep. NTIS (US Sales Only) $4.00. 

Using only measured hourly values of global solar radiation 
on a horizontal surface, a method has been developed for comput- 
ing the corresponding hourly values of global radiation on a sur- 
face inclined at any angle and oriented in any direction. The 
method has been checked using measured hourly values in Mel- 
bourne over a five-year period of insolation on both a horizontal 
surface and a plane inclined at 38° to the horizontal facing North. 
The differences between the computed hourly values and the mea- 
sured hourly values are found to be approximately normally dis- 
tributed about zero with a standard deviation of 0.16 MJ m~?. 
(WDM) 


18890 Solar absorption in a stratosphere perturbed by NO/sub 
x/ injection. Luther, F.M. (Univ. of California, Livermore). 
Science; 192: No. 4234, 49-51(2 Apr 1976). 

The changes in the solar absorption by nitrogen dioxide and 
ozone induced by the injection of NO/sub x/ (oxides of nitrogen) 
in the stratosphere are complementary, even though the nitrogen 
dioxide absorption is only a small fraction of the ozone absorption 
for an unperturbed statosphere. The factors causing this effect are 
described, and an analysis is made of the perturbed solar radiation 
budget. 


ECONOMICS 
REFER ALSO TO CITATION(S) 18923 


18891 (CONF-741070—, pp 11.i-11.21) Economics of solar 
and wind energy systems for large scale power generation. Ramaku- 
mar, R.; Allison, H.J.; Hughes, W.L. (Oklahoma State Univ., Still- 
water). 1974. 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 

In Proceedings: frontiers of power technology. 

A case is made for the continued development of solar and 
wind energy systems to provide viable alternatives to fossil fuels in 
the years to come. A simplified economic analysis of solar and 
wind energy systems of the type being developed at Oklahoma 
State University is presented, and the calculated generation costs 
in mills per kWh are compared with those of conventional fuel- 
burning systems for different fuel costs, load factors, and interest 
rates. The results show that certzin aspects of solar and wind ener- 
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gy conversion can, at present, generate energy at costs competitive 
with conventional systems and that more favorable conditions can 
be expected in the future as fossil fuels become scarce and fuel 
costs further go up as predicted. (auth) 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 18840 


PHOTOVOLTAIC CONVERSION 


18892 (AD-A—011219) Spectral studies on germanium pin- 
photovoltaic cells for voltaic conversion. Technical re- 
port. Kittl, E.; Guazzoni, G. (Army Electronics Command, Fort 
Monmouth, N.J. (USA)). May 1975. 38p. (ECOM—4324). NTIS 


$3.75. 

The results of an experimental investigation on a newly- 
developed germanium PIN-photovoltaic cell are reported, covering 
measured data on the spectral response of this cell. Also reported 
are experimental data on the optical surface reflectance and an 
analysis of its influence on the true spectral response of the cell. 
Measurements of the cell’s output performance are reported for 
three different sources of chromatic radiation. These results are 
then compared to theoretical expectations derived from a com- 
puter analysis. (GRA) 


18893 (CONF-760529—1) Neutron transmutation doping of 

silicon. Cleland, J.W.; Westbrook, R.D.; Wood, 
R.F.; Young, R.T. (Oak Ridge National Lab., Tenn. (USA)). Apr 
1976. 7p. Dep. NTIS $3.50. 

From NSF-ERDA national workshop on low cost 
polycrystalline silicon solar cells; Dallas, Texas, United States of 
America *USA® (18 May 1976). 

Chemical vapor deposition (CVD) of doped silane has been 
used by others to deposit a polycrytalline silicon film (polysil) on 
metal or graphite substrates, but dopant migration to grain boun- 
daries during deposition apparently prohibits attaining a uniform or 
desired dopant concentration. In contrast, we have used neutron 
transmutation doping to introduce a uniform phosphorus dopant 
concentration in commercially available undoped CVD polysil at 
doping concentrations greater than or equal to 2 x 10" cm-°. 
Radiation damage annealing to 800°C did not indicate dopant 
migration. Carrier mobility increased with doping concentration 
and the minority carrier lifetime (MCL) appears to be comparable 
to that of neutron transmutation doped (NTD) single crystal Si. 
Application of this technique to photovoltaic solar cell fabrication 
is discussed. 

18894 (ERDA/JPL/954331—76/1) Silicon materials task of 
the low cost solar array project (Part 2). First Quarterly report, 1 
October 1975—31 December 1975. Research report 76-9C4- 
SIMAT-R1. Hopkins, R.H.; Davis, J.R.; Rai-Choudhury, P.; Blais, 
P.D.; McCormick, J.R. (Dow Corning Corp., Hemlock, Mich. 
(USA)). 20 Feb 1976. Contract NAS7-100. 87p. Dep. NTIS $5.00. 

For Jet Propulsion Lab., Pasadena, CA. 

The objective of this program, Part 2 of the Silicon Materi- 
als Task, is to develop and define purity requirements for solar cell 
grade (SG) silicon material by evaluating the effects of specific im- 
purities and impurity levels on the performance of silicon solar 
cells. The basic approach of the program is to establish, as unam- 
biguously as possible, what concentrations of the impurities com- 
monly found in silicon starting material (metallurgical grade sil- 
icon) can be tolerated in silicon crystals produced by both the 
standard Czochralski and the dendritic-web sheet (rapid growth) 
methods without degrading solar cell performance. The program is 
on schedule in all elements. Specifically the growth, evaluation, 
solar cell fabrication and testing are completed for the baseline 
boron-doped Czochralski material. Cell efficiencies are in the 11 
to 13 percent range (AM1). The growth of six first generation 
Czochralski crystals (boron doping plus Cr, Mn, Cu, Ni, V, and 
Ti) is completed. Solar cell measurements on four of the first 
doubly-doped ingots indicate that Cr and Mn seriously degrade cell 
performance at the 10" cm~* doping level while neither Ni nor Cu 
produce any significant reduction in cell efficiency. The results for 
Ni can be rationalized on the basis of its known gettering proper- 
ties. The results for Cu are surprising and may indicate that 
precipitation of Cu or gettering during diffusion have rendered it 
inactive as a recombination center. (WDM) 


18895 (ERDA/JPL/954339—76/1) Evaiuation of selected 
chemical processes for production of low-cost silicon. Second quar- 
terly progress report, December 15, 1975—March 31, 1976. 
Blocher, J.M.; Jr.; Browning, M.F.; Wilson, W.J.; Carmichael, D.C. 
(Battelle Columbus Labs., Ohio (USA)). 8 Apr 1976. Contract 
NAS7-100. 98p. Dep. NTIS $5.00. 

For Jet Propulsion Lab., Pasadena, CA. 
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Plant construction costs and manufacturing costs have been 
estimated for the production of solar-grade silicon by the reduction 
of silicon tetrachloride in a fluidized bed of seed particles, and 
several modifications of the iodide process using either thermal 
decomposition on heated filaments (rods) or hydrogen reduction 
in a fluidized bed of seed particles. The objective was to evaluate 
the economics of the zinc reduction process and to determine 
whether any of the potential economies in the modifications of the 
iodide process would make it competitive in spite of the high rela- 
tive cost of recycled iodine in the process intermediate. The esti- 
mated cost of the zinc reduction process, $9.12 kg™ silicon is 
within the target of $10.00 kg™'; however, none of the modifica- 
tions of the iodide processes yielded costs below $20 kg™ Si. 
Although optimization of one of the iodide process modifications 
should bring the cost to below $20 kg™' Si, it would not be possi- 
ble to reduce the cost to below that of the zinc reduction product. 
Energy consumption data for the zinc reduction process and each 
of the iodide process options are given and all appear to be ac- 
ceptable from the standpoint of energy pay back. Information is 
presented on the experimental zinc reduction of SiCl, and elec- 
trolytic recovery of zinc from ZnCl,. All of the experimental work 
performed thus far has supported the initial assumption as to 
technical feasibility of producing semiconductor silicon by the zinc 
reduction or iodide processes proposed. The results of a more 
thorough thermodynamic evaluation of the iodination of silicon 
oxide/carbon mixtures are presented which explain apparent incon- 
sistencies in an earlier cursory examination of the system. 


18896 (ERDA/JPL/954344—76/1) Web-dendritic ribbon 
growth. Quarterly report, 1 January 1976—31 March 1976. USC 
solar report No. Q-2. Hilborn, R.B. Jr.; Faust, J.W. Jr. (South 
Carolina Univ., Columbia (USA). Coll. of Engineering). 17 Mar 
1976. Contract 954344. 34p. Dep. NTIS $4.00. 

For Jet Propulsion Lab., Pasadena, CA. 

The purpose of this investigation is to develop web-dendritic 
process methods that will: (1) minimize the cost of processing sil- 
icon into ribbons of solar cell quality with a terrestrial energy con- 
version efficiency greater than 10 percent, and (2) be suitable for 
large quantity production. The report for this second quarter 
describes the work of the program during this period and presents 
the plan for the program for the full length of the contract. Work 
is described on: (1) the procedures used to calibrate and operate 
the web-dendritic growth furnace; (2) use of the furnace to grow 
web-dendritic ribbon; (3) considerations applied for the thermal 
analysis and modeling of the web-dendritic growth system; and (4) 
procedures, facilities, and initial results for the structural and elec- 
trical characterization of web material. (WDM) 


18897 (ERDA/JPL/954350—76/1) Floating substrate process. 
First quarterly progress January 6, 1976—March 28, 1976. 
Garfinkel, M.; Hall, R.N. (General Electric Co., Schenectady, N.Y. 
(USA)). 2 Apr 1976. Contract 954350. 21p. Dep. NTIS $3.50. 

For Jet Propulsion Lab., Pasadena, CA. 

Laboratory apparatus has been designed, built, and put into 
operation to study the supercooling of Sn—Si melts and the uptake 
of silicon from silanes. Values of supercooling of Sn—Si melts as 
high as 78°C at 1100°C and 39°C at 1200°C have been observed. 
Results to date have been limited by nucleation caused by foreign 
material floating on the surface of the melt. Spontaneously 
nucleated planar platelet growth has been observed at the Sn—Si 
supercooled surface having growth rates of approximately 0.5 
cm/min. Homogeneous nucleation of silane decomposition has 
been studied at 1015°C and 1135°C. The flow rates of HCl 
required to suppress gas phase decomposition have been deter- 
mined for silane flow rates up to 4.5 x 10-* mole/min. Initial sil- 
icon uptake experiments have shown that at least 20 percent of the 
incoming silicon contained in a flowing silane gas stream can be 
incorporated into liquid tin at 1040°C. 


18898 (ERDA/JPL/954352—76/1) Automated array assembly. 
Quarterly report No. 1, February—March 1976. Williams, B.F. 
(RCA Labs., Princeton, N.J. (USA)). Mar 1976. Contract NAS7- 
100. SSp. Dep. NTIS $4.50. 

For Jet Propulsion Lab., Pasadena, CA. 

We have begun our study for the Automated Array As- 
sembly Task by simultaneously evaluating present manufacturing 
techniques using expenses based on experience and studying basic 
cost factors for each step to evaluate expenses from a first-princi- 
ples point of view. We are developing a formal cost accounting 
procedure which will be used throughout the study for cost com- 
parisons. The first test of this procedure is a comparison of its pre- 
dicted costs for array module manufacturing with costs from a 
study we have now completed which is based on experience fac- 
tors. In this completed study, which is described in this report, we 
estimate a manufacturing cost for array modules of $10/W, based 
on present-day manefacturing techniques, expenses, and materials 
costs. Our analytical system to provide the input data for the cost 
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analysis is also described. The analysis of different input sheet 
forms and quality has begun. 


18899 (ERDA/JPL/954355—76/1) Large area silicon sheet 
EFG. Second quai progress report, January 1, 1976—M 

31, 1976. Morrison, A.D.; Ravi, K.V.; Hari Rao, C.V.; Surek, T.; 
Bliss, D.F.; Garone, L.C. (Mobil Tyco Solar Energy Corp., 
Waltham, Mass. (USA)). 15 Mar 1976. Contract NAS7-100. 44p. 
Dep. NTIS $4.00. 

For Jet Propulsion Lab., Pasadena, CA. 

The thin/fast growth system (JPL No. 2) is modified and 
operational. An orientation study was run on this system prior to 
the changeover and thermal geometry experiments have been run 
since. (110) [211] seed orientation appears to be the optimum. 
Solar cells have been fabricated from the ribbon material and 
tested. The wide ribbon system (JPL No. 1) is being designed. 
Some parts are ordered. The theoretical analysis of heat flow in 
EFG silicon growth is expanded. 


18900 (ERDA/JPL/954372—76/1) Chemical vapor deposition 
growth. Quarterly report No. 1. Ruth, R.P.; Manasevit, H.M.; 
Kenty, J.L.; Moudy, L.A.; Simpson, W.I.; Yang, J.J. (Rockwell In- 
ternational Corp., Anaheim, Calif. (USA). Electronics Research 
Div.). 31 Mar 1976. Contract 954372. 89p. Dep. NTIS $5.00. 

For Jet Propulsion Lab., Pasadena, CA. 

The activities of the first quarter of the contract, which 
began December 29, 1975, are described. An existing laboratory- 
type CVD reactor system with a vertical deposition chamber has 
been used for growth of the Si films studied to date. Extensive 
modifications of this system, involving mass flow controllers and 
automatic timing of reactant gas flows by means of solenoid-ac- 
tivated air-operated bellows valves, will be completed early in the 
second quarter. (WDM) 


18901 (ERDA/JPL/954374—76/1) Slicing of silicon into sheet 
material. Silicon sheet growth development for the large area silicon 
sheet task of the Low Cost Silicon Solar Array Project. First quar- 
terly report, January 9, 1976—March 21, 1976. Holden, S.C. 
(Varian Associates, Lexington, Mass. (USA). Lexington Vacuum 
Div.). 29 Mar 1976. 30p. Dep. NTIS $4.00. 

Slurry sawing is a difficult to control abrasive wear process. 
In order to achieve the broad program goal of low cost slicing of 
silicon into solar cell wafers, the process must first be clearly un- 
derstood and then techniques developed to allow more controlla- 
bility and higher productivity. The theory of abrasive wear is 
presented to judge the efficiency of the slurry process relative to 
other documented forms of abrasive wear. The cutting rate of slur- 
ry sawing is related to load, kerf area, work material hardness and 
reciprocation speed. An explanation for the high efficiency of slur- 
ty sawing is offered in terms of binding forces on abrasive particles 
and the abrasive wear of brittle materials. Results of five cutting 
tests are given in which kerf length is 3.88 inches and .984 inch, 
and cutting loads are varied from two ounces to eight ounces per 
blade. Reduction of cutting rate to the normalized cutting efficien- 
cy, anti epsilon, shows the accuracy of the theory. The efficiency 
ranged from 1.13 to .86. The lower efficiencies occurred at high 
loads and short kerf length. Thickness measurements show a 
decrease in wafer accuracy with increasing cutting load and speed. 
Plans for the next three months of activity are given. 


18902 (ERDA/JPL/954376—76/1) Laser-zone growth in a 
Ribbon-to-Ribbon (RTR) process, silicon sheet growth development 
for the large area silicon sheet task of the low cost silicon solar 
array project. Technical quarterly report No. 1. Motorola report 
No. 2256/1. Gurtler, R.W.; Baghdadi, A. (Motorola, Inc., Phoenix, 
Ariz. (USA). Semiconductor Group). Mar 1976. Contract 954376. 
55p. Dep. NTIS $4.50. 

For Jet Propulsion Lab., Pasadena, CA. 

The objective of this research contract is to fully investigate 
the Ribbon-to-Ribbon (R-T-R) approach to silicon ribbon growth. 
Initial work has concentrated on modification and characterization 
of an existing R-T-R apparatus. In addition, equipment for auxilia- 
ry heating of the melt is being evaluated and acquired. Modifica- 
tion of the remote viewing system and mechanical staging is nearly 
complete. Characterization of the laser and other components is in 
progress and several auxiliary heating techniques are being in- 
vestigated. 


18903 (ERDA/JPL/954442—76/1) Semiconductor grade, solar 
silicon purification project. Motorola report No. 2257/1. Technical 
quarterly report No. 1. Ingle, W.M. (Motorola, Inc., Phoenix, Ariz. 
(USA). Semiconductor Group). Mar 1976. 39p. Dep. NTIS $4.00. 

An investigation was undertaken to examine the potential 
for a three step SiF, transport purification process. The process in- 
volves reacting low cost m.g. silicon with SiF, to yield SiF, gas 
which is condensed to form the polymer. The polymer is heated to 
above 500°C to yield silicon, SiF,, and higher Si—F homologues. 
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Preliminary results indicate that a rate of 25 gms/hr can be suc- 
cessfully reached in a high temperature mullite tube reactor. In ad- 
dition, the reaction between molten silicon and SiF, is also being 
investigated to determine whether higher rates can be achieved. 


18904 (NSF/RANN/SE/GI—38445X/PR/75/1) Applied 
research on II-VI compound materials for heterojunction solar cells. 
Quarterly progress report, January 1—March 31, 1975. Bube, 
R.H.; Fahrenbruch, A.; Buch, F.; Mitchell, K.; Champion, R. 
(Stanford Univ., Calif. (USA). Dept. of Materials Science and En- 
Apr 1975. 31p. National Science Foundation, Washing- 
ton, ° 
A model has been developed for the ohmic low-resistivity 
Ni contact to p-CdTe etched by K,Cr,O,:H,SO,:H,O, which in- 
volves the formation of a thin layer of Te at the surface, followed 
by diffusion of the Te into the CdTe upon heat treatment to form 
a p* layer. Auger analysis supports this model, showing an abrupt 
junction between Ni and p-CdTe when ohmic, and formation of 
tellurides when non-ohmic because of over-heating. Fabrication of 
transparent conducting films has been initiated with application to 
the CdS film as the intended goal. The high vacuum evaporator is 
ready to be used for the evaporation of CdS and CdTe films. 
Three cells of p-ZnTe/n-CdSe have been prepared by CSVT 
deposition of CdSe, indicating a quantum efficiency possible of at 
least 0.5. 


18905 (PB—244406) Development of low-cost thin film 
polycrystalline silicon solar cells for terrestrial applications. Annual 
progress report, 1 Jan—31 Dec 1974. Chu, T.L. (Texas Instru- 
ments, Inc., Dallas (USA)). Jun 1975. 83p. 
(NSF/RANN/SE/GI— 3898 1 PR/74/4). NTIS $4.75. 

See also report dated Jul 1974, PB—235467. 

Polycrystalline silicon solar cell structures were deposited 
on borosilicate/steel, graphite, and metallurgical-grade silicon sub- 
strates by the thermal decomposition of silane and the thermal 
reduction of trichlorosilane containing appropriate dopants. Solar 
cells on borosilicate/steel substrates showed very low conversion 
efficiencies. Solar cells on graphite substrates of 6 sq cm area had 
AMO efficiencies of up to 2%, and a substantial improvement in 
efficiency is believed to be attainable by improving the chemical 
and structural properties of silicon. Solar cells on metallurgical sil- 
icon substrates with AMO efficiencies of up to 2.6% were ob- 
tained, and the optimization of the device structure will lead to 
further improvement of conversion efficiency. 


18906 Method of an anti-reflective coating to a solar 
cell. Lindmayer, J.; Allison, J.F. (to Communications Satellite 
Corp.). US Patent 3,949,463. 13 Feb 1973. 

A method is described for applying to a surface of a silicon 
wafer, adapted for use as a solar cell, an anti-reflective coating and 
a desired pattern of a metal electrode for current collection. 
(WDM) 


18907 Silicon solar cell array. Sirti, E.; Currin, C.G. (to Dow 
Corning Corp.). US Patent 3,953,876. 11 Jul 1974. vp. 

A silicon solar cell array is described comprising a sheet of 
silicon consisting of monocrystalline columnar grains having sub- 
stantially vertical grain boundaries between said crystallites, each 
of said crystallites having a p-type conductivity volume, an n-type 
conductivity volume and a p-n junction at the juncture of said p- 
type and n-type volumes. Said p-n junctions intersect said vertical 
grain boundaries and cross said crystallites in planes substantially 
parallel to the longitudinal axes of said sheet. A p* conductivity 
type layer of silicon is in ohmic contact with the p-type volumes of 
said crystallites, an n* conductivity type layer of silicon is in ohmic 
contact with the n-type volumes of said crystallites, and electrical 
leads are connected to said p* conductivity type layer and said n* 
conductivity type layer. 


18908 Fabrication of line solar cells on low-cost sub- 
strates. Chu, T.L. (to Administrator of the National Aeronautics 
and Space Administration). US Patent 3,961,997. 12 May 1975. 
ei A method of fabricating low-cost polycrystalline silicon 
solar cells supported on a steel substrate, which comprises: coating 
said steel substrate with a diffusion barrier selected from the group 
consisting of silica, borosilicate, phosphosilicate or mixtures 
thereof; and depositing successive layers of polycrystalline silicon 
containing appropriate dopants over said coated steel substrate 
such that p-n junction devices are formed which effectively con- 
vert solar energy to electrical energy. 


18909 Radiation hard solar cell and array. Russell, R.L. (to 
TRW Inc.). US Patent 3,925,103. 9 Dec 1975. Filed date 27 Oct 
1972. 8p. 

A power generating solar cell for a spacecraft solar array is 
hardened against transient response to nuclear radiation while per- 
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mitting normal operation of the cell in a solar radiation environ- 
ment by shunting the cell with a second solar cell whose contacts 
are reversed relative to the power cell to form a cell module, ex- 
posing the power cell only to the solar radiation in a solar radia- 
tion environment to produce an electrical output at the module 
terminals, and exposing both cells to the nuclear radiation in a 
nuclear radiation environment so that the radiation induced cur- 
rents generated by the cells suppress one another. 


18910 Device for solar energy conversion 


by photo-electrolytic 

on of water. Tchernev, D.I. US Patent 3,925,212. 9 
Dec 1975. Filed date 2 Jan 1974. 6p. 

Electrodes for photoelectrolysis of water are composed of 


thin films of semiconductors which are electrically connected by at 
least one electrolyte solution. Solar energy causes the emission of 
minority carriers at the junctures of each electrode and the elec- 
trolyte. With a potential difference of more than 1.23 volts the 
electrolyte generates hydrogen and oxygen gases and, in addition, 
may = sufficient electric current for a load connected across 
the electrodes. (WDM) 


THERMOELECTRIC CONVERSION 
REFER ALSO TO CITATION(S) 18892 


PHOTOSYNTHETIC CONVERSION 
REFER ALSO TO CITATION(S) 18855, 19633, 19640 


18911 (PB—242362) Solar energy fixation and conversion 
with algal bacterial systems. Semiannual progress report, 1 Jul—30 
Sep 1974. Uziel, M.; Oswald, W.J.; Golueke, C.G. (California 
Univ., Berkeley (USA). Sanitary Engineering Research Lab.). 4 
Dec 1974. 18p. (SERL—74-3; NSF/RANN/SE/GI—39216/ 
PR/74/3). NTIS $3.25. 

Report on Algae Solar Project Publication VI. 

The overall objective of the study is to explore the feasibili- 
ty of a process which is based on the utilization of algal—bacterial 
cultures integrated in such a manner that solar energy is ‘fixed’ 
into algal cellular material--material which in turn is converted to 
methane by way of anaerobic digestion. The process is coupled 
with waste-water treatment and nutrient recycle. An important 
specific objective is the assessment of the economic feasibility of 
the solar energy fixati duction system in terms of 
generation of electricity through the combustion of the methane 
and of the recycling of the nutrients in waste water. A second im- 
portant specific objective is an assessment of the comparative fer- 
mentability of several species of algae. This phase experimental 
work concludes the study of fermentation kinetics and comparative 
fermentability of six species of algae. 


18912 (S.E.S.—75/5) Production of solar ethanol from Aus- 
tralian forests. Siemon, J.R. (Commonwealth Scientific and Indus- 
trial Research ization, Melbourne (Australia)). Dec 1975. 
Sip. Dep. NTIS (US Sales Only) $4.50. 

The large-scale production of ethanol as an alternative 
transport fuel has been studied. The manufacturing route used acid 
hydrolysis of wood cellulose followed by fermentation of the sugars 
to ethanol. The wood is provided by growing eucalyptus on inten- 
sively managed plantations. To provide one-half of Australia’s 
liquid fue! requirements in the year 2000, some 21.2 Mt/a of 
ethanol will be required. This could be met by 17 production com- 
plexes each producing 4,000 t/d of ethanol. The total land area 
required is 13 Mha which is about 65 percent of currently unused 
arable land. Using established tech , solar ethanol could be 
produced for about $450/t (in 1974 prices) which is a retail price 
of $2.00/gal. It is suggested that, with further research, this could 
be reduced to about $1.50/gal. By comparison petrol from coal is 
estimated to cost about 75 cents/gal at 1974 coal prices. This 
latter figure will increase if coal prices continue to rise, solar 
ethanol becoming competitive at a coal price of about $80/t. 


PHOTOVOLTAIC POWER PLANTS 


REFER ALSO TO CITATION(S) 19633 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 18886, 18891, 18932, 19633 


energy sources for United 
Final report, Jul 1974—Jun 1975. 


18913 (AD-A—014858) Alternative 
installations. 


States Air Force 


ERA VOL. 1, NO. 10 


DeWitte, M.D. (Air Force Weapons Lab., Kirtland AFB, N.Mex. 
(USA)). Aug 1975. 11 1p. (AFWL-TR—75-193). NTIS $5.25. 

This report is concerned with the consumption and cost of 
facilities-related energy, both present and future, at Air Force in- 
stallations, and it presents a basic assessment of the potential of al- 
ternative energy sources. In particular-solar, wind, and geothermal 
energy resources are investigated. 


18914 (SAND— 76-0205) Solar total energy program semian- 
nual report, October 1975—March 1976. Treadwell, G.W.; Torkel- 
son, L.E. (eds.). (Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 
1976. Contract AT(29-1)-789. 64p. Dep. NTIS $4.50. 

This report describes the activities of the Sandia Laborato- 
ries Solar Total Energy Program during the 6-month period, Oc- 
tober 1975 through March 1976. Included are highlights of the 
period, descriptions of the system and its components, including 
recent modifications, and the results of systems analyses and com- 
ponent testing. 


18915 Power . Levine, S.K. US Patent 3,936,652. 3 Feb 
1976. Filed date 18 Mar 1974. 4p. 

A heat source heats air which rises in a duct having at least 
a one hundred meter vertical rise. Cold air enters the bottom of 
the duct through one or more horizontal passages containing vanes 
driven by moving air as a power source. The heat source may be a 
heat exchanger connected to an atomic reactor, a fossil fuel plant, 
a solar collector, or a geothermal heat supply. The heat exchanger 
may be located in the duct or in the one or more horizontal 

es. In some applications, solar energy may directly heat the 
duct or a grid therein to cause an air flow. 


TOWER FOCUS POWER PLANTS 


18916 Solar energy conversion system. Anderson, D.E. (to 
G.T. Schjeldahl Co.). US Patent 3,924,604. 9 Dec 1975. Filed date 
31 May 1974. 12p. 

A solar energy concentrator system which includes a cen- 
trally disposed column supporting a solar receiver means and hav- 
ing an array of pivotally mounted support pads disposed circum- 
ferentially therearound is described. Each of the support pads 
retains a plurality of pivotally mounted solar reflective elements 
which are arranged to tilt about the axis of the pivotal mounting 
means and thereby direct reflected solar energy upon the solar 
receiver. The solar reflective elements are preferably generally 
planar, and are provided with means for tiltable as well as lateral 
adjustment so as to produce a Fresnel approximation of a large 
area reflector, and thereby increase the portion of solar energy 
reflected by the reflective elements onto the solar receiver. 


OCEAN THERMAL GRADIENT POWER PLANTS 


REFER ALSO TO CITATION(S) 18997 


18917 (AD-A—012500) Suitability of Guam from an environ- 
mental aspect as a potential site for ocean thermal conver- 
sion plants. Final report, 1 Jul 1974—1 Jan 1975. Corey, R.R. Jr. 
(Naval Academy, Annapolis, Md. (USA). Environmental Protec- 
tion Research and Development Team). | Apr 1975. 20p. (USNA- 
EPRD—11). NTIS $3.25. 

The bottom drops off rapidly around Guam and depths 
suitable for ocean thermal energy systems are obtained reasonably 
close to shore, which increases the possibility that cold water 
discharge would have an environmental effect. Discharge of cold 
water into the open sea could have two results: Cool water could 
drift away at or near the surface, simulating natural upwelling with 
the same beneficial effects; or it could plunge to an intermediate 
depth with minimal environmental effects. Discharge of cool water, 
on the other hand, into near-shore environments would probably 
kill or injure many benthic forms and coral reefs. Prevailing cur- 
rents in this area are from east to west; therefore, siting on the 
west side of the island would appear to be preferable. First, cold 
water would be carried out to sea rather than into shallow water 
near shore. Secondly, greater depths are available closer to shore 
on the western as opposed to the eastern side of the island. Most 
of the places which have been identified as potential fishing 
grounds are on the north or south of the island, so situated that 
— from eastern but not western plant sites could affect 

em. 


18918 (PB—242264) Solar sea power. Final report. Lavi, A 
(Carnegie-Mellon Univ., Pittsburgh, Pa. (USA)). 31 Jan 1975. 
136p. (NSF/RANN/SE/GI—391 14/PR/74/6). NTIS $5.75. 

See also PB— 242263. 

The solar energy stored in the tropical oceans as heat can 
be converted into electricity by means of closed Rankine-cycle 


power plants. Warm surface water is pumped into a heat 
exchanger to evaporate a working substance under a high pressure. 
The vapor expands and drives a turbogenerator. Cold water is 
pumped from below the thermocline into another heat exchanger 
to condense the low pressure vapor leaving the turbine. The re- 
jected heat is carried away by the condenser water. The process is 
analyzed, each component is evaluated, and a complete power 
plant is costed out. With realizable improvements in heat exchan- 
gers, it is concluded that a power plant costing $450 to 700/kw 
can be designed and enough power fed into the U.S. mainland to 
drastically reduce the nation’s dependence on imported fuel by 


18919 (PB—242569) An analysis of the fluid motion into the 
condenser intake of a 400 MW(e) ocean thermal difference power 
plant. Mangarella, P.A. (Massachusetts Univ., Amherst (USA)). 
= 1975. 27p. (NSF/RANN/SE/GI—34979/TR/75/3). NTIS 
The report addresses the following questions regarding the 
ration of an intake device in a complex stratified flow typical 
of the Gulf Stream: (1) would flow into such an intake create 
disruption of the thermocline if placed in depths of the order of 
300 to 800 meters thereby withdrawing warm surface waters which 
would adversely affect the condenser operation, (2) if a finite 
withdrawal layer is created by such a device, what is the size and 
configuration of that layer as a function of ambient conditions 
(density stratification and current speed), intake operating charac- 
teristics (principally flow rate) and intake geometry (diameter and 
depth of intake), (3) what is the effect of such a withdrawal layer 
on the average temperature of the water so withdrawn, and can 
this average temperature by predicted, (4) what is the possibility 
of entraining botton deposits from such an intake device and can 
some criteria be developed for avoiding scouring. 


18920 (PB—244447) Technical and economic feasibility of the 
ocean thermal differences process. Quarterly report, 30 Jun—30 
Sep 1974. Adams, C.R.; Ambs, L.L.; Chajes, A.; Goss, W.P.; 
Heronemus, W.E. (Massachusetts Univ., Amherst (USA)). 1 Dec 
1974. 108p. (NSF/RANN/SE/GI—34979/PR/74/3). NTIS $5.25. 

Report on Energy Alternatives Program. Previously an- 
nounced as NP—20463. See also PB—236422. 

Thermal cycle, machinery components, heat exchangers, 
hull structural mechanics and detail design, cold water inlet pipe 
structures, cold water and hot water hydraulics and resource 
hydrodynamics, statics and dynamics of naval architecture, the 
biofouling problem and total system integration are covered. 


18921 Fcam solar sea power plant. Zener, C.; Fetkovich, J. 
(Carnegie—Mellon Univ., Pittsburgh). Science; 189: 294-295(25 
Jul 1975). 

In the accompanying report Beck suggests a new type of 
open-cycle system for obtaining power from the ocean's thermal 
gradient. A modification of this open-cycle plant which will ensure 
a high efficiency, and also a low capital cost per unit power out- 
put, is described here. 


SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 19632, 19648 


18922 (CONF-751178—1) Strategy for solar energy research 
in Australia. Morse, R.N. (Commonwealth Scientific and Industrial 
Research Organization, East Melbourne (Australia)). 1975. 14p. 
Dep. NTIS (US Sales Only) $3.50. 

From International Solar Energy Society, ANZ section sym- 
posium on solar energy resources) applications and perspectives; 
Canberra, Australia (11 Nov 1975). 

Solar energy could, by the end of the century, be making an 
important contribution to Australia’s primary energy if it is given 
the necessary support now. It can do this, firstly, by solar heat 
generating systems, integrated with conventional fuels, supplying 
heat for industrial processes. Secondly, cellulose produced by 
photosynthesis can be converted to ethanol, which is a liquid fuel 
suitable for motor vehicles. The combination of solar-generated 
heat and renewable fuels such as ethanol could provide a per- 
manent replacement for fossil fuels. The research programs needed 
to make this possible would involve a considerable expansion of 
the present effort and would include projects concerned with the 
collection of solar energy, storage of heat, energy transfer, and 
systems and applications engineering. The renewable fuels program 
would be a multi-disciplinary one, incorporating projects on forest 
and crop productivity, land use, environment impact, energy effi- 
ciency, improvements to hydrolysis and fermentation processes, 
and applications engineering. The program, to be fully effective, 
should involve industrial laboratories, universities, and colleges of 
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advanced education, as well as government research laboratories 
on a scale needed to lay the foundation for two new major indus- 
tries. 


SPACE HEATING AND AIR CONDITIONING 
REFER ALSO TO CITATION(S) 18886, 18944, 18950 


18923 (NP—20877) Market capture potential of single vs. 
multistructure solar energy space conditioning systems: 
1975—2010. Petersen, H.C. (Utah State Univ., Logan (USA)). Jan 
1976. 81p. National Science Foundation, Washington, DC. 

One of the main problems with solar space conditioning and 
water heating systems is that systems mounted on individual struc- 
tures require a certain type of roof orientation and tilt, and are 
usually not economically viable for retrofitting of existing struc- 
tures. If systems could be ground-mounted and serve smal! groups 
of structures, then these constraints might be eliminated. The im- 
plications of ground-mounted, multistructure systems are con- 
sidered. An attempt is made to answer two basic questions: (1) the 
relative cost of single vs. multistructure systems; and (2) how 
much the rate of solar energy use can be accelerated if multistruc- 
ture systems are made available. (WDM) 


18924 (NTIS/PS—75/689) Solar space heating and air condi- 
tioning (a bibliography with abstracts). Period Covered: 
1964— August 1975. Hundemann, A.S. (National Technical Infor- 
mation Service, Springfield, Va. (USA)). Sep 1975. 143p. NTIS 
$25.00. 

Presented are 132 abstracts primarily dealing with the 
technical feasibility of solar heating and cooling of buildings. In- 
cluded are a few abstracts of reports on solar energy as a national 
energy resource; solar energy research program alternatives; and 
economic, social, environmental, and institutional factors affecting 
the feasibility of using solar energy for heating and cooling 
buildings. 


18925 (PB—235427) Solar heating and cooling of buildings. 
Phase O. Final Volume I. (Westinghouse Electric Corp., 
Baltimore, Md. (USA)). May 1974. Contract NSF-C854. 36Ip. 
NTIS $8.00. 

A comprehensive analysis was made of technical, economic, 
social, environmental, and institutional factors affecting the feasi- 
bility of using solar energy for heating and cooling buildings. Solar 
heating and cooling systems can become competitive in most re- 
gions of the country in the 1985-1990 period. Heating-only 
systems can be competitive in the 1975-1980 period in limited re- 
gions of the country. Impressive progress has recently been made 
in solar collectors but further reduction in costs is necessary to 
capture a large market. Five regions of the country containing 
more than 75 percent of the population have been identified as the 
market for solar systems. The amount of fossil fuel that can be 
saved by use of solar energy will build up slowly and could reach 
50 million barrels of oil per year by 1990. 


18926 (PB—235429) Solar heating and cooling of buildings. 
Phase O. Final report, Volume III, (Appendices O-Y). 
(Westinghouse Electric Corp., Baltimore, Md. (USA)). May 1974. 
Contract NSF-C854. 412p. NTIS $8.50. 

This volume contains 11 appendices to a study of the 
technical, economic, social, environmental, and institutional fac- 
tors affecting the feasibility of using solar energy for heating and 
cooling of buildings. Appendices include: Computer evaluation 
program; structure and fuel price projections; questionnaires 
delineation of constraints, and acceptability of systems; Tables of 
results: delineation of constraints, and acceptability of systems; 
economic analysis and data; specification for preliminary design; 
competitive strengths and disadvantages of solar versus conven- 
tional systems; key market and institutional barriers; and prelimi- 
nary identification of government policy and incentive actions. 


18927 (PB—240610) Solar heating proof-of-concept experi- 
ment for a public school building. Report for January—May 1974. 
(AAI Corp., Baltimore, Md. (USA)). Jun 1974. 125p. (AAI- 
ER—7934). NTIS $5.25. 

A solar heating proof-of-concept experiment (POCE) for a 
public school building is discussed. The school received 90 percent 
of its heat from the solar heating system and it was proven that 
solar heating of schools is possible, practical, and socially accepta- 
ble. In addition, more than 1200 gallons of fuel oil were saved. 
This report describes the system in detail, presents the analysis of 
operation, and discusses recommendations and conclusions based 
upon the results of the experiment. 


18928 (PB—244488) Commercial building unitary heat pump 
system with solar heating. Semiannual progress report, 1 Jul—31 
Dec 1974. Drucker, E.E.; LaGraff, J.; Card, H.; Fleming, W.; Ucar, 
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M. (Syracuse Univ., N.Y. (USA)). 1 Feb 1975. Contract NSF-GI- 
43895. 79p. (NSF/RANN/SE/GI—43895/PR/74/4). NTIS $4.75. 

An algorithmic computational program has been written for 
determining the overall performance of a heating and cooling 
system for a school building. The system employs a series of water- 
to-air heat pumps connected in a closed loop, with a solar collec- 
tor for heating and a large storage tank. The computer program in- 
cludes an economic analysis of the solar assisted system on a 30 
year life cycle basis. Preliminary computations were made on the 
school model for Washington, D.C., Boston, Mass., and Min- 
neapolis, Minn., for an eight month heating season. 


18929 (PB—245322) Demand analysis solar heating and cool- 
ing of buildings. Phase I Solar water heating in south 
Florida: 1923—1974. Scott, J.E.; Melicher, R.W.; Sciglimpaglia, 
D.M. (Colorado Univ., Boulder (USA)). Dec 1974. 179p. NTIS 
$7.00. 

Two specific areas of research are discussed. The first is an 
assessment of the solar water heater industry in South Florida. This 
section documents the historical development of the industry and 
provides an analysis of its future potential. The second investigates 
the attitudes and expectations of important lending institutions 
toward the use of solar energy for space heating and cooling of 
single family residences. 


18930 (R—75-951923-4) Feasibility demonstration of solar- 
powered turbocompressor air conditioning and heating system. 
Final summary report, June 15, 1974—May 24, 1975. Biancardi, 
F.R.; Meader, M.D.; Schulman, E.R. (United Aircraft Corp., East 
Hartford, Conn. (USA). Research Labs.). 1975. 85p. Dep. NTIS 
$5.00. 

This report describes work to demonstrate the feasibility of 
operating a Rankine cycle turbocompressor air conditioning and 
heating system at temperature levels consistent with present-day, 
flat-plate solar collectors. Major efforts have included the analysis, 
design, fabrication and installation of a demonstration turbocom- 
pressor system using selected off-the-shelf key components 
modified for this application, conducting selected tests of the 
demonstration system to obtain supporting design, performance, 
and operational information over a wide range of conditions, and 
conducting studies to identify and determine the performance 
potential for present and future configurations of the turbocom- 
pressor system. (WDM) 


18931 (S.E.S.—74/1) Status of solar energy utilization in Aus- 
tralia for industrial, commercial, and domestic purposes. Morse, 
R.N.; Cooper, P.I.; Proctor, D. (Commonwealth Scientific and In- 
dustrial Research Organization, Melbourne (Australia)). Jul 1974. 
48p. Dep. NTIS (US Sales Only) $4.00. 

The status of solar energy utilization in Australia for indus- 
trial, commercial, and domestic purposes is discussed in terms of 
existing installations, planned installations, solar equipment manu- 
facturers, completed research projects, and current research pro- 
grams. (WDM) 


18932 (SAND—76-0078) Solar total energy program semian- 
nual report, April 1975—September 1975. Champion, R.L.; 
Edenburn, M.W. (eds.). (Sandia Labs., Albuquerque, N.Mex. 
eg Apr 1976. Contract AT(29-1)-789. 99p. Dep. NTIS 


This report describes the activities of the Sandia Laborato- 
ries Solar Total Energy Program during the 6-month period, April 
1975 through September 1975. Included are highlights of the 
period, descriptions of the system and its components, including 
recent modifications, and the results of systems analyses and com- 
ponent testing. 


18933 Solar heated building. Reines, R.G. US Patent 
3,949,732. 10 Jun 1974. vp. 

A hemispherical solar heated building with the collectors 
built into the outer skin of the building is described. The heat 
storage control system is explained. (WDM) 


18934 Window as an energy factor. Insulating shutters: func- 
tion, construction, economy. Hagman, F. Stockholm; Svensk Byggt- 
janst (1975). 77p. (In Swedish). (NP—20924). 

The thermal functions of the window were analysed, both 
with and without insulating shutters. With the aid of computer cal- 
culated energy flows for various points of the compass and 
latitudes, the importance of the studied alternatives for properties 
and the country’s energy supply is illustrated. The property- 
economic consequences are illustrated with diagrams showing how 
profitability is effected by, among other things, energy price and 
the cost of insulated shutters. (WDM) 


DISTILLATION 
REFER ALSO TO CITATION(S) 20189 
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DRYING AND CURING 


18935 (CONF-750712—12) Solar energy for the Australian 
food processing industry. Proctor, D.; Morse,’ R.N. 


(Commonwealth Scientific and Industrial Research Organization, 
Melbourne (Australia)). 1975. 13p. Dep. NTIS (US Sales Only) 
$3.50. 


From Annual meeting of the International Solar Energy 
Society; Los Angeles, California, USA (28 Jul 1975). 

Since the cost effectiveness of solar heat-generating systems 
decreases as the temperature increases, the potential for large- 
scale use of solar energy for industrial processes is very dependent 
on the operating temperature of the process. Examination of a 
sample of the Australian food-processing industry has shown that 
70 percent of the heat is used at temperatures below 100°C and 
there is no significant usage above 150°C. A feasibility study of a 
typical plant in Melbourne shows that it is technically practicable 
to phase solar energy heating systems into existing processes, and 
that, using known techniques, over 50 percent of the annual heat 
requirements could be provided by solar collectors. The roof area 
is adequate for the mounting of collectors but space must be found 
for insulated hot-water tanks to provide thermal storage. Since the 
gross return on investment in the solar installation is the value of 
the fuel saved, this is directly related to fuel prices. In a situation 
where energy prices are changing rapidly, recommendations on 
cost effectiveness have no lasting significance. The paper describes 
simple methods of making accurate predictions for specific situa- 
tions so that plant owners and operators can make their own 
judgements on cost effectiveness. 


18936 (CONF-750761—1) Application of solar energy in the 
food processing industry. Proctor, D.; White, R.F. (Commonwealth 
Scientific and Industrial Research Organization, East Melbourne 
(Australia)). 1975. 9p. Dep. NTIS (US Sales Only) $3.50. 

From Meeting on applications of solar energy research and 
development in Australia; Melbourne, Australia (2 Jul 1975). 

In the food processing industries investigated in this study, 
the major portion of the heat requirements were in processes 
operated with temperatures in the 60 to 80°C range. Most of the 
process energy was required at constant temperature. An example 
of a factor is given to illustrate how solar energy can be integrated 
with conventional fuel so that the solar input is about 58 percent 
of the annual energy usage. It shows that currently available com- 
mercial collectors can operate with a positive return on investment 
within the life of the plant for process temperatures below 50°C, 
but it also highlights the need for an improved commercial collec- 
tor capable of producing high-temperature water 


18937 (PB—242160) Research on the application of solar 

to the food drying - Quarterly progress report No. 1, 
1 Jan—31 Mar 75. Lukes, T. (California Polytechnic State Univ., 
San Luis Obispo (USA)). 31 Mar 1975. 10p. NTIS $3.25. 

See also PB— 238073. 

Very briefly summarized are procurement of materials and 
construction of a unit for drying various fruits and vegetables using 
combinations of solar energy and steam. (GRA) 


WATER HEATING 
REFER ALSO TO CITATION(S) 18929, 18931 


18938 Solar water heater. Edmondson, W.B. US Patent 
3,952,725. 24 Jun 1974. vp. 

A method of constructing a solar fluid heater comprising 
the following steps: (a) placing a layer of deformable insulating 
material on the forward face of a panel; (b) placing a heat-conduc- 
tive deformable sheet on said insulating layer; (c) placing conduc- 
tive hollow tubing on said sheet; (d) pressing said tubing against 
said sheet and insulating layer to form a trough in said sheet 
beneath said tube; and (e) attaching fastener means to and 
between said tubing and said panel to hold said tubing, sheet, and 
insulation in compressed relationship. 


SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 18889, 18933 


(CONF-750761—2) Climatic design data for solar col- 
ance. Proctor, D. (Commonwealth Scientific and In- 
dustrial Research Organization, East Melbourne (Australia)). 
1975. 7p. Dep. NTIS (US Sales Only) $3.50. 
From Meeting on applications of solar energy research and 
development in Australia; Melbourne, Australia (2 Jul 1975). 


18939 
lector 


OCTOBER 1976 


A table of heat production for a typical single glazed selec- 
tive surface solar collector is presented. The paper outlines what 
climatic data has to be used in order to produce such a table. 


18940 (COO—2600-76/3) Development of high efficiency col- 
lector plates. Final report. Santala, T.; Sabol, R. (Texas Instru- 
ments, Inc., Attleboro, Mass. (USA)). Feb 1976. Contract E(11- 
1)-2600. 104p. Dep. NTIS $5.50. 

Composite metal technology was used to manufacture inter- 
metallic compound (IC) absorption surfaces and to combine them 
integrally with composite metal tube-in-sheet collector plates. Five 
material systems, in which Al was one component metal and Fe, 
Cr, or Ni or their alloy was the other pair, were evaluated. All in- 
termetallic compounds had high solar absorptance a approximately 
equal to 0.9. The AINi was most promising and a@ greater than or 
equal to 0.95 and epsilon approximately equal to 0.3 were ob- 
tained over a broad range of compounding conditions. After eight 
months exposure in flat plate collector enclosure the characteristic 
properties of AINi surfaces remained virtually unchanged. Only 
LCS/Cu composite metal tube-in-sheet collector plates could be 
manufactured successfully. The technical difficulties associated 
with integrating the intermetallic compound and _ tube-in-sheet 
technologies make the manufacturing of composite metal collector 
plates at the time being economically unfeasible. 


18941 (NSF/RANN/SE/GI—41310/PR/74/4) Elimination or 
control of material problems in water heat pipes. Annual progress 

January 1i—December 31, 1974. Pittinato, G-F. 
(McDonnell Douglas Astronautics Co., Huntington Beach, Calif. 
(USA)). 31 Jan 1975. 53p. (MDC-G—5481-C). National Science 
Foundation, Washington, DC. 

This report documents the research and development efforts 
conducted at McDonnell Douglas Astronautics Company on water 
heat pipes from January | to December 31, 1974. A definition was 
made of water heat pipe associated with a parabolic cylindrical 
solar collector that will operate in the temperature range of am- 
bient to 300°C. A literature survey was conducted on the problem 
of noncondensable gas generation in water heat pipes. Fourteen 
heat pipes measuring 76 cm long, 2 each from 316 SS, 347 SS, 
430 SS, Monel 400, Inconel 600, CDA 715, and Incoloy 800, were 
instrumented with thermocouples and tested. The pipes were tem- 
perature cycled once a day between 300°C and 110°C. All the can- 
didate materials generated varying amounts of noncondensable 
gases (hydrogen) almost immediately after being put into opera- 
tion. However, within a few days, all but the 430 SS showed 
evidence of a decrease in the amount of hydrogen gas present. It is 
theorized that the hydrogen diffused through the heat pipe walls. 


18942 (PB—244376) The evaluation of surface geometry 
modification to improve the directional selectivity of solar energy 
collectors. Annual progress report, 1 Jan—31 Dec 1974. Howell, 
J.R.; Bannerot, R.B. (Houston Univ., Tex. (USA). Dept. of 
Mechanical Engineering). 31 Jan 1975. 77p. (UHME/Sol—S5; 
NSF/RANN/SE/GI—41003/PR/74/4). NTIS $4.75. 

See also PB—236412. 

The performance of a flat plate solar energy collector can 
be greatly enhanced with the addition of spectrally (wavelength) 
and or directionally selective surfaces. Moderately concentrating 
collectors composed of parallel, east-west oriented, stationary, 
trapezoidal grooves are discussed. Computer simulations of radia- 
tive behavior with direct beam solar incidence are verified by 
model testing. 


18943 (UCRL— 13680) Solar Pond Facility, Bibo, New Mex- 
ico. Final report. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1976. 20p. Dep. NTIS $3.50. 

This report deals with the considerations which were made 
over an 8 week period of time regarding the design and construc- 
tion of a solar pond facility. The site of this facility is located on 
the L-Bar Ranch east of Bibo, New Mexico. The facility is 
designed to supply hot water for a uranium mill which Sohio 
presently has under construction at this iocation. (WDM) 


18944 Greenhouse window for solar heat absorbing systems 
derived from Cd,SnOQ,. Nozik, A.J.; Haacke, G. (to American 
Cyanamid Co.). US Patent 3,957,029. 12 Feb 1973. vp. 

A solar heat-absorbing system comprising a substrate having 
high transmittance for solar radiation which has deposited thereon 
a layer of cadmium stannate having high transmittance for solar 
radiation and high reflectance for thermal infrared radiation and 
positioned adjacent to said cadmium stannate layer a body having 
a high absorptivity for solar radiation, said body having heat 
transfer means attached thereto, whereby solar energy absorbed in 
said body is withdrawn therefrom as useful energy. 


18945 Combined flat plate-focal solar heat collector. 
Schoenfelder, J.L. (to Sun Power, Inc.). US Patent 3,951,128. 10 
May 1974. vp. 
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A solar heat collector system comprising, in generally 
laminar construction, an exteriorly exposed transparent member, a 
focal point reflector plate spaced apart from and behind said trans- 
parent member to provide a space therebetween, said reflector 
plate comprising a material having a plurality of concave parabolic 
surfaces each of said surfaces being of a sunray reflective material, 
and a conduit for heat exchange fluid in said space of elliptical 
cross section positioned in said space forwardly of said concave 
parabolic surfaces to intercept solar rays reflected from each of 
said parabolic surfaces of said reflector plate, said conduit being 
comprised of a heat absorbing material, the elliptical cross section 
of said conduit having a major axis and a minor axis with said 
major axis being parallel to the chord formed by the extremities of 
the arc of each parabolic surface whereby the amount of direct 
sunlight impingement on said conduit is maximized, said major axis 
being of sufficient width such that said conduit will directly inter- 
cept all reflected rays from said parabolic surfaces of said focal 
point reflector plate. ; 


18946 Solar energy absorber. Brantley, L.W. Jr. (to National 
Aeronautics and Space Administration). US Patent 3,951,129. 29 
Oct 1974. vp. 

An apparatus is described for absorbing electromagnetic 
waves emitted from the sun and for converting said radiation 
waves into thermal energy for heating a fluid. (WDM) 


18947 Glass solar heat collector development. Gillette, R.B.; 
Deminet, C.; Beverly, W.D. New York; American Institute of 
Aeronautics and Astronautics (1975). 12p. 

From 10. AIAA thermophysics conference; Denver, CO, 
USA (27 May 1975). 

Results are presented from a design study on a glass solar 
heat collector. In this design, sunlight passes through one or more 
glass cover plates and is absorbed in a blackened fluid which flows 
through a labyrinth of liquid passageways. Calculated thermal per- 
formance data are given for a prototype collector. Transmittance 
data on blackened fluids before and after ultraviolet radiation are 
also given. The primary reasons for pursuing development of a 
glass collector are that it promises low cost when mass produced 
and eliminates the need for large quantities of strategic materials 
such as aluminum and copper. 


18948 Trapezoidal grooves as moderately concentrating solar 
energy collectors. Howell, J.R.; Bannerot, R.B. Houston, TX; Univ. 
of Texas (1975). 8p. 

The behavior of solar collector geometries designed to pro- 
vide moderate concentration of solar flux is examined experimen- 
tally. The moderate concentration is achieved by using East— West 
oriented trapezoidal grooves with highly reflective sidewalls and a 
highly absorbant base plate. It is found, as predicted from previous 
analysis, that significant increases in collector efficiency are possi- 
ble at the temperature required for supplying absorption air-condi- 
tioning systems. The experimental results verify the analysis. Con- 
centration ratios from the measurements compare well with 
analytical predictions. Sidewall materials tested include back-sur- 
faced glass and plexiglas mirrors and aluminum foil. Foil measure- 
ments are less consistent with predictions due to surface nonu- 
niformities. 

18949 Solar energy collector panel. Cutchaw, J.M. US Patent 
3,923,038. 2 Dec 1975. Filed date 18 Jul 1974. 12p. 

A solar collector panel including a housing having a solar 
window therein and which contains a loop of tubing through which 
a fluid is pumped for heating of the fluid. A heat absorbing porous 
wicking membrane containing a vaporizable working liquid is posi- 
tioned within the housing for collecting solar heat and transferring 
that heat to the fluid within the tubing. The working liquid is 
vaporized by solar energy and the vapor which contains latent heat 
will move toward and condense proximate the tubing to release the 
latent heat and thus transfer that heat to the fluid in the tubing. 
The condensed vapor, or working liquid is reabsorbed by the 
wicking membrane and is returned by wicking action to the vicini- 
ty of the solar window so that a continuous cycle of vaporization, 
condensation and liquid pumping takes place to efficiently collect 
and transfer heat. 


18950 Solar energy heating system. Falbel, G. US Patent 
3,923,039. 2 Dec 1975. Filed date 7 Feb 1975. 8p. 
A focused solar heating system is provided having a focus- 
reflector which is generally scoop-shaped. A solar collector 
plate is mounted on the front of the focusing reflector to directly 
accept direct solar radiation and diffuse radiation which strikes the 
front surface of the plate. The remainder of the entrance aperture 
of the focusing reflector accepts both on- and off-axis solar direct 
and diffuse radiation which is reflected by the focusing reflector 
and applied to the rear surface of the solar collector plate. The 
focusing reflector has a concave reflective surface made up of first 
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and second merging curves which are optimized so that the front 
and rear surfaces of the solar collector plate accept the larger solid 

angle of both direct and diffuse rays from the sun and provides an 
optical gain which increases the efficiency of the system. The solar 
collection system may be incorporated in a vertical wall of a build- 
ing and made partially transmissive, or may be incorporated in a 
separate structure for supplementing the heating or cooling of a 
building or providing hot water therefor. 


18951 Heat exchanger window. White, W.S. US Patent 
3,925,945. 16 Dec 1975. Filed date 23 Nov 1973. 4p. 

A transparent insulating building panel having a pivotally 
mounted frame which carries a pane of heat absorbing glass 
spaced from a glass insulating panel comprising at least two panes 
of clear glass separated by a clear air space and including aper- 
tures in the frame providing free air paths into and out of the 
space between the heat absorbing glass and the insulating panel. 


GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 19300, 19438, 19628, 19642 


18952 Second United Nations symposium on the development 
and use of geothermal resources. Berkeley, CA; University of 
California (1975). vp. 

From 2. United Nations symposium on the development and 
- = geothermal resources; San Francisco, CA, USA (20 May 

Abstracts of 358 papers for the Second United Nations 
Symposium on the Development and Use of Geothermal Resources 
are included in this volume. The abstracts are organized under 11 
headings and provide a very broad coverage on all aspects of 
geothermal resources throughout the world. 


RESOURCE STATUS AND ASSESSMENT 
REFER ALSO TO CITATION(S) 19641 


USA 


18953 (PB—243756) Experimental geothermal research facili- 
ties study (phase 0). Volume 2. Final report. (TRW Systems Group, 
Redondo Beach, Calif. (USA)). 31 Dec 1974. 235p. 
(TRW—26405-6001-RU-00-Vol-2). NTIS $7.50. 

See also Volume |, PB—243755. 

This report focuses on: Geothermal resources of the western 
United States; Site selection process and the East Mesa geothermal 
field; East Mesa geothermal field reservoir characteristics; Ther- 
modynamic analyses; Materials and corrusion factors; Preliminary 
reliability/maintainability analyses; and Environmental impact anal- 
ysis guidelines. (GRA) 


18954 (SAND—76-0011) Heat transfer in magma bodies. Har- 
dee, H.C.; Larson, D.W. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Mar 1976. Contract AT(29-1)-789. 46p. Dep. NTIS 
$5.00. 


Analytical heat transfer techniques are used to relate 
geological surface evidence and observations to conditions that are 
likely to exist in magma chambers. Resulting information is to be 
used for improving estimates of commercial heat extraction rates. 
The calculations indicate that an upward melting magma system is 
approximately equidimensional and that injected magmas with very 
high L/D ratios are likely formed by a forced intrusion process 
which involves little, if any, melting or natural convection. Calcula- 
tions and surface heat flow measurements indicate that the steady- 
state heat extraction rates for shallow magma chambers with low 
superheat will probably be of the order of 10 kW/m? or less. 


18955 Potential for energy production from 
resources. Washin 3) 4p DC; Congress Committee on Interior and 
Insular Affairs (19 

Geothermal ee is s at present providing 400 MW of elec- 
tricity in the US, and the most conservative estimate cited in the 
report puts its potential for expansion at 4000 MW in 1985 and 
40,000 MW by the year 2000. After a discussion of the charac- 
teristics of the various extraction systems, the work of the various 
agencies involved in survey and research activities is outlined. 
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GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


REFER ALSO TO CITATION(S) 18990, 21333 


18956 Thermal model for the TAG~ hydrothermal field 
(Abstract). Lowell, R.P. (Georgia Inst. of Tech., Atlanta); Rona, 
P.A. EOS, Trans., Am. Geophys. Union; 57: No. 4, 265(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


USA 
REFER ALSO TO CITATION(S) 18989 


18957 Radioactivity of Nevada hot-spring systems. Wollenberg, 
H.A. (Univ. of California, Berkeley). Geophys. Res. Lett.; 1: No. 8, 
359-362(Dec 1974). 

Field gamma radiometry and laboratory gamma-ray 
trometry of waters and spring deposits were accomplished for 
some hot-spring systems in northern Nevada. Gamma-ray exposure 
rates measured on-site range from 2 to 500 wR/hr, and depend 
mainly on the amounts of the natural radioelements in the spring 
deposits. High radioactivities, primarily from 7**Ra, are associated 
with hot-spring systems dominated by CaCO;, while silica- 
dominated systems are relatively low in radioactivity. Gamma spec- 
trometry disclosed the enrichment of **Ra with respect to its 
parent U in CaCO; dominated systems. **Ra preferentially as- 
sociates with Ca; therefore, where tuff and siliceous sinter are 
present in a deposit, the calcareous material is highest in radioac- 
tivity. Spring deposits at fast-flowing CaCO, dominated systems are 
generally less radioactive than calcareous deposits at slower flow- 
ing springs. 


18958 M ranite alteration in a hydrothermal system. 
Charles, R.W.; Balagna, J.P. (Los Alamos Scientific Lab., NM). 
EOS, Trans., Am. Geophys. Union; 56: No. 11, 913(Nov 1975). 

From. AGU 1975 spring annual meeting: Washington, DC, 
USA (16 Jun 1975). 

Calcite veined monzo-granite cores from the LASL 
Geothermal Power Demonstration have been reacted in a circula- 
tory system for periods up to 500 hrs. Experimental conditions 
were P/sub Tot = 165 kgm/cm?. I = 200°C, flow rate = 1082 
cc/min. Two of the reacting solutions were 0.1 N Na,CO,; and 
distilled water. Alteration with a solution of 0.1 N Na,CO,; 
removes all quartz from the rock in less than 300 hrs. producing a 
"Queen's Lace’’ type morphology. Chemical alteration changes 
the original oligoclase and microcline to albite on the surface 
presumably by base exchange. No base exchange occurs with the 
biotite. Calcite remains resistant. Secondary overgrowths were 
quite prominent. The best example is the acicular overgrowth of 
metastable zeolites grading from a mordenite core to heulandite 
near the tip. Alteration with distilled water is less apparent. The 
albite is preferentially removed from the oligoclase yielding a spon- 
gy bytownite on the surface. The microcline is relatively resistant 
but does have fine overgrowths of clays which can be detected by 
AUGER and ESCA surface analysis. K* is leached from the biotite 


-producing a ferribiotite. Quartz and oligoclase exhibit stream chan- 


neling and are the least resistance phases. These experiments and 
isothermal-isobaric results interfaced with mass transfer computer 
techniques will be invaluable forpredicting time dependent chemi- 
cal reaction in the LASL Geothermal Power Project. 


18959 Geology of the LASL Fenton Hill site (Abstract). West, 
F.G. (Los Alamos Scientific Lab., NM). EOS, Trans., Am. 
Geophys. Union; 57: No. 4, 349(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


18960 Petrography and geochemistry of Precambrian core sam- 
ples from GT-2 and EE-1 (Abstract). Laughlin, A.W.; Eddy, A.C. 
(Los Alamos Scientific Lab., NM). EOS, Trans., Am. Geophys. 
Union; 57: No. 4, 350(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC 
USA (12 Apr 1976). 


18961 Rubidium—strontium geochronologic study of GT-1 and 
GT-2 whole rocks (Abstract). Brookins, D.G. (Univ. of New Mex- 
ico, Albuquerque); Laughlin, A.W. EOS, Trans., Am. Geophys. 
Union; 57: No. 4, 352(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 
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18962 Variation of fission track ages with depth in two deep 
drill holes (Abstract). Naeser, C.W. aot Survey, Denver); 
Forbes, R.B. EOS, Trans., Am. Geophys. Union; 57: No. 4, 
1976). 

rom AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


18963 Microcracks in GT-2 core (Abstract). Simmons, G.; 
Eddy, A. (Los Alamos Scientific Lab., NM). EOS, Trans., Am. 
Geophys. Union; 57: No. 4, 353(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


18964 Preliminary geological and geophysical study of the 
origin of Hot Springs in northwestern Virginia (Abstract). Costain, 
J.K. (Virginia Polytechnic Inst. and State Univ., Blacksburg); 
Keller, G.V.; Sears, C.E. EOS, Trans., Am. Geophys. Union; 57: 
No. 4, 353- -354(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


NON-USA 
REFER ALSO TO CITATION(S) 18994, 18995 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


18965 Airborne infra-red survey of the Tauhara geothermal 
field, New Zealand. Dickinson, D.J. Geotherm. Energy Mag.; 4: No. 
3, 32-37, 39-40(Mar 1976). 

From U.N. geothermal symposium; San Francisco, CA, USA 
(May 1975). 

An airborne infratred survey has been flown over urban, in- 
dustrial and undeveloped land in the Tauhara and some other 
geothermal fields in New Zealand using an Aga Thermovision 
model 665 camera, operating in the 4.5 to 5.5 um band. Maps 
have been prepared from the thermograms which divide the sur- 
face temperatures into three ranges, at ambient temperature, 1-3°C 
above ambient and more than 3°C above ambient. The 3°C con- 
tour coincides with the boundary between regions of conductive 
and convective heat flow determined from surface measurements. 
Methods have been developed for determining the heat flow from 
the infra-red and other data. Some previously unknown areas of 
warm ground have been discovered and some thermal anomalies of 
non-geothermal origin identified and their effects eliminated. To 
assist the planning of industrial and urban development, it is in- 
tended to conduct similar surveys at approximately three yearly in- 
tervals to monitor any changes of the hydrothermal activity. 


18966 Geophysical measurements at Fenton Hill (Abstract). 
Kintzinger, P.R. (Los Alamos Scientific Lab., NM). EOS, Trans., 
Am. Geophys. Union; 57: No. 4, 349(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


18967 Pluton thermal evolution modeling and observation in 
GT-2 (Abstract). Kolstad, C.; McGetchin, T.; Laughlin, A.W. (Los 
Alamos Scientific Lab., NM). EOS, Trans., Am. Geophys. Union; 
57: No. 4, 350(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


‘GEOCHEMICAL TECHNIQUES AND SURVEYS 


REFER ALSO TO CITATION(S) 18960 


18968 Trace element analyses of granite cores from LASL dry 
hot rock experiment (Abstract). Helmick. S.B. (Los Alamos Scien- 
tific Lab., NM); Brookins, D.G.; Balagna, J.P.; Husler, J. EOS, 
Trans., Am. Geophys. Union; 57: No. 4, 350(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


18969 High 87/86 strontium ratios in deep-seated fracture- 
filling calcite from GT-2 (Abstract). Brookins, D.G. (Univ. of New 
Mexico, Albuquerque); Laughlin, A.W. EOS, Trans., Am. Geophys. 
Union; 57: No. 4, 352(Apr 1976). 
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From AGU 1976 spring annual meeting; Washin DC, 
USA (12 Apr 1976). = 


18970 Gas content of quartz from the GT-2 geothermal test 
hole, Fenton Hill, New Mexico (Abstract). Barker, C. (Univ. of 
Tulsa, OK). EOS, Trans., Am. Geophys. Union; 57: No. 4, 353(Apr 
1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 20799 


LEGAL AND INSTITUTIONAL ASPECTS 


18971 Role of the State Lands Division in developing geother- 
mal resources in California. Northrop, W.F. Geotherm. Energy 
Mag.; 4: No. 3, 13-14(Mar 1976). 

The State Lands Commission has jurisdiction over approxi- 
mately one half million acres of land of geothermal potential. The 
Commission issues prospecting permits and leases for the explora- 
tion and development of geothermal resources under provisions of 
the Public Resources Code, the California Administrative Code, 
and the Geothermal Resources Act of 1967. Certain details of 
these provisions are discussed. Pending legislation, Senate Bill 517, 
will make some major provisions in the law dealing with the ex- 
ploration, development, and utilization of geothermal resources. If 
the bill is approved, the prospecting permit procedure will be 
eliminated and all State leases will be issued by competitive public 
bid. Other aspects of the pending legislation are discussed. (LBS) 


ECONOMIC AND FINANCIAL ASPECTS 


REFER ALSO TO CITATION(S) 19641 


ENVIRONMENTAL ASPECTS 


18972 (TID—27034) Environmental assessment of 

well testing in the Tigre Lagoon Oil Field, Vermilion 
Parish, Louisiana. (Energy Research and Development Administra- 
tion, Washington, D.C. (USA). Div. of Geothermal Energy; 
Coastal Environments, Inc., Baton Rouge, La. (USA)). Mar 1976. 
97p. Dep. NTIS $5.00. 

An environmental assessment is made of the proposed test- 
ing of two geopressured, geothermal aquifers in central coastal 
Louisiana. On the basis of an analysis of the environmental setting, 
subsurface characteristics, and the proposed action, potential en- 
vironmental impacts are determined and evaluated together with 
potential conflicts with federal, state, and local programs. (LBS ) 


GEOTHERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 18913 


18973 (ANCR— 1260) Conceptual study for total utilization of 
an intermediate temperature geothermal resource. Swink, D.G.; 
Schultz, R.J. (Aerojet Nuclear Co., Idaho Falls, Idaho (USA). 
Idaho National Engineering Lab.). Apr 1976. Contract E(10-1)- 
1375. 30p. Dep. NTIS $4.00. 

A multi-use, integrated project plan has been developed for 
the combined electrical and direct utilization of an intermediate 
temperature geothermal resource. This concept addresses an in- 
tegrated project plan with industrial participation, which could 
make a significant contribution to the national plan for energy in- 
dependence, by creating new and realistic energy choices for the 
immediate future. 


POWER PLANT SYSTEMS AND COMPONENTS 
REFER ALSO TO CITATION(S) 18980 


18974 (ANCR— 1210) Design concepts for flash steam 

for use with medium temperature geothermal water. Whitbeck, J. F. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Jui 1975. 
Contract E(10-1)-1375. 43p. Dep. NTIS $4.00. 
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Medium temperature water can be utilized for production of 
electrical energy when it is available in massive quantities. The 
design concepts herein are to provide a base for feasibility studies 
and evaluate processes with consideration of the economics of 
developing this electrical energy on a commercial scale. Two 
methods of producing electrical energy with geothermal water are 
being considered. The methods discussed in this document are by 
the flashing process of producing steam for driving turbine-genera- 
tors. Flash steam systems were evaluated for use with 300°F water. 
Single and multiflash systems were evaluated and component size 
sensitivity to operating pressures were studied. It was determined 
that a double flash system is the most practical system. Net power 
production of approximately 2.4 megawatts/million pounds per 
hour of brine is estimated for the double flash system which 
operates at an initial flash pressure of 30 psia and a second stage 
pressure of 13 psia. Flash pressures below atmospheric are not 
recommended due to oxygen leakage into the system. Sensitivity 
analysis has indicated that the power output is not highly sensitive 
to the first stage flash pressure. A significant loss in power output 
occurs if the second stage pressure is increased significantly. 


18975 (EQL—10) Comparison of brine production methods 
and con processes for electric power generation. 
Geothermal research study in the Salton Sea region of California. 
Elliott, D.G. (California Inst. of Tech., Pasadena (USA)). Jul 
1975. Contract AT(04-3)-1086. 154p. Dep. NTIS $6.75. 

Two brine production methods were compared with respect 
to available power at the wellhead: self flowing (brine lifted by 
steam from vaporization of the brine), and pumped (brine lifted by 
a mechanical pump and kept in the liquid state). Five conversion 
processes were compared with respect to fraction of available 
power converted to electric power: flash steam (steam turbines 
operating on steam from flash vaporization of the brine), dual 
steam (flash steam with two-phase expanders to recover the flash 
vaporization mechanical energy), total flow (two-phase expanders 
only), binary (heat transferred from the brine to a secondary 
working fluid), and flash binary (heat transferred from flashed 
steam to a secondary working fluid). The conclusions of this study 
are: (1) The flow rate from a self-flowing well can be substantially 
increased by increasing well bore diameter at and above the flash- 
ing level. (2) Self-flowing stepped diameter wells provide more 
wellhead power than pumped wells (for equal production zone 
diameters) at nearly all reservoir conditions. (3) Multi-stage flash 
steam systems using steam turbines provide more output power 
than binary systems at all reservoir temperatures, using reasonable 
values for component performance. (4) Total flow machines, used 
alone, offer no performance advantage as compared to multi-stage 
direct flash steam, unless efficiency of total flow devices can be in- 
creased above current projections. (5) Two-phase expanders in 
combination with steam turbines provide the highest output power. 


18976 (PB—243755) Experimental geothermal research facili- 
ties study (phase o). Volume 1. Final report. Douglas, R.H.; Hilbers, 
C.E.; Pearson, R.O. (TRW Systems Group, Redondo Beach, Calif. 
(USA)). 31 Dec 1974. 106p. (TRW—26405-6001-RU-00-Vol-1). 
NTIS $5.25. 

See also Volume 2, PB—243756. 

This report focuses on identification of a representative 
liquid-dominated geothermal reservoir of moderate temperature 
and salinity, preliminary engineering design of an appropriate ener- 
gy conversion system, identification of critical technology, and 
planning for implementation of experimental facilities. Volume I 
includes summarized results, reports on all of the major study ef- 
forts, and recommendations and conclusions derived from the 
study, including implementation plans for the next two phases of 
the program. (GRA) 


18977 (UCID— 17068) Performance test of a bladeless turbine 
for geothermal tions. Steidel, R.; Weiss, H. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 24 Mar 
1976. Contract W-7405-eng-48. 24p. Dep. NTIS $3.50. 

The Possell bladeless turbine was tested at the LLL 
Geothermal Test Facility to evaluate its potential for application in 
the total flow process. Test description and performance data are 
given for 3000, 3500, 4000, and 4500 rpm. The maximum engine 
efficiency observed was less than 7 percent. It is concluded that 
the Possell turbine is not a viable candidate machine for the con- 
version of geothermal fluids by the total flow process. (LBS) 


18978 Geothermal power method. Swearingen, J.S. US Patent 
3,951,794. 10 Oct 1974. Filed date 13 Dec 1973. vp. 

A method for extracting heat from hot unrefined water con- 
taining scale-forming impurities comprises the steps of: alternately 
co-currently flowing volumes of said unrefined water and volumes 
of clean liquid through a housing containing porous material 
whereby heat is alternately transferred from said unrefined water 
to said porous material and from said porous material to said clean 
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liquid; adding to said unrefined water prior to its contact with said 
porous material an agent which increases the formation of non- 
scale forming species of said impurities whereby scaling and other 
such solid build-up of said impurities on said porous material is 
reduced; and extracting heat from said clean liquid subsequent to 
its flow through said housing; wherein a high temperature front 
moves along the length of said housing as each of said volumes of 
unrefined water is passed therethrough and wherein the subsequent 
volume of clean liquid is caused to begin to flow through said 
housing when said high temperature front is intermediate the ends 
of said housing. 


18979 Power production from high salinity geothermal waters 
(abstract). Sheinbaum, I. Geotherm. Energy Mag.; 4: No. 3, 7- 
9(Mar 1976). 

From 2. annual energy symposium; Los Angeles, CA, USA 
(May 1976). 


GEOTHERMAL ENGINEERING 


18980 (TID—27035) Geothermal component test facility. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 
1976. Contract W-7405-Eng-48. 13p. Dep. NTIS $3.50. 

A description is given of the East Mesa geothermal facility 
and the services provided. The facility provides for testing various 
types of geothermal energy-conversion equipment and materials 
under field conditions using geothermal fluids from three existing 
wells. (LBS) 


DRILLING TECHNOLOGY AND WELL HARDWARE 


18981 (SAND—76-0186) Continuous chain bit: progress re- 
port and program plan. Newson, M.M.; St. Clair, J.A.; Togami, 
H.K.; Dodd, H.M. Jr. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). May 1976. Contract AT(29-1)-789. 53p. Dep. NTIS 
$4.50. 

The significant progress in the development of the continu- 
ous chain drill bit which had been completed by the end of Janua- 
ty 1976 is reviewed. A long-range program plan is included to in- 
dicate the level of effort required to bring this system to commer- 
cial production. 


18982 Recent advances in the deep drilling of hot crystalline 
rocks (Abstract). Brown, D.W. (Los Alamos Scientific Lab., NM). 
EOS, Trans., Am. Geophys. Union; 57: No. 4, 349(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 20011 


18983 (COO— 2602-2) Materials research and evaluation for 

corrosion environments. Progress report, December 15, 
1974—December 15, 1975. Troiano, A.R.; Hehemann, R.F. (Case 
Western Reserve Univ., Cleveland, Ohio (USA)). Dec 1975. Con- 
tract E(11-1)-2602. lip. Dep. NTIS $3.50. 

Bent beam and self-stressed specimens have been employed 
and shown to give results consistent with other types of specimens 
as reported in the literature. All tests have been conducted in the 
standard NACE, H,S environment for initial screening and then in 
a 20 percent NaCl modified NACE solution. Among the higher 
strength corrosion resistant alloys, K Monel at 135 ksi yield 
strength did not fail in either environment at temperatures up to 
425°F stressed at the yield strength. Age hardenable A286 failed at 
325°F when stressed to the 190 ksi yield strength, but did not fail 
when stressed to an overaged yield strength of 135 ksi. A new 
NiCoCrMo age hardenable alloy heat treated to 220 ksi yield 
strength and stressed to this value did not fail in either environ- 
ment at temperatures up to 420°F. Also, this material was substan- 
tially ‘’brighter’’ after the tests than either the K-Monel or A286. 


18984 Precipitation of amorphous silica from high-tempera- 
ture-hypersaline geothermal brine (Abstract). Owen, L.B.; Jackson, 
D. (Univ. of California, Livermore). EOS, Trans., Am. Geophys. 
Union; 57: No. 4, 354(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 18975 


OCTOBER 1976 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 18959, 18966, 18982, 19641 


18985 Geothermal energy: a application of rock 
mechanics. Roegiers, J.C.; Brown, Dw. (Los Alamos Scientific 
Lab., NM). pp 674-680 of In Advances in rock mechanics. 
Volume Il, Part A. Washington, DC; National Academy of 
Sciences (1974). 

From 3. international congress on rock mechanics; Denver, 
Colorado, USA (1 Sep 1974). 

The Los Alamos Scientific Laboratory is working on the 
development of a new energy source based on the earth’s heat. 
The concept, the extraction of thermal energy from the numerous 
regions of the earth’s crust containing hot, but essentially dry, rock 
at moderate depths, may offer a solution to the developing world 
energy crisis. A deep exploratory hole has already been drilled into 
basement crystalline rock in north-central New Mexico, and tested 
at various horizons. These experiments have demonstrated, at least 
in this one specific region, that a large vertical fracture system can 
be created in granitic rocks using conventional-hydraulic-fracturing 
techniques. Of more importance relative to the Los Alamos con- 
vective energy extraction concept, an open pressurized fracture 
system has been maintained in these crystalline rocks for many 
hours with only negligible fluid leak off. Further, an analysis of 
seismic signals resulting from the hydraulic fracturing process in- 
dicates that a method may be available to determine both the 
orientation and vertical extent of the resulting fracture system. In 
conjunction with the in situ tests, theoretical and laboratory studies 
have been undertaken in order to fully understand the different 
features observed in the field fracturing experiments. Permeability 
tests under various stress conditions have revealed the importance 
of this factor, and have drastically changed the procedure for mea- 
suring stress at great depths using the hydraulic fracturing 
technique. Geochemical problems associated with the dissolution 
of certain minerals are also being investigated. 


18986 LASL dry hot rock concept. Smith, M.C. (Los Alamos 
Scientific Lab., NM). EOS, Trans., Am. Geophys. Union; 57: No. 4, 
349(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


18987 Hydraulic fracturing in an communication between two 
adjacent wellbores (Abstract). Aamodt, R.L. (Los Alamos Scientific 
Lab., NM). EOS, Trans., Am. Geophys. Union; 57: No. 4, 349(Apr 
1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


18988 Characteristics of seismic events associated with hydrau- 
lic fracture (Abstract). Potter, R.M. (Los Alamos Scientific Lab., 
NM). EOS, Trans., Am. Geophys. Union; 57: No. 4, 349(Apr 
1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


18989 Preliminary seismic mapping of the main fracture in 
GT-2 (Abstract). Albright, J.M. (Los Alamos Scientific Lab., NM). 
EOS, Trans., Am. Geophys. Union; 57: No. 4, 349(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


18990 Extracting from hydraulically-fractured geother- 
mal reservoirs (Abstract). Murphy, H.D. (Los Alamos Scientific 
Lab., NM). EOS, Trans., Am. Geophys. Union; 57: No. 4, 349(Apr 
1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 18973 


18991 (UCRL— 13633) Geothermal resource utilization: paper 
and cane sugar industries. Final report. Hornburg, C.D.; Morin, 
O.J. (DSS Engineers, Inc., Fort Lauderdale, Fla. (USA)). Mar 
1975. Contract 2-7405-Eng-48. 221p. Dep. NTIS $7.75. 

For Lawrence Livermore Lab., CA. 


TIDAL POWER 1999 


This study was made as a specific contribution to an overall 
report by the United States in the area of industrial utilization of 
geothermal resources. This is part of an overall study in non-elec- 
trical uses of geothermal resources for a sub-committee of the 
North Atlantic Treaty Organization. This study was restricted to 
the geopressured zone along the Northern Gulf of Mexico Coast. 

Also, it was limited to utilizing the thermal energy of this 

""geoenergy’’ resource for process use in the Pulp and Paper In- 
dustry and Cane Sugar Industry. For the selected industries and 
resource area, this report sets forth energy requirements; identifies 
specific plant and sites; includes diagrams of main processes used; 
describes process and equipment modifications required; describes 
energy recovery systems; sets forth waste disposal schemes and 
problems; and establishes the economics involved. The scope of 
work included considerable data collection, analysis and documen- 
tation. Detailed technical work was done concerning existing 
processes and modifications to effectively utilize geothermal ener- 
gy. A brief survey was made of other industries to determine which 
of these has a high potential for utilizing geothermal energy. 


18992 Geothermal energy: an integrated use plan. Swink, D.G.; 
Schultz, R.J.; Oswald, A.J. (Idaho National Engineering Lab., 
Idaho Falls). Geotherm. Energy Mag.; 4: No. 4, 21-25(Apr 1976). 

The Raft River Demonstration Project in southern Idaho is 
actively investigating the practical application of low temperature 
(less than 300°F) geothermal water for both electric power genera- 
tion and direct heat utilization in industry. The overall project in- 
volves an integrated, multi-use concept to obtain the maximum 
and most efficient use of the available energy. Brief descriptions 
are given of industrial processes presently being considered for the 
Raft River demonstration complex: potato dehydration; manure 
processing; cattle feedlot; greenhousing; fish farming; meat 
packing; and tree breeding. (LBS) 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 20198 


18993 Annotated 

other volumetric p 

waters 1928—74. Potter, R.W. Il; Shaw, D.R.; Haas, J.L. Jr. U. S., 
Geol. Surv., Bull.; No. 1417, 78(1975). 

This bibliography contains 240 annotated references per- 
taining to the density of solutions of importance in geothermal ex- 
ploration and energy production. A brief discussion is given on ex- 
perimental methods and nomenclature. A breakdown of the 
bibliography by chemical species is also included. (LBS) 


PROPERTIES OF MINERALS AND ROCKS 


18994 Permeability of a biotite monzogranite at elevated tem- 
peratures (Abstract). Potter, J.M. (Univ. of New Mexico, Al- 
buquerque); Balagna, J.P.; Charles, R.W. EOS, Trans., Am. 
Geophys. Union; 57: No. 4, 353(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC 
USA (12 Apr 1976). 


18995 Attempts to correlate experimental observations with 
computer modeling for the prediction of mass transport in some 
feldspar systems (Abstract). Charles, R.W.; Herrick, C.C. (Los 
Alamos Scientific Lab., NM). EOS, Trans., "Am. Geophys. Union; 
57: No. 4, 353(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC 
USA (12 Apr 1976). 


18996 Equations of state of eclogites, peridotites, and pyrox- 
enites (Abstract). Chung, D.H. (Univ. of California, Livermore). 
EOS, Trans., Am. Geophys. Union; 57: No. 4, 323(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC 
USA (12 Apr 1976). 


ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 18958 


TIDAL POWER 


REFER ALSO TO CITATION(S) 19628 
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TIDAL POWER PLANTS 


18997 (CONF-741070—, pp 15.1-15.22) Utilization of ocean 
energy for electrical energy generation. Sebo, S.A. (Ohio State 
Univ., Columbus). 1974. 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 

In Proceedings: frontiers of power technology. 

The potential of ocean energy sources is discussed. These 
sources include wave energy, current energy, tidal energy, and 
ocean thermal gradients. Tidal power plants and thermal gradient 
conversion schemes are examined. (JWR) 


WAVE ENERGY CONVERTERS 
REFER ALSO TO CITATION(S) 18997 


18998 Review of the technology for wave power conversion. 
Panicker, N.N. (Woods Hole Oceanographic Inst., MA). Mar. 
Technol. Soc. J.; 10: No. 3, 7-15(Apr 1976). 

A review of the technology of useful conversion of wave 
power is presented. Wave power conversion devices include 
propulsion schemes, buoy power supply devices, offshore power 
plants and shore-based power stations. If the power generated from 
Ocean waves is to be competitive, one of the first requirements of 
a device may be to amplify power density per unit area before 
conversion. The energy densification schemes proposed include 
resonance, accumulation with time, converging channels and 
refraction. Wave energy is most amenable for densification as 
processes like refraction, reflection and resonance are charac- 
teristic of waves. Hence, proper technology is likely to render 
wave power economically competitive. 


WIND ENERGY 


REFER ALSO TO CITATION(S) 19628 


1g999 (NP—20897) Wind power and wind mills. Bibliography 
series No. 58. (National Aeronautical Lab., Bangalore (India)). Jul 
1975. 161p. Dep. NTIS (US Sales Only) $6.75. 

The 583 references listed consist of published documents in- 
cluding books, technical reports, and articles from 1960 to 1974. 
Bibliographies providing access to the literature prior to 1960 are 
also included. (DCC) 


AVAILABILITY (CLIMATOLOGY) 
REFER ALSO TO CITATION(S) 19636 


19000 (NBS-TN—868) Statistical analysis of extreme winds. 
Simiu, E.; Filliben, J.J. (National Bureau of Standards, Washing- 
ton, D.C. (USA)). Jun 1975. 52p. GPO $1.50. 

With a view to assessing the validity of current probabilistic 
approaches to the definition of design wind speeds, a study was un- 
dertaken of extreme wind speeds based on records taken at 21 
U.S. weather stations. For the purpose of analyzing extreme value 
data, a computer program was developed which is described 
herein. The following results were obtained: (1) the assumption 
that a single probability distribution is universally applicable to all 
extreme wind data sets in a given type of climate was not con- 
firmed, and (2) predictions of 100-year wind speeds based on 
overlapping 20-year sets of data taken at the same station differed 
between themselves by as much as 100 percent. Similar predictions 
for 1000-year winds differed by as much as a few hundred percent. 
Since wind pressures are proportional to the square of the wind 
speeds, errors of such magnitude are unacceptably high for struc- 
tural design purposes. It is therefore suggested that while, in princi- 
ple, probabilistic methods provide the most rational approach to 
specifying design wind speeds, it is of the utmost importance that 
the possible errors inherent in this approach be carefully taken 
into account. 


19001 (NSF-RA-N—74-253) Potential for wind generated 
power in Texas. Project N/T-8, final report. Nelson, V.; Gilmore, 
E. (West Texas State Univ., Canyon (USA). Dept. of Physics; 
Amarillo Coll., Tex. (USA). Dept. of Physical Science). 15 Oct 
1974. 167p. National Science Foundation, Washington, DC. 

For Governor's Energy Advisory Council of Texas. 
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The region of highest wind energy ntial in the U.S. is 
located predominantly in the Panhandle of Texas. Other areas of 
Texas have an above average wind energy potential. The average 

wer obtainable from the wind in Texas was estimated to be 
530 ,000 megawatts, which corresponds to about 2 x 10"? kwh an- 
nually. General information on wind energy and a summary of cur- 
rent information on wind energy conversion systems are included. 
The data from 15 National Weather Service stations in Texas 
(1959 to 1972) and 7 neighboring stations (1964 to 1973) are 
analyzed for average energy by month and year, wind speed histo- 
grams, velocity and power duration curves, and probability of calm 
periods. Contour maps for energy at 23 ft height and 300 ft 
(estimated) and probability contours for wind speeds are plotted 
for Texas. Estimations of power, possible uses and number of units 
to be built, estimations of costs, and storage are discussed for wind 
energy conversion systems in Texas. (auth) 


ECONOMICS 


REFER ALSO TO CITATION(S) 18891, 19001, 19002, 19006, 
19013 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 19644 


APPLICATIONS 
REFER ALSO TO CITATION(S) 18913 


19002 (COO—2603-1) Application study of wind power 
technology to the city of Hart, Michigan. Asmussen, J.; Fisher, 
P.D.; Park, G.L.; Krauss, O. (Michigan State Univ., East Lansing 
(USA). Div. of Engineering Research). 31 Dec 1975. Contract 
E(11-1)-2603. 103p. Dep. NTIS $5.50. 

Information is presented concerning wind data collections 
and analysis; Hart power demand and consumer usage; wind power 
assessment; hydro power assessment; results of preliminary 
economics analysis; environmental impact of wind turbines and 
operation in the Hart, Oceana County, Michigan area; and systems 
model for the Hart power system with wind turbine. (DCC) 


TURBINE DESIGN AND OPERATION 


(COO— 2614-1) Application of composite bearingless 

rotor concept to wind turbine rotor. Progress report, June 3, 
1975—October 31, 1975. Spierings, P.A.M.; Cheney, M.C. (United 
Technologies Research Center, East Hartford, Conn. (USA)). 1 
Dec 1975. Contract E(11-1)2614. 25p. Dep. NTIS $3.50. 

The objective of the one year program is to explore the 
feasibility of the Composite Bearingless Rotor (CBR) for use as a 
wind turbine and to evaluate several automatic control concepts 
designed to improve efficiency and cost effectiveness. The program 
consists of the design of a full-scale wind turbine, the design and 
fabrication of a dynamically scaled model, wind tunnel experi- 
ments, and analytical studies. To date, the design work has been 
completed, the model wind turbine support tower has been 
fabricated and assembled with a generator. The model blades and 
other hardware are under construction. This interim progress re- 
port contains descriptions of the full scale and model designs, a 
review of the performance characteristics expected of the wind 
turbine, and an outline of the remaining tasks of the program. Ap- 
pendices are included to provide detailed information on some of 
the design characteristics of the model wind turbine. 


19004 (COO— 2616-1) Investigation of diffuser-augmented 
wind turbines. Progress report, June 25, 1975—December 24, 
1975. Oman, R.A.; Foreman, K.M.; Gilbert, B.L. (Grumman 
Aerospace Corp., Bethpage, N.Y. (USA). Research Dept.). Jan 
1976. Contract E(11-1)-2616. 64p. Dep. NTIS $4.50. 

The Diffuser-Augmented Wind Turbine (DAWT) is one of 
the more promising advanced concepts for decreasing the cost of 
wind energy conversion. The first results of an investigation 
designed to determine the most effective configurations for 
DAWT's and to assess their ultimate performance in large units 
are presented. Two types of compact diffusers have been analyzed 
and tested, using screens to simulate the turbines. A 20° haitengie 
conical diffuser with two tangential boundary layer control slots 
provided a measured augmentation ratio of 1.7 at an area ratio of 
2.8, while a double ring-wing diffuser gave 2.1 at an equivalent 
area ratio of 3.8. Results indicate potential for considerable im- 
provement and further size reduction. Several analyses related to 
diffuser development are given. 


OCTOBER 1976 


19005 (N—75-21795) Plans and status of the NASA-Lewis 
Research Center wind energy project. Thomas, R.; Puthoff, R.; 
Savino, J.; Johnson, W. (National Aeronautics and Space Adminis- 
tration, Cleveland, Ohio (USA). Lewis Research Center). 1975. 
31p. (NASA-TM-X—71701; E—8309). NTIS $3.75. 

i From Joint power conference; Portland, OR, USA (28 Sep 
1975). 

Wind energy is investigated as a source of energy. The wind 
energy program that is managed by the NASA-Lewis Research 
Center is described. The Lewis Research Center's Wind Power Of- 
fice, its organization, plans, and status are discussed. Major ele- 
ments of the wind power project included are an experimental 100 
kW wind-turbine generator; first generation industry-built and 
user-operated wind turbine generators; and supporting research 
and technology tasks. (auth) 


19006 (PB—239272) Development of an electrical generator 
and electrolysis cell for a wind energy conversion system. Progress 
report. Hughes, W.; Allison, H.J.; Ramakumar, R.G. (Oklahoma 
State Univ., Stillwater (USA)). 15 Oct 1974. 127p. NTIS $5.75. 

The report describes research whose purpose is threefold: to 
develop and build a working generator system in the 10 to 20 
kilowatt range (suitable for use with a windmill) which delivers 
standard power (110-220 volt, single phase, 60 Hz alternating cur- 
rent); to develop and build a working high pressure moderate tem- 
perature electrolysis storage system in the three kilowatt range; 
and to construct, debug, and gain significant operational ex- 
perience on a ‘windmill farm.’’ Included are reports on the fol- 
lowing topics: economical and technical aspects of wind generation 
systems; economics of solar and wind energy systems for large 
scale power generation; economical prospects for large scale 
utilization of solar and wind energy; and operation of parallel- 
bridge rectifier systems with capacitors at bridge-inputs. 


19007 (PB—243909) Development of an electrical generator 
and electrolysis cell for a wind energy conversion system. Final re- 
port, 1 Jul 1973—1 Jul 1975. Hughes, W.L.; Allison, H.J.; 
Ramakumar, R.G. (Oklahoma State Univ., Stillwater (USA). 
School of Electrical Engineering). 10 Jul 1975. 280p. NTIS $8.75. 

See also PB—239272. 

This final report describes progress made at the Oklahoma 
State University on wind energy utilization. The specific objectives 
of this research program were: (1) to develop and build a working 
field modulated generator system in the 10/20 kW range suitable 
for use in a wind energy system to deliver standard 110/220 V sin- 
gle-phase 60 Hz power over a 2 to | range of speeds; (2) to 
develop and build a working high-pressure moderate-temperature 
electrolysis system in the 2-3kW input range in the available high 
pressure test facility; and (3) to design and construct a wind 
generator test station at the Stillwater airport using existing field 
modulated generators and bicycle-wheel type aeroturbines 
developed by the American Wind Turbine Company. Final reports 
are presented covering performance details on the products of 
each of the three objectives. A large Appendix reproduces 13 
papers generated during the two year contract period. (GRA) 


19008 (PB—243909) Development of an electrical generator 
and electrolysis cell for a wind conversion system. Final re- 
port, 1 Jul 1973—1 Jul 1975. Hughes, W.L.; Allison, H.J.; 
Ramakumar, R.G. (Oklahoma State Univ., Stillwater (USA)). 10 
Jul 1975. 280p. (NSF/RA/N—75-043). NTIS $8.75. 

This final report describes progress made at the Oklahoma 
State University on wind energy utilization. The specific objectives 
of this research program were: (1) to develop and build a working 
field modulated generator system in the 10-20 kW range suitable 
for use in a wind energy system to deliver standard 110-220 V sin- 
gle-phase 60 Hz power over a 2 to | range of speeds; (2) to 
develop and build a working high-pressure moderate-temperature 
electrolysis system in the 2-3 kW input range in the available high 
pressure test facility; and (3) to design and construct a wind 
generator test station at the Stillwater airport using existing field 
modulated generators and bicycle-wheel type aeroturbines 
developed by the American Wind Turbine Company. 


19009 Wind power plant. Schultz, W.C. US Patent 3,930,750. 
8 Apr 1974. vp. 

A power plant of the windmill type is described comprising: 
a supporting structure, a propeller unit mounted on the supporting 
structure for rotation about a vertical axis and including a hub, a 
plurality of vanes affixed to the hub, each of the vanes having a 
shell of a generally parabolic cross-section defining a leading edge 
with a symmetrical air foil configuration and further defining an 
open trailing edge, and a zig-zag shaped webbing member mounted 
wiihin the shell to define a series of essentially triangular individual 
cells extending the length of the shell and exposed to the open 
trailing edge. 


19010 Wind turbine with governor. Carter, F.H. US Patent 
3,942,026. 11 Jun 1974. vp. 

A wind turbine assembly is described which comprises a 
supporting framework including a rigid elevated platform, a turnta- 
ble rotatably supported from the platform for swivelling movement 
about a substantially vertical axis, a horizontal shaft rotatably jour- 
nalled from the turntable with the end portions of the shaft pro- 
jecting diametrically therefrom, a plurality of wind wheels mounted 
on each end of the horizontal shaft outwardly of the turntable for 
rotating the shaft in response to axial flow of wind through the 
wind wheels. The area peripherally of the wind wheels is uncon- 
fined to provide unrestricted and untrapped wind flow in relation 
to the wind wheels. A_ vertical shakt is supported from the 
framework and connected to the horizontal shaft. A generator as- 
sembly is supported at the lower end of the framework and is con- 
nected to the vertical shaft. 


19011 Horizontal multidirectional turbine windmill. Magoveny, 
G.S.; Forgo, E.J. (to Windsunwatt, Inc.). US Patent 3,938,907. 24 
Jun 1974. vp. 

A horizontal multidirectional windmill is described which 
comprises a fixed housing and a rotor, the housing being con- 
stituted by upper and lower horizontally disposed members and a 
plurality of vertically disposed vanes extending between the mem- 
bers. The rotor is constituted by upper and lower horizontally 
di members lying in the planes of the housing members. A 
vertical axle is secured to the rotor members. Buckets are mounted 
between the rotor members and extend inwardly from the 
periphery thereof. Each bucket has a flexible vertically disposed 
surface portion and supports for the inner and outer edges of the 
portions. The distance between the supports is varied automatically 
as a function of rotational speed of the rotor. 


19012 Wind powered rotating device. Snarbach, H.C. US 
Patent 3,941,504. 28 Aug 1974. vp. 

An omni-directional windmill device is described which con- 
sists of a plurality of blades circumferentially symmetrically 
disposed with respect to each other. Each of the blades has a 
lower edge and upper edge. Each of the blades has a wind reaction 
surface being arcuate in transverse cross section and helically 
formed longitudinally from the lower to the upper edge. 


19013 Wind-powered electric w' Jayadev, T.S. 
(Univ. of Wisconsin, Milwaukee); Smith, R.T. J. Eng. Ind.; 98: No. 
1, 293-296(Feb 1976). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Houston, TX, USA (30 Nov 1975). 

The general operating modes of wind-powered electric utili- 
ty plants under constant-speed or variable speed classifications are 
described. It is shown that for a particular set of wind frequency- 
velocity spectra there are a number of attractive system configura- 
tions, so far as total yearly energy production is concerned. Thus, 
detailed cost effectiveness studies and additional research will be 
required to develop practical wind electric conversion systems 
(WECS). 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 19438, 19602 


19014 (PB—240800) Long-term power system dynamics. 
Volume II. Long-term power system dynamics simulation program. 
Final report. (General Electric Co., Schenectady, N.Y. (USA)). 
Oct 1974. 306p. NTIS $9.25 

See also PB— 240799. 

This report describes the Long-Term Dynamic Simulation 
program (LOTDYS) as it was developed for this project. It is both 
a programmer's guide and a user's guide for LOTDYS. It contains 
a list and description of the program variables, the program itself 
and the data required to run one of the sample cases of Section 
IB-4 


POWER GENERATION 


REFER ALSO TO CITATION(S) 18433, 18434, 18436, 18501, 
18572, 18574, 18579, 19490, 19599, 19608, 19613, 19614, 
19616, 19617, 21065 


19015 (CONF-741070—) Proceedings: frontiers of power 
technology, Stillwater, Oklahoma, October 9—10, 1974. 
(Oklahoma State Univ., Stillwater (USA). School of Electrical En- 
gineering). 1974. vp. Oklahoma State Univ., Stillwater. 
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From Frontiers of ad technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974 
This conference was sponsored by the School of Electrical 
Engineering with the support of the electric utilities in the area. 
Because of the inseparable nature of these subjects, energy-en- 
ring-environment all must be considered together when deal- 
ing with electric energy systems. The topics of main concern were 
waste utilization and disposal, new concepts in electric energy 
generation and storage, nuclear energy conversion and fuel 
resources technology. Individual entries were made for most items. 
Three papers were selected for EAPA. (LMT) 


19016 EPRI coordinates 
Power Research Inst., Palo A 
66-68(15 May 1976). 

Distribution planning engineers use various methods to pre- 
dict load growth and its effect on system operations. An EPRI pro- 
ject which will coordinate these efforts and bring new factors into 
focus is discussed. 


research. Shula, B. (Electric 
. CA). Electr. World; 185: No. 10, 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 19242, 19298, 19615, 21056 


19017 (CONF-741070—, pp 6.1-6.25) Effects of external foul- 
ing on dry cooling tower performance. Hunn, B.D. (Clarkson Col- 
lege of Tech. Potsdam, NY). 1974. 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 

In Proceedings: frontiers of power technology. 

Dry cooling towers offer considerable promise for eliminat- 
ing thermal pollution from power plants. However, problems are 
often involved, particularly in mine-mouth applications, with the 
reduction of heat transfer capability and increase in pressure drop 
due to buildup of airborne particulates, such as coal dust, on the 
exchanger surfaces. A systematic procedure for assessing the effect 
of such external fouling layers on both the heat transfer and pres- 
sure drop performance of air-cooled heat exchangers is reported. 


19018 (ERDA—92(Vol.2), pp 956-983) Impact of alternative 
technologies for steam-electric power on water 


cooling 
ty. Holub, K.; Butz, B.P. (Argonne National Lab., IL). 1975. 


From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

The United States Environmental Protection Agency has 
recently promulgated guidelines restricting the quantity and com- 
position of steam-electric power plant effluents. As a result of 
these guidelines, future steam-electric power plants will be 
required to employ closed-cycle cooling techniques unless an ex- 
emption is obtained by means of a rather elaborate demonstration 
process. The paper focuses on the issue of how to assess the im- 
pact on water quality of the alternative cooling technologies on the 
river adjacent to the plant. A site-specific, case-evaluation method 
is discussed, and an example of a case study is presented. (auth) 


19019 Cooling tower. Schoonman, W. (to Lummus Co.). US 
Patent 3,942,588. 4 Nov 1974. vp. 

A cooling tower is described, comprising: a hollow tower; a 
plurality of radially extending tubular heat exchanger units circum- 
ferentially spaced within the lower portion of the tower, said heat 
exchanger units having their heat exchanger surfaces extending in 
an inclined vertical plane, each of said heat exchanger units having 
a radial inner end and a radial outer end, the width in the vertical 
direction of the radial outer end being greater than the width, in 
the vertical direction, of the radial inner end, each of said heat 
exchanger units comprising first, second and third heat exchangers, 
the first heat exchanger comprising the radial inner end of the heat 
exchanger unit, said second and third heat exchangers being su- 
perimposed one on top of the other with the heat exchanger sur- 
faces in a vertical plane, said superimposed second and third heat 
exchangers comprising the radial outer end of said heat exchanger 
unit; and air directing means for directing air which enters the 
tower through the heat exchanger units. 


COMBINED AND BINARY CYCLES 


REFER ALSO TO CITATION(S) 18391, 18420, 18421, 19631, 
19654, 19655, 19657, 19661 


19020 (CONF-741070—, pp 18.1-18 2 Operating experience 
Ag Service Company of Oklahoma P.A.C.E. Plant. Allison, 
1974. 
From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 
In Proceedings: frontiers of power technology. 
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The design and operation of the PACE 260 (Power Addi- 
tions at Combined Efficiencies) plant near Lawton, Okla. are 
described. The cycle basically consists of two gas turbines each 
directly driving 85,000 kW generators and each exhausting into 
separate heat recovery steam generators which utilize supplemen- 
tary firing to generate a combined steam flow of 886,954 Ib/h at 
1257 psia and 952°F. The computerized control system is 
discussed. The plant operation began in 1973. Problems which oc- 
curred during the first 15 months of operations and modifications 
being made to improve the reliability, efficiency, and starting 
characteristics of the plant are described. (LCL) 


Combined cycle electric power plant having a control 
. Martz, L.F.; Plotnick, R.J. (to Westinghouse Elec- 

tric ne agh ). US Patent 3 953 ,966. 8 Aug 1974. vp. 

A control system for a combined cycle electric power plant 
is described. It contains: at least one gas turbine including an exit 
through which heated exhaust gases pass; means for generating 
steam coupled to said gas turbine exit for transferring heat from 
the exhaust gases to a fluid passing through the steam generator; a 
steam turbine coupled to the steam generator and driven by the 
steam supplied thereby; means for generating electric power by the 
driving power of the turbines; condenser means for receiving and 
converting the spent steam from the steam turbine into conden- 
sate; and steam generating means comprising a low pressure 
storage tank, a first heat exchange tube, a boiler feedwater pump 
for directing fluid from a low pressure storage tank through the 
first heat exchange tube, a main storage drum, a second heat 
exchange tube, and a high pressure recirculation pump for direct- 
ing fluid from the main storage pump through the second heat 
exchange tube. The control system monitors the temperature of 
the exhaust gas turbine gases as directed to the steam generator 
and deactuates the steam turbine when a predetermined tempera- 
ture is exceeded. 


19022 Smooth and highly responsive gas turbine temperature 
limit control especially useful in combined cycle electric power 
plants. Anderson, J.M.; Wescott, K.R.; Hobbs, M.M.; Kiscaden, 
R.W. (to Westinghouse Electric Corp.). US Patent 3,956,883. 8 
Aug 1974. vp. 

A gas turbine electric power plant is described that com- 
prises a compressor section and a turbine section, a plurality of 
combustors for energizing the driving gas flow for the turbine sec- 
tion, means for generating electric power under the driving power 
of the turbine, a gas turbine control system including means for 
controlling the flow of fuel to said turbine combustors, means for 
generating a fuel reference as an input to the fuel controlling 
means during speed and load modes of operation, means for 
generating a combustor shell pressure representation, means for 
generating a blade path temperature representation, means for 
generating an exhaust path temperature representation, means for 
generating a blade path temperature reference as a function of the 
combustor shell pressure and exhaust temperature representations, 
and means for limiting the fuel reference input to limit the turbine 
blade path temperature in accordance with the outputs of said 
blade path temperature representation and reference generating 
means. 


19023 (JPRS—66621, pp 12-22) Thermoemission topping to 
steam turbine cycle. Apatovskii, E.; Kucherov, R.Ya.; Moyzhes, 
B.Ya.; Nevyazhskaya, Z.M. 20 Jan 1976. Translation of Soviet 
Paper. 

From Soviet papers presented at a meeting of thermionic 
conversion specialists; Eindhoven, Netherlands (1 Sep 1975). 

In Soviet papers presented at 1—3 September 1975 Eind- 
hoven meeting of thermionic conversion specialists. 

The steam turbine cycle is the basis of modern thermal 
power engineering. Currently irreversible losses in the cycle have 
been brought to a minimum and an internal relative turbine effi- 
ciency has been achieved, characterizing the degree of approxima- 
tion of the real cycle to the ideal cycle, of up to 90 percent. Still, 
the Rankine cycle does not exceed 40 to 45 percent for the at- 
tained level of initial steam parameters (130 to 240 abs atm, 
540°C), and their further increase at the present stage is economi- 
cally unjustified. A variety of high-temperature toppings utilizing 
the high temperature achieved when chemical or nuclear fuel is 
burned were suggested to increase the efficiency (eta) of thermal 
power stations. The thermoemission method of converting thermal 
energy into electrical is examined. Results of calculations as ap- 
ln nuclear power stations are presented and discussed. 
( ) 


SOLID-WASTE INCINERATION 
REFER ALSO TO CITATION(S) 18880, 18881, 20543 
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POWER PLANT COMPONENTS 


REFER ALSO TO CITATION(S) 18393, 18430, 18435, 18445, 
18564, 18885, 19020, 19021, 19022 


19024 (AD-A—015468) An annular flow ice-water model heat 
sink. Special report. Brown, J.L.; Quinn, W.F. (Cold Regions 
Research and Engineering Lab., Hanover, N.H. (USA)). Sep 1975. 
7ip. (CRREL-SR—236). NTIS ‘$4.25. 

An analytical and laboratory experimental study was con- 
ducted on a scale model annular flow ice-water heat sink which 
represent a medium for storing waste heat developed by a 
hardened defense installation during a transient period in which it 
operates on a closed cycle system. The study developed (1) an un- 
derstanding of the flow processes and melting patterns in such a 
sink, (2) a mathematical procedure for predicting relationships 
between coolant water and heat rejection rates, (3) a validation of 
the math procedure using a scaled experiment model, and (4) an 
assessment of the effect of some water inlet manifold configura- 
tions. Advantageous performance characteristics include provision 
for (1) maximum thermal efficiency during the early (probably 
most crucial) stages of use and (2) a relatively constant outiet sink 
temperature to the power plant heat exchanger during the ice 
melting period. 


19025 (CONF-741189—) Proceedings of the seminar on boiler 
modeling, Bedford, Massachusetts, November 6—7, 1974. 
Berkowitz, D.A. (ed.). (Mitre Corp., Bedford, Mass. (USA)). 
1974. 372p. MITRE Corp., Bedford, MA. 
From Seminar on boiler modeling; Bedford, Massachusetts, 

United States of America *USA* (6 Nov 1974). 

we abstracts were prepared for each of the 15 papers 
inc 


19026 (CONF-741189—, pp 5-30) Evolution of a successful 
program. Fink, L.H. ( CU. S. Dept. of Interior, Washington, 

DC). 1974. 

From Seminar on boiler modeling; Bedford, Massachusetts, 
United States of America *USA® (6 Nov 1974). 

In Proceedings of the seminar on boiler modeling. 

The development of a mathematical model of a fossil-fuel 
power plant for predicting plant performance is described. (LCL) 


19027 (CONF-741189—, pp 53-66) Dynamic model for mystic 
No. 4. Berkowitz, D.A. (Mitre Corp., Bedford, MA); Jones, R.T.; 
Markunas, A.L. 1974 

From Seminar | on boiler modeling; Bedford, Massachusetts, 
United States of America *USA®* (6 Nov 1974). 

In Proceedings of the seminar on boiler modeling. 

The method used for modeling the Mystic No. 4, oil-fired 
power plant owned by the Boston Edison Company is described. 
The model has been validated against static plant performance 
from 54 to 132 MW with a few percent for all measured flows and 
output variables. Dynamic validation of the model is currently 
under way. (LCL) 


19028 (CONF-741189—, pp 67-68) Model evaluation and ap- 
plications. Irving, W.M. (Boston Edison Co.). 1974. 

From Seminar on boiler modeling; Bedford, Massachusetts, 
United States of America *USA® (6 Nov 1974). 

In Proceedings of the seminar on boiler modeling. 

The importance of mathematical models of boilers to the 
economic operation of power plants is briefly described. (LCL) 


19029 (CONF-741189—, pp 103-128) Part I: meeting the in- 
dustry's needs with dynamic modeling. Hottenstine, R.D. 
(Combustion Engineering Inc., Windsor, CT). 1974. 

From Seminar on boiler modeling; Bedford, Massachusetts, 
United States of America "USA® (6 Nov 1974). 

In Proceedings of the seminar on boiler modeling. 

Although the technology of mathematical modeling and 
dynamic analysis of boilers and steam power plants has been 
np ages improved since the 1950s, the results of analyses are, 

as yet, rarely used in plant design or operation. First, the reasons 
why the power industry has been unwilling or unable to accept and 
use results from dynamic modeling are discussed, the real needs of 
manufacturers and users in the utility industry are outlined, and 
the problems that must be solved in order to achieve coordination 
of efforts between modelers and users are described. Two exam- 
ples of the use of dynamic modeling are presented. The first is ap- 
plied to boiler dynamic modeling for the development of a better 
and more comprehensive boiler-turbine unit control system. The 
second shows the application of low-order boiler modeling in a 
computer simulation study of variable pressure operation. (LCL) 


19030 (CONF-741189—, pp 129-141) Power system transient 
performance: experience and comments. Hutchinson, D.W. (Syntha 
Corp., Greenwich, CT). 1974. 
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From Seminar on boiler modeling; Bedford, Massachusetts, 
United States of America *USA® (6 Nov 1974). 

In Proceedings of the seminar on boiler modeling. 

A method of power plant modeling based on modeling each 
component in the * and then combining the component models 
is discussed. (LCL) 


19031 (CONF-741189—, pp 143-168) Optimal dynamic 
generation control variable pressure steam El- 
Abiad, A. (Purdue Univ., Lafayette, IN); Keyhani, A. 1974. 

From Seminar on boiler modeling; Bedford, Massachusetts, 
United States of America *USA® (6 Nov 1974). 

In Proceedings of the seminar on boiler modeling. 

Various methods of operation of cycling boiler-turbine units 
as well as large variations in daily load demands have led to the 
need for examining the entire power generating load control 
system to optimize control system design and to maintain the 
highest degree of thermal efficiency. The optimal dynamic genera- 
tion control of fossil-fired generating units is discussed. The boilers 
are allowed to operate in the variable pressure mode for increased 
thermal efficiency during the cycling operation. One-step-ahead 
load demand of the system is forecasted by means of stochastic 
load modeling, and the target pressure is calculated from the target 
megawatt load demand. In this setting, target megawatt levels are 
still determined by equal incremental cost theory. However, the 
output of each boiler will be guided toward its assigned economic 
target level at a rate which will ensure minimization of fuel cost. 
This is to be accomplished by means of constant valve setting. The 
optimal control problem formulation places bounds on state varia- 
bles, input variables, and allowable rates of change of state varia- 
bles for reasons of boiler and combustion safety. 


19032 (CONF-741189—, pp 177-186) Retrofitting oil and gas- 
fired boilers for low Btu gas. Gluckman, M. (City Coll. of New 
York). 1974. 

From Seminar on boiler modeling; Bedford, Massachusetts, 
United States of America *USA® (6 Nov 1974). 

In Proceedings of the seminar on boiler modeling. 

A method for integrating a coal gasification system and an 
existing steam boiler is presented. The coal gasification section is 
completely self-contained and includes equipment for drying the 
coal and preheating the gasification air. The operating charac- 
teristics of the boiler fired with natural gas, low BTU gas, and ox- 
ygen-blown gas are compared. It is concluded that retrofitting is 
technically feasible and can be accomplished without any derating 
of the existing boiler. (LCL) 


19033 (CONF-741189—, pp 187-206) Thermofluid process 
dynamics in boiler . Paynter, H.M. (Massachusetts of 
Tech., Cambridge). 1974. 

From Seminar on boiler modeling; Bedford, Massachusetts, 
United States of America *USA® (6 Nov 1974). 

In Proceedings of the seminar on boiler modeling. 

Power plant boiler operation simulation is described in 
which both the thermodynamic properties and transport properties 
of the working fluid are considered. (LCL) 


19034 (CONF-741189—, pp 289-313) Power Plant Control 
System Design: the a tion of analytical techniques. Kwathny, 
H.G. (Drexel Univ., Philadelphia). 1974. 

From Seminar on boiler modeling; Bedford, Massachusetts, 
United States of America *USA® (6 Nov 1974). 

In Proceedings of the seminar on boiler modeling. 

The use of optimization techniques, particularly quadratic 
regulator techniques, in the design of a control system for generat- 
ing Unit No. 2 at Cromby Station is discussed. Information is in- 
cluded on the evolution of ideas on the use of optimization 
techniques; the method used to elaborate results; and the applica- 
tion of the same method to a different problem, that of pressure 
control in a boiling water reactor power plant. (LCL) 


19035 (CONF-741189—, pp 207-263) Large scale boiler simu- 
lation. Laeubli, F. (Sulzer Brothers, Ltd., Winterthur, Switzerland). 
1974. 

From Seminar on boiler modeling; Bedford, Massachusetts, 
United States of America *USA®* (6 Nov 1974). 

In Proceedings of the seminar on boiler modeling. 

The object of simulation is to improve boiler operation dur- 
ing large transient disturbances, such as failure of auxiliaries, tur- 
bine trip, or sudden excessive demand changes, for example, which 
lead to high transient thermal and mechanical stress on tube 
material. The trend is to control large disturbances through auto- 
mation. As a result, during the planning period, dynamic processes 
are recognized and explained quantitatively through simulation of 
time behavior. Boiler start ups from cold to warm conditions also 
belong in this category. Information is included on boiler modeling 
considering incompressible single-phase flow, compressible single- 
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phase flow, and two-phase pipe flow. Examples are presented of 
several computer programs used for calculating dynamic parame- 
ters in operating boiler components. The digital non-linear calcula- 
tion of boiler start-up behavior is described. It is concluded that 
the effectiveness of different control systems on boiler behavior 
can be determined quickly and without danger by simulation. The 
expense and risk of trying it in the plant is reduced. (LCL) 


19036 (NTIS/PS—75/555) Corrosion in boilers (a bibliography 
with abstracts). Report for 1964—Jul 1975. Smith, M.F. (National 
Technical Information Service, Springfield, Va. (USA)). Jul 1975. 
82p. NTIS $25.00. 

Contains 77 abstracts on research for design, improved effi- 
ciency, materials, cathodic protection, corrosion inhibiting addi- 
tives and combustion in coal and fuel oil fired boilers. In addition, 
documents are cited on corrosion from limestone injection for pol- 
lution control, . ship boilers, and nuclear 
power plant boilers. 


19037 (PB—242165) Evaluation of the two-field synchronous 
machine to improve power system security. Final report, 15 Aug 
1972—31 Dec 1974. Krause, P.C. (Purdue Univ., Lafayette, Ind. 
(USA). School of Electrical Engineering). 31 Dec 1974. 60p. 
NTIS $4.25. 

In addition to the analysis and evaluation of the two-field 
synchronous machine, dynamic stability investigations and a new 
method of -developing dynamic equivalents are given. Basically, 
this report is.a collection of papers and reports which have been 
written on the results of the research. Also included is a descrip- 
tion of a pump-storage system instability which was analyzed and 
corrected using results of this research. 


19038 Method of an apparatus for monitoring the durability of 
components of thermal power plants. Buchwald, K.; Busse, L. (to 
BBC Brown Boveri and Co. Ltd.). US Patent 3,950,985. 25 Mar 
1974. Priority date 26 Mar 1973, German, Federal Republic of 
(F.R. Germany). vp. 

A method for monitoring the service life of components of a 
thermal power plant is presented. The method consists of counting 
the hours equivalent to those of actual operation of the component 
at a given correlated mechanical and thermal stress value. 


19039 (BNWL-tr— 154) Effect of oxygen in neutral runs. Bor- 
ris, B. Translated from VGB Kraftwerkstech.; 54: No. 5, 324- 
332(May 1974). 25p. Dep. NTIS $4.50. 

A "neutral run”’ is defined as the operation of water-steam 
cycles with neutral water to which a definite amount of oxygen is 
added. Neutral water is characterized by a pH value of 6.5 to 7.5, 
a conductivity of less than 0.15 y/cm and a redox potential of 

mV. A neutral run must be used, especially in operating 
forced-through-flow boilers, to generate neutral steam of the ap- 
propriate conductivity. Previous experience with boiler operation 
has shown that in neutral runs the iron content in condensate and 
in feedwater exhibits a dependence on oxygen content, and that 
oxygen in extremely pure feedwater exerts a corrosion protection 
effect. The theoretical bases of the reaction processes which result 
in the protective layer buildup on iron- and copper-containing 
materials used in boiler equipment operating with oxygen added to 
the pure feedwater are reported. Information is included on the 
protective layer formation in both the water and steam phase for 
iron and steel elements and copper and copper alloy elements 
under conditions of neutral runs. (LCL) 


19040 Power plant process. Rudolph, P.; Supp, E. (to Metall- 
gesellschaft Aktiengesellschaft). US Patent 3,959,972. 10 Apr 
1975. Priority date 30 May 1974, German, Federal Republic of 
(F.R. Germany). vp. 

A power plant process is described which comprises gasify- 
ing fossil fuels by treatment under superatmospheric pressure with 
oxyg' t g gasifying agents to produce a primary gas which 
contains carbon monoxide and hydrogen, desulfurizing said prima- 
ry gas, converting an increasing proportion of desulfurized primary 
gas into methanol for storage as the load on the power plant 
decreases, and utilizing an increasing proportion of stored 
methanol in addition to desulfurized primary gas in the power 
plant as the load on the power plant increases. 
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ECONOMICS 
REFER ALSO TO CITATION(S) 19454, 19610, 19611, 19612 


19041 (ERDA—108) CONCEPT: a computer code for concep- 
tual cost estimates of steam-electric power plants. Phase IV user's 
manual. (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Reactor Research and Develop- 
ment). Jun 1975. 249p. Dep. NTIS $7.60. 
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The CONCEPT computer code package was developed to 
provide conceptual capital cost estimates for nuclear and fossil- 
fueled power plants. Cost estimates can be made as a function of 
plant type, size, location, and date of operation. The output in- 
cludes a detailed breakdown of the estimate into direct and in- 
direct costs according to the accounting system described in docu- 
ment NUS-531. Cost models are currently provided in CONCEPT 
IV for first- and second-unit PWRs, BWRs, HTGRs, and coal.-, oil-, 
and gas-fired plants. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 18505, 18511, 18591, 19475, 
19609, 19618, 20864, 20896, 20903 


19042 Some considerations of the engineering aspects of power 
plant ie, Sundaram, T.R.; Daugard, S.J. (Hydronautics, 
Inc., Laurel, MD). pp 1-16 of In Thermal pollution analysis. Vol. 
36. ‘Schetz, J.A. (ed.). New York; American Inst. of Aeronautics 
and Astronautics (1974). 

From Thermal pollution analysis conference; Blackburg, 
Virginia, USA (13 May 1974). 

See CONF-740584—. 

A necessary prerequisite to making assessments of the 
ecological impact of power plant discharges is a delineation of the 
engineering factors affecting these discharges. The paper describes 
a comprehensive inventory of discharges and treatment techniques 
of fifteen power plants in the Maryland region. The inventory 
covers thermal effluents, chemical discharges from cooling and 
boiler water treatment systems as well as discharges from auxiliary 
systems. The acquired data are used to assess various control 
strategies and trade-offs. (auth) 


THERMAL EFFLUENTS 


REFER ALSO TO CITATION(S) 19018, 19042, 20959, 21048, 
21049, 21050, 21051, 21052, 21053, 21054, 21055, 21057, 
21058, 21059 


19043 Temperature distribution in the vicinity of heated 
discharges from power plants. McKie, W.T.; Shindala, A. 
(Mississippi State Univ., State College). pp 233-240 of In Thermal 
pollution analysis. Vol. 36. Schetz, J.A. (ed.). New York; Amer- 
ican Inst. of Aeronautics and Astronautics (1974). 

From Thermal pollution analysis conference; Blackburg, 
Virginia, USA (13 May 1974). 

See CONF-740584—. 

This study was conducted to define the temperature profiles 
and identify and describe the mixing zone below the hot water out- 
let structure in the vicinity of the heated discharge from the Baxter 
Wilson Steam Electric Station, Mississippi Power and Light Com- 
pany, located on the Mississippi River. Temperature profiles were 
plotted at several depths and were correlated to the plant operat- 
ing conditions and the river characteristics. A mathematical model 
relating the dimensions (length and width) of the isotherm for the 
5°F temperature rise above ambient to the plant load and river 
characteristics was developed. A nomograph was prepared relating 
the width and length of the mixing zone to the total plant load, 
depth of outlet structure below the water surface, and the tem- 
perature difference between ambient air and water conditions. 
(auth) 


19044 Interaction of a three-dimensional fluid jet with a nearby 
wall boundary. Sacks, S.; John, J.E.A.; Marks, C.H. (Univ. of 
Maryland, College Park). pp 259-280 of In Thermal pollution anal- 
ysis. Vol. 36. Schetz, J.A. (ed.). New York; American Inst. of 
Aeronautics and Astronautics (1974). 

From Thermal pollution analysis conference; Blackburg, 
Virginia, USA (13 May 1974). 

See CONF-740584—. 

An experimental investigation is made of the attachment to 
a nearby wall boundary of a turbulent, incompressible, horizontal 
air-jet issuing from a rectangular nozzle exit into ambient air. The 
nozzle exit is mounted flush with a vertical surface. A numerical 
model of the problem is also developed. The three-dimensional 
flow characteristics obtained in this study may relate to the case of 
thermal effluent discharge from a finite nozzle located near the 
lower surface of a stationary reservoir of fluid such as a bay or 
lake. Experiments are described for nozzles with exit dimensions 
12'%/s2 in. by 0.234 in. and 12'*/;, by 0.463 in. with the nozzle 
major axis located at heights from | to 6 in. above the wall boun- 
dary. Exit velocity is approximately 100 fps. The pre-attachment 
interaction region between the jet and the bounding surface is 
found to be dominated by a significant crossflow from the sides. 
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This is in contrast to the two-dimensional case where a reverse 
flow-vortex forms in the pre-attachment region beneath the jet. An 
approximate analysis of the problem is obtained by assuming a 
one-dimensional crossflow at each pre-attachment location. The 
crossflow is calculated so as to account for the entrainment 
characteristics of the primary jet (obtained from analogous two- 
dimensional theory) and for the constraining influence of the lower 
bounding surface. A reduced pressure is induced in the interaction 
region. Jet displacement is obtained from a dynamical equation 
based on the corresponding pressure gradient. Comparisons 
between the experiment and the model are presented for primary 
jet displacement and velocity characteristics and also for induced 
crossflow velocity and lower surface pressure. Flow visualization 
results are also discussed. (auth) 


19045 Optimal discharge of power plant cooling waters. Sill, 
B.L.; Gnilka, A. (Duke Power Co., Charlotte, NC). pp 281-293 of 
In Thermal pollution analysis. Vol. 36. Schetz, J.A. (ed.). New 
York; American Inst. of Aeronautics and Astronautics (1974). 

From Thermal pollution analysis conference; Blackburg, 
Virginia, USA (13 May 1974). 

See CONF-740584—. 

A method for minimizing power plant operation costs and 
environmental impact of heated effluent is presented. The analysis 
includes the effect (either beneficial or detrimental) of a thermal 
plume on the fish present and the effect of additional electricity 
which must be generated to power the condenser cooling water 
pumps. This additional electricity not only represents a dollar 
value, but also an additional penalty in utilization of non-renewa- 
ble resources and their attendant environmental impacts. The ap- 
proach utilizes a closed form solution which demonstrates the con- 
ditions necessary to minimize environmental and economic penal- 
ties. The analysis is performed for two cases: first, when a thermal 
effluent is discharged as a 2-D jet, and secondly, when tre 
discharge is a heated surface layer. Results for the jet reveal that 
discharge temperatures and flow rates for minimum total cost are 
fairly insensitive (Sth root) to changes in pumping costs, fish value, 
and power plant size. Results of the surface layer analysis are 
presented for two cases: (1) fish production is enhanced in the 
plume, (2) fish production is decreased in the plume. Optimum 
flow rates and temperatures depend only upon the cost of fish, 
cost of pumping, and the surface heat exchange coefficient and are 
independent of the power plant generating capacity. (auth) 


NOXIOUS GAS CONTROL 


REFER ALSO TO CITATION(S) 18512, 18513, 18517, 18523, 
18569, 19474, 20001, 20205, 20300 


19046 (PB—244117) Design, construction, and testing of a 
commercial prototype disc diluter. Final report. Hedley, W.H.; Du- 
Four, H.R.; Feairheller, W.R.; Harris, D.L.; Peltier, T.L. 
(Monsanto Research Corp., Dayton, Ohio (USA)). Jul 1974. Con- 
tract EPA-68-02-0716. 8Ip. NTIS $4.75. 

EPA is investigating interface systems for stack gas condi- 
tioning so that various pollutant gas monitors can be adapted to 
source monitoring. One of these systems is the disc diluter. The 
system dilutes high concentration stack gases and conducts them 
to a point outside the stack where ambient air monitors can be 
used to measure the concentration. The prototype was designed to 
(1) provide the necessary dilution to be compatible with ambient 
air sampling devices for SO, and NOx, (2) reduce the particulate 
and water vapor level to values that will not interfere with the am- 
bient air sampling devices, and (3) be simple to operate and relia- 
ble for long-term sampling programs. The prototype disc diluter 
was constructed and laboratory tested to determine its operating 
parameters. Following minor modifications, the prototype was field 
tested at a coal-fired electric generating plant and on a gas-fired 
steam generator. 


19047 (PB—245017) Hazardous emission characterization of 
utility boilers. Final » Nov 1973—Jul 1975. Cowherd, C. Jr.; 
Marcus, M.; Guenther, C.M.; Spigarelli, J.L. (Midwest Research 
Inst., Kansas City, Mo. (USA)). Jul 1975. Contract EPA-68-02- 
1324. 185p. NTIS $7.00. 

The report gives results of a field sampling program aimed 
at quantifying potentially hazardous pollutants in the waste streams 
of a representative coal-fired utility boiler: a 125-MW boiler (fired 
with pulverized coal and equipped with a mechanical fly ash col- 
lector) at TVA’S Widows Creek steam electric generating station. 
The combustion products identified as potentially hazardous air 
pollutants included 22 trace elements, nitrates, sulfates, polycyclic 
organic compounds, and polychlorinated biphenyls. The waste 
streams sampled included pulverized coal, furnace bottom ash, su- 
perheater ash, collection ash, and flue gases at the fly ash collector 
inlet and outlet. Acceptable mass balance was achieved for about 
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half of the elemental pollutants. Trace metal enrichment was mea- 
sured. Study results include recommended modifications of sample 
collection and preparation methods: larger and more frequent sam- 
ples of coal and bulk ash streams are expected to improve sample 
representativeness; development of methodologies for estimating 
bulk ash flows will permit internal checks on mass balances: and 
routine chemical analysis of NBS standard coal and fly ash will im- 
prove quality assurance of the analytical methods. (GRA) 


19048 (PB—245184) Particulate sizing techniques for control 
device evaluation. Summary report, Jul 1974—Jun 1975. Smith, 
W.B.; Cushing, K.M.; Lacey, C.E.; McCain, J.D. (Southern 
Research Inst., Birmingham, Ala. (USA)). Aug 1975. Contract 
EPA-68-02-0273. 135p. (SORI-EAS—75-369). NTIS $5.75. 

See also PB— 240670. 

The report describes results of laboratory and field work re- 
lated to inertial particulate size classifiers (impactors and 
cyclones). The impactor work deals largely with non-ideal 
behavior of impactors and problems encountered in field testing. 
Preparation and handling procedures for using glass fiber impac- 
tion substrates are discussed, together with problems resulting from 
SO, reactions with certain types of glass fiber filter media. The 
results of a brief series of tests of electrostatic effects in impactor 
sampling are described: they indicate that these effects can be sub- 
stantial under some circumstances. Design and calibration data are 
given for two series cyclone size devices: one designed to operate 
at a flowrate of 140 liters/minute (5 cfm); and the other, at 28 
liters/minute (1 cfm). Each provides three size fractionation points 
in the 0.5 to 10 micrometer size interval. The cyclone systems per- 
mit collection of larger quantities of size fractionated particulates 
and are somewhat easier to use than are impactors. (GRA) 


SITE SELECTION 


19049 (PB—244602) Resource and land investigations (RALI) 
program: methodologies for environmental analysis. Volume III. 
Power plant siting. Final report. Graf-Webster, E.; Haus, S.; Lu- 
bore, S.; Pfeffer, J.; Watson, J. (Mitre Corp., McLean, Va. 
(USA)). Aug 1974. Contract DI-14-08-0001-14715. 456p. 
(MTR—6740-Vol-3). NTIS $11.50. 

Techniques currently being employed in the performance of 
environmental assessments specifically related to power plant siting 
are reviewed. The discussion includes potential impacts, factors in- 
fluencing site selection, methodologies for siting and Federal and 
State legislation and regulations applying to power plant siting. An 
annotated bibliography is included. This is volume 3 of a 3 volume 
study. 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 19016 


19050 (AD-A—011809) Prototype powerline transient source 
and direction of propagation detector. Final technical note, Jul 
1973—Sep 1974. Smith, M.N.; Huang, K.T. (Civil Engineering 
Lab. (Navy), Port Hueneme, Calif. (USA)). May 1975. 22p. 
(CEL-TN— 1388). NTIS $3.25. 

Random impulse voltage transients that occur on electrical 
power distribution systems can cause physical damage to critical 
loads, resulting in operational failure. There are numerous 
transient detection devices, but until recently no device could 
determine the direction of propagation of transients on a power- 
line. This report is an evaluation of two prototype transient- 
direction detectors. Tests revealed they provide a simple and accu- 
rate means of locating the source of impulse transients on electri- 
cal powerlines. 


19051 (CONF-741070—, pp 10.1-10.29) Environmental con- 
siderations of bulk electrical energy transmission. Sebo, S.A. (Ohio 
State Univ., Columbus); Weedy, B.M. 1974. 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 

In Proceedings: frontiers of power technology. 

The environmental effects of ac and dc, overhead and un- 
derground transmission systems are discussed. In the case of over- 
head lines the environmental phenomena are corona effects, elec- 
trostatic effects, interference, corrosion, and aesthetics. Most of 
these problems can be overcome by the use of underground ca- 
bles. Their environmental effects are thermal problems, 
disturbance of above-ground facilities, and siting of cables and 
their special equipment. Several new cable design alternatives in 
the experimental stage have been suggested in order to achieve 
higher power ratings and more economical performance. (LCL) 


19052 (EPRI-TD—2) Transmission and Distribution Division 
research | report. (Electric Power Research Inst., Palo 
Alto, Calif. (USA)). Mar 1975. 33p. NTIS $4.00. 

Progress in research on electric — transmission and dis- 
tribution is reported. Information is included on Japanese research 
on cryogenic technology as applied to power generation and trans- 
mission; development of helium refrigerators for superconducting 
systems; improvements in HVDC terminals; automation of distribu- 
tion systems; progress in the design and construction of an over- 
head 1500 kV transmission line; development of a 345 kV gas-in- 
sulated cable and related research for underground transmission; 
and equipment development for HVDC Systems and EHV and 
UHV AC Systems. (LCL) 


AC SYSTEMS, EHV AND UHV 


19053 Breakdown mechanism studies in crosslinked 
polyethylene cable. McKean, A.L. (Phelps Dodge Cable and Wire 
Co., Yonkers, NY). [EEE Trans. Power Appar. Syst.; PAS-95: No. 
1, 253-260( 1976). 

From IEEE PES Summer meeting; San Francisco, CA, USA 
(20 Jul 1975). 

The basic hypothesis that microporosity may play a signifi- 
cant role in the mechanism of breakdown of XLPE cable is ex- 
plored. The potential improvement achieved by impregnating the 
cable core with a neutral liquid is evaluated, in relation to ac volt- 
age life and impulse strength. The effect at higher frequency volt- 
age is also considered. Absence of measurable discharge on cable 
samples at very high stress raises some question regarding the role 
of partial discharges in relation to the mechanism of dielectric 
fatigue and breakdown. The possibilities of alternative electronic 
mechanisms are discussed. 


19054 EPRI-manufacturers 500/550 kV cable research project: 
cable C-summary of field test at Waltz Mill. McKean, 
A.L.; Garcia, F.G. (Phelps Dodge Cable and Wire Co., Yonkers, 
NY). IEEE Trans. Power Appar. Syst.; PAS-95: No. 1, 261- 
268( 1976). 

From IEEE PES Summer meeting; San Francisco, CA, USA 
(20 Jul 1975). 

General performance of the 550 kV prototype cable system 
during long-term accelerated field tests at Waltz Mill is sum- 
marized, based primarily on the record of periodic power factor 
measurements of system components through a range of overload 
temperatures. Hazards to system stability imposed by extreme 
overload service are discussed in relation to thermo-mechanical 
strains and dielectric loss heating effects. Stable field performance 
is substantiated by results of Laboratory examination and tests of 
returned cable and accessories. 


19055 EPRI-manufactures 500/550 kV cable research project: 
cable A. Effect of increased conductor temperature. Mcllveen, E.E.; 
Waldron, R.C.; Garrison, V.L. (Okonite Co., Ramsey, NJ). IEEE 
Trans. Power Appar. Syst.; PAS-95: No. 1, 279-286( 1976). 

From IEEE PES Summer meeting; San Francisco, CA, USA 
(20 jul 1975). 

The original ERC-Manufacturers, 500/550 kV Cable 
Research test schedule was successfully completed in August 1972 
and most of the basic data has been presented. A follow-on pro- 
gram designed to search for end-points has run its course and it is 
now appropriate to describe the events and consider their sig- 
nificance in EHV system design. Cyclic thermal loading has been 
postulated as a cause of EHV cable system problems. This paper 
relates specifically to test specimen A and its performance in a 
high thermal load study at the Waltz Mill test facility. The end 
point was reached but the failure mode appeared to be one of 
mechanical origin and will require further tests. 


19056 550 kV and 765 kV high oil filled pipe cable 
system. Bahdar, G.; Eager, G.S. Jr.; Silver, D.A. (General Cable 
Corp., Union, NJ). IEEE Trans. Power Appar. Syst.; PAS-95: No. 
2, 478-488( 1976). 

From IEEE PES Summer meeting; San Francisco, CA, USA 
(20 Jul 1975). 

Results are presented of a comprehensive 2 year scheduled 
acceptance test program performed at Waltz Mill Test Site under 
the auspices of EPRI on a 500/550 kV high-pressure oil-filled pipe 
cable system. Test data are also included for the extended phase of 
the original program where the cable was evaluated for higher 
rated voltages up to 765 kV. A detailed review of the test data as 
obtained at Waltz Mill and laboratory analysis of electrical charac- 
teristics of oil impregnated cellulosic laminar dielectric are 
presented. The t apabilities of cellulosic paper 
insulated oil impregnated EHV a A are determined and included. 


19057 Audible noise generation of individual subconductors of 
transmission line conductor bundles. Comber, M.G. (General Elec- 
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tric Co., Pittsfield, MA); Cortina, R. JEEE Trans. Power Appar. 
Syst.; PAS-95: No. 2, 525-535( 1976). 

From IEEE PES Summer meeting; San Francisco, CA, USA 
(20 Jul 1975). 

Audible noise due to corona on high-voltage transmission 
line conductors can be reduced by introducing an asymmetry into 
the conductor bundle geometry. Predetermination of the optimum 
arrangement of conductors can be extremely involved and is best 
investigated by analyzing the performance of individual subconduc- 
tors in the bundle. An experimental technique used for the deter- 
mination of individual subconductor foul-weather noise generation 
is described. The results obtained allow one to compute the noise 
performance of any bundle configuration. Calculations are com- 
pared to the measured performances for two different bundle ar- 
rangements. 


19058 Design and test of a sliding plug-in conductor connector 
for compressed gas-insulated cables. Emanuel, A.E.; Doepken, H.C. 
Jr.; Bolin, P.C. (High Voltage Power Corp., Westborough, MA). 
IEEE Trans. Power Appar. Syst.; PAS-95: No. 2, 570-578( 1976). 

From IEEE PES Summer meeting; San Francisco, CA, USA 
(20 Jul 1975). 

The theoretical analysis, development testing, and final 
design and successful testing of a sliding plug-in conductor connec- 
tor for compressed gas-insulated cables using SF, insulation, are 
described. Particular attention was paid to the change of contact 
resistance and contact temperature with time, contact welding, and 
contact wearing. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


19059 (COO— 2552-4) Assessment and study of existing con- 
cepts and methods of cryogenic refrigeration for superconducting 
transmission cables. report, 1 September 1975—31 Oc- 
tober 1975. Kadi, F.J.; Longsworth, R.C. (Air Products and 
Chemicals, Inc., Allentown, Pa. (USA)). 1975. Contract E(11-1)- 
2552. 49p. Dep. NTIS $4.00. 

Progress made in a six task program on methods for 
cryogenic refrigeration for superconducting transmission cables is 
reported. The current report period included a review of equip- 
ment versus requirements, development of an optimization criteria, 
and evaluation of component reliability and efficiency. The results 
and findings of the helium refrigerator user visits, system and com- 
ponent manufacturers responses to questionnaires, telephone calls 
and visits, and the information obtained from a review of APCI 
standard N, plant experience are presented. 


19060 (COO—02552-7(DRAFT)) Assessment and study of ex- 
isting concepts and methods of cryogenic refrigeration for supercon- 
ducting transmission cables. Final report. Draft. Kadi, F.J.; Long- 
sworth, R.C. (Air Products and Chemicals, Inc., Allentown, Pa. 
(USA). Advanced Products Dept.). Feb 1976. Contract E(11-1)- 
02552. 218p. Dep. NTIS $7.75. 

A review of current programs to develop superconducting 
power transmission shows that current plans require helium 
refrigerators operating at 5 to 13°K and 3 to 15 atm pressure with 
compressor power input in the range of 1300 to 3500 HP. Future 
requirements will probably trend towards slightly higher tempera- 
tures and larger refrigerators. Present iarge helium refrigerators 
and APCI standard nitrogen plants were studied and average ou- 
tage frequency of about 18 per year is found to be typical for 
both. Cost and reliability studies of alternate refrigeration systems 
based on studies of components shows that the best current system 
which would have a failure rate of once in 20 y would consist of 
two full size oil flooded screw compressors in parallel, manifolded 
to two full size cold boxes and a liquid helium back up dewar. The 
principal area of development needed to implement this system is 
in the switch over mechanisms. These include switching to an aux- 
illary power source in the event of power interruption, switching to 
the standby compressor, and switching to the back up liquid heli- 
um dewar. Costs are projected as being only slightly greater than 
preliminary estimates. 


19061 (ORNL/TM—5200) Cryogenic power transmission 
tech dielectrics. Quarterly report, July 1, 
1975—September 30, 1975. (Oak Ridge National Lab., Tenn. 
ez Apr 1976. Contract W-7405-eng-26. 75p. Dep. NTIS 

During the reporting period dielectric strength measure- 
ments were carried out in liquid helium under both ac and dc field 
conditions, using point-to-plane electrode geometry. In order to 
correlate the results obtained using point-to-plane electrodes with 
those obtained under uniform field conditions, the electrical field 
enhancement factor with point-to-plane geometry was estimated 
through the use of a computer program. Dielectric strength and 
partial discharge measurements were also taken on a two-layer 
polyolefin sample in pressurized helium environment, using an 
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epoxy pressure vessel immersed in liquid helium. Electrostatic field 
calculations pertaining to surface flashover studies were carried 
out. The intermediate voltage cryostat [V1 operated throughout 
the quarter with no failures. [V2 and IV3 again developed leaks 
upon cooling to liquid nitrogen temperature. A heat exchanger for 
IV3, for operation under supercritical helium environment, is being 
fabricated. The electrical and vacuum services were completed to 
the high-voltage cryostat test stand, and the room-temperature in- 
sulator stack and outer dewar tank were successfully evacuated. 
The lift mechanism for the dewar tanks was assembled and tested 
successfully. The flat G-10 fiberglass cryogenic insulating disc was 
attached to its mounting flange and is now being leak-tested. The 
high-voltage transformer repair work was completed at the K-25 
motor shop, and the transformer was reinstalled at the test area. A 
250 kV, 600 J impulse generator, consisting of 10 stages, has been 
purchased from Universal Voltronics. This unit is now being proof- 
tested prior to final acceptance. The unit is capable of providing 
both lightning and switching ——. Aluminum-gold alloys in vari- 
ous solution-heat-treated, quenched and aged conditions continue 
to be characterized as to RRR, microhardness and electron trans- 
mission microscopy. 


19062 Trial of ‘cryocable’ terminal completed. Graneau, P. 
(Underground Power Corp., Weston, MA). Electr. World; 185: No. 
11, 36-38(1 Jun 1976). 

The design, development, and testing of a 138 kV cryogenic 
cable for underground power transmission are described. 


19063 (PB—244583) The power transmission project: progress 
in 1973, part I. Cable design. Progress report. Forsyth, E.B.; Mor- 
gan, G.H.; Bussiere, J.F. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 21 Mar 1974. 125p. (PTP—25). NTIS $5.25. 

A conductor was required with acceptable losses at 60 Hz. 
The choice was Nb;Sn, but measurements of hysteretic loss 
showed it could be a factor of 5 to 10 times larger than other heat 
loads on the refrigerator. A major goal of the early work was to 
reduce this loss. This has been successfully achieved; the topic is 
covered in the first seven chapters of Part 1 of the report. The in- 
sulation of a flexible superconducting cable must permit bending 
during installation and must withstand a high operating electrical 
stress for many years without deterioration. During the past year 
many materials have been examined for suitability in this service, 
and apparatus has been constructed to determine mechanical pro- 
perties and breakdown stresses of plastic tapes. A few materials 
have demonstrated acceptable breakdown values, but they are ex- 
pensive. Part | concludes with a preliminary look at the mechani- 
cal problems of designing the composite cable so that it is not 
destroyed on cooldown. 


19064 (PB—244630) Feasibility study of a multipurpose 

tor for a superconducting cable test facility. Final report. 
Strobridge, T.R. (National Bureau of Standards, Boulder, Colo. 
(USA)). Jul 1975. 52p. NTIS $4.25. 

A major problem in simultaneously cooling a number of test 
sections of superconducting power transmission cables is the wide 
variation in cable operating pressures and temperatures. It is feasi- 
ble to couple a single large refrigerator to the cables with in- 
dividual pumped helium circulation circuits. The system is flexible 
in both rressure and temperature and in the temperature rise along 
the length of the cable. The total refrigeration capacity required 
for a test facility is derived from current estimates of cable charac- 
teristics. A single refrigerator is shown to be less expensive than in- 
dividual refrigerators for each cable even when the penalties for 
pump work and heat transfer through large temperature dif- 
ferences are included. Sufficient process calculations are included 
to show that the system is practical, and a draft specification for 
the refrigeration is given. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 19023, 19025, 19030, 19500, 
19602, 19631 


19065 (CNEA—375) Uranium its for different long- 
term reactor strategies. Solanilla, R. (Comision Nacional de Ener- 
ia Atomica, Buenos Aires (Argentina)). Jul 1974. 30p. (In 
panish). NTIS (US Sales Only). 
The influence on nuclear fuel consumption due to different 
long term power reactor strategies that may be applied in Argen- 
tina is evaluated for the coming 30 years. 


19066 (CONF-741189—, pp 69-90) Dynamic testing in 
model verification. 


nuclear reactors for Kerlin, T.W. (Univ. of Ten- 
nessee, Knoxville). 1974. 


NUCLEAR POWER PLANTS 2007 


From Seminar on boiler modeling; Bedford, Massachusetts, 
United States of America *USA® (6 Nov 1974). 

In Proceedings of the seminar on boiler modeling. 

Some of the problems in modeling and testing of nuclear 
power plant dynamics are discussed. Typical models, testing 
procedures, and results are described. 


19067 (CONF-741189—, pp 91-101) Fitting Nonlinear 
dynamic models to observations. Schweppe, F.C. (Massachusetts 
Inst. of Tech., Cambridge). 1974. 

From Seminar on boiler modeling, Bedford, Massachusetts, 
United States of America "USA®* (6/Nov 1974). 

In Proceedings of the seminar on boiler modeling. 

State estimation/system identification techniques for model- 
ing nuclear steam system dynamic behavior are described. The 
GPSIE computer code is described and applied to a 1000 MW . 
PWR power plant. 


19068 (IEA-TI—37) A survey of thorium utilization in thermal 
power reactors. Oosterkamp, W.J. (Instituto de Energia Atomica, 
Sao Paulo (Brazil). Divisao de Engenharia Nuclear). Dec 1974. 
27p.p. NTIS (US Sales Only). 

The present status of thorium utilization in thermal reactors 
HTGR’'s, HWR’s and LWR’s has been reviewed. Physics con- 
siderations are made to obtain the optimum use of thorium. Exist- 
ing information on reprocessing and refabrication is given together 
with the properties of thorium metal and thoria. 


19069 (INIS-mf—3028) Supplement to the paper by Mr K.T. 
Brown: a review of nuclear power technology. Hugo, J.P. 1975. 
13p. NTIS (US Sales Only). 

From Energy and its future in Southern Africa; Cape Town, 
South Africa (28 Apr 1975). 

The nuclear fuel cycle (uranium resources, uranium en- 
richment) and ESCOM’s program and safety requirements are 
discussed. 


19070 (NP—20883) Fluor Pioneer Inc. Quality Assurance Pro- 
gram. Topical report FPI-1. (Fluor Pioneer, Inc., Chicago, Ill. 
(USA)). Feb 1976. vp. NRC. 

A quality assurance program is presented which applies to 
those design and procurement activities involving safety-related 
structures, systems, and components of nuclear power plants 
within the Fluor Pioneer scope of work. 


19071 (NP—20885) Topical quality assurance report. (Florida 
Power and Light Co., Miami (USA)). 23 Jan 1976. vp. NCR. 

Florida Power and Light Company (FPL) has established 
and implemented a Quality Assurance program to provide as- 
surance that the design, procurement, construction and operation 
of nuclear power plants conforms with applicable regulatory 
requirements. The FPL Quality Assurance Program described is in 
compliance with the requirements of Appendix B to 10 CFR Part 
50. 


(ERDA-tr—116) Bonn could indirectly help Brazil 
become a nuclear . Gillessen, G. 1975. Translation of Ger- 
man report. 4p. Dep. NTIS $3.50. 

The possible effects of the sale of nuclear power plants and 
associated reprocessing facilities to Brazil by German enterprises 
are examined. 


19073 The world must build two atomic reactors each day the 
next hundred years. Tek. Ukebl.; 122: No. 30, 4-5(24 Jul 1975). 
(In Norwegian). 

Summary of the ideas in, and commentary on, Mihajlo 
Mesarovic and Eduard Pestel’s book ‘Mankind at the turning 

int’. 

= In summarising and commenting on the ideas presented in 
Mesarovic and Pestel’s book ‘Mankind at the turning point’ it is 
pointed out that the global energy crisis makes comprehensive long 
term planning a necessity. Assuming, optimistically, that nuclear 
power alone is able to supply the total projected energy demand in 
100 years, it is stated that this will require 3000 nuclear power sta- 
tions, each with 8 fast breeder reactors, totally 100GW(t). 


19074 (JPRS—66621, pp 78-91) New type of inverters for 
direct current-to-alternating current conversion. Gryaznov, G.M.; 
Kaplan, V.B.; Martsinovskii, A.M.; Serbin, V.I.; Yur’ev, V.G. 20 
Jan 1976. Translation of Soviet paper. 

From Soviet papers presented at a meeting of thermionic 
conversion specialists; Eindhoven, Netherlands (1 Sep 1975). 

In Soviet papers presented at 1—3 September 1975 Eind- 
hoven meeting of thermionic conversion specialists. 

Prospects of improving thermoemission reactor-converters 
(TRC) are bound up closely with developing and building instru- 
ments capable of converting direct current into alternating current. 
Only if this is possible can thermoemission power plants take on 
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broad universality and find a wide range of use. Since the system 
of inversion must be directly at the reactor-converter, this imposes 
two main requirements: the ability to work at high ambient tem- 
peratures (approximately 800-900°K) and resistance to radiation. 
Additional requirements derive also from the specifics of TRC. In- 
verters must have low internal voltage drop, high efficiency and 
long service life. Switching elements (inverters) currently available 
do not meet these demands. The required switching element could 
serve as the thermoemission converter if its current could be con- 
trolled. In the low-voltage arc regime with cesium vapor, these ele- 
ments would have not only low internal drop when high current 

mtials are being de-energized, but also could function at rela- 
tively low cathode temperatures (T/sub c/ approximately 1000°K). 
The low cathode temperature would substantially increase the re- 
liability of the inversion system and would extend the possibilities 
of their arrangement and layout in the power plant. Three methods 
of current control are examined. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 18722, 19034, 19182, 19183, 
19192, 19195, 19196, 19278, 19295, 19296, 19334, 19338, 
19345, 19346, 19347, 19352, 19360, 19362, 19363, 19384, 
19387, 19388, 19496, 19883 


19075 (BNL—21038) Flux and power distributions in BWR 
multi-bundle fuel arrays. Cheng, H.S. (Brookhaven National Lab., 
Ay N.Y. (USA)). Feb 1976. 30p. (RP—1043). Dep. NTIS 

Multi-bundle calculations have been performed in order to 
shed some light on an abnormal TIP trace recently discovered in a 
BWR/3. Transport theory was employed to perform the calcula- 
tions with ENDF/B-IV data. The results indicate that a strong 
variation of the TIP reading does exist along the narrow water gap 
of a BWR due to the steep gradient of the thermal neutron flux; 
the maxima occurring at the intersections of the water gaps and 
the minima in between. Using this characteristic behavior of the 
TIP reading, together with the observed normal TIP trace, the ab- 
normal behavior of the affected TIP trace exhibiting three peaks 
along the channel was roughly simulated. The calculations con- 
firmed that the observed TIP trace anomaly was caused by the 
severe bending of the affected instrument tube as was actually 
discovered. The effect of hot water intrusion into the TIP guide 
tube, as well as that of loading the new 8 x 8 reload bundles, was 
also evaluated. 


19076 (CENPD—187-A) CEPAN: method of analyzing creep 
collapse of oval cladding. (Combustion Engineering, Inc., Windsor, 
Conn. (USA)). Mar 1976. 81p. Combustion Engineering, Inc., 
Windsor, CT. 

A theoretical model is presented for the analysis of the 
creep deformation of fuel cladding containing initial ovality. Solu- 
tion of the governing equations is accomplished with a finite dif- 
ference code (CEPAN). Extensive parametric studies are per- 
formed with CEPAN in which computed collapse times are com- 
pared to clad lifetimes calculated by the BUCKLE II, TCBO1 and 
MARC codes. In addition, an experimental benchmark for ovalities 
computed by CEPAN is provided by rod profilometries taken dur- 
ing the post irradiation examination of Maine Yankee fuel rods. 
The numerical and experimental documentation provided 
establishes CEPAN as an appropriate model for licensing submit- 
tals that require creep deformation analysis of fuel cladding. 


19077 (EUR—5289) Investigations on radioactive fission 
product correlations: gamma spectrometry measurements on spent 
fuel assemblies of the Garigliano reactor. Adiletta, G.; Benatti, N.; 
Guidotti, R.; Paoletti Gualandi, M.; Peroni, P.; Bresesti, A.M.; 
Bresesti, M.; D'Adamo, D. (Commission of the European Commu- 
nities, Ispra (Italy). Joint Research Centre). Dec 1974. 39p. NTIS 
(US Sales Only). 

In the framework of a collaboration between ENEL and 
EURATOM (JRC Ispra), gamma spectrometry measurements with 
a Ge(Li) detector were performed on 11 fuel assemblies of the 
Garigliano BWR to study the correlations existing between 
radioactive fission products and burnup, plutonium content, and 
power at the end of cycle. A mechanical and collimation system 
permitted measurements to be performed at different levels on the 
four corners of the fuel assemblies in the spent fuel pool of the 
Garigliano plant. The gamma ray activities of the fission products 
were correlated with values of burnup, plutonium content and 
power calculated by means of nuclear codes at the end of the 
cycle. A proportionality was observed between Cs 137 activity and 
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burnup: this result indicates the feasibility of relative measure- 
ments of burnup in fuel assemblies by means of non-destructive 
techniques. On the other hand no correlation was found between 
the Cs 134/Cs 137 activity ratio and Pu/U mass ratio due to the 
— differences existing in the power history of the fuel as- 
semblies. 


19078 (NEDO— 20948) Licensing topical report BWR/6 fuel 
design. Rogers, B.N.; Holtzclaw, K.W.; Rawlings, J.C.; Williams, 
R.D.; Scatena, G.J. (General Electric Co., San Jose, Calif. (USA). 
BWR Projects Dept.). Dec 1975. vp. General Electric Co., San 
Jose, CA. 

The BWR/6 8 x 8 fuel design has been detailed to incor- 
porate changes which provide improvements in fuel standardiza- 
tion and implement improvements from operating experience feed- 
back. In a further effort to standardize, the Licensing Topical Re- 
port presented has been prepared in the format of GESSAR and 
Safety Analysis Reports. The portions of a Safety Analysis Report 
which are significantly affected by the changes in the 8 x 8 design, 
as presented in GESSAR, have been written to provide a licensing 
package which can be inserted into a Safety Analysis Report by 
amendment. This standard write-up will hopefully shorten the time 
required to generate any specific plant submittal and the time 
required to review and approve a specific submittal. The sections 
of the report are numbered in accordance with the current GES- 
SAR numbering. The figures are numbered sequentially by section 
and are not intended to correspond to current GESSAR figures 
numbers for similar figures. 


19079 (PPSE—4-2(Vol.3)) Projected electric power demands 
for the Potomac Electric Power Company. Wilson, J.W. (Maryland 
Dept. of State Planning, Baltimore (USA)). Jul 1975. 160p. Mary- 
land Dept. of State Planning, Baltimore. 

Included are chapters on the background of the Potomac 
Electric Power Company, forecasting future power demand, de- 
mand modeling, accuracy of market predictions, and total power 
system requirements. (DG) 


19080 (REG/G—1.110(3-76)) Cost-benefit analysis for rad- 
waste systems for light-water-cooled nuclear power reactors. 
(Nuclear Regulatory Commission, Washington, D.C. (USA). Office 
of Standards Development). Mar 1976. 86p. NUREG. 


19081 (WTHD—56) Aspects of two-phase, gas-liquid, separa- 
tion related to nuclear steam supply s. Prins, C.A. 
(Technische Hogeschool Delft (Netherlands). Afdeling der Werk- 
tuigbouwkunde). Feb 1974. 208p. Dep. NTIS (US Sales Only) 
$7.75. 

Thesis. 

Steam-water separation in nuclear boilers (Boiling Water 
Reactors and Pressurized Water Reactor steam generators) is in- 
vestigated. The test loop, designed for steam-water gravity separa- 
tion experiments under actual reactor conditions (70 and 50 bar), 
incorporates a riser, an annular downcomer and forced circulation, 
while the steam is raised outside the loop in a separate boiler. The 
principal experimental data obtained are quality and void fraction 
in the downcomer, measured for riser qualities in the range of 4 to 
20 percent at superficial downcomer water velocities up to 0.5 
m/s. A second experiment of exploratory nature concerns axial up- 
comer separators with a converging-diverging vortex tube and 
comprises the measurement of separation efficiency and pressure 
drop. A lucite test loop and the use of air and water permit the ad- 
ditional measurement of the radial distribution of the void fraction 
at several heights in the vortex tube. An analytical study to formu- 
late. a two-dimensional mathematical model describing the 
behavior of two-phase mixtures in the vortex tube of the separator 
was performed. A one-dimensional model is derived based on the 
conservation of mass and momentum, for the purpose of quantita- 
tive determination of the interaction forces. A second version of 
the model consists of the conservation laws of mass and momen- 
tum applied to the two-dimensional case of rotational symmetric 
flow, incorporating the empirical relations for the interaction 
forces determined previously. For the carry-under problem a sim- 
plified model based on the one-dimensional conservation laws is 
given making use of the experimental results of the gravity separa- 
tion experiments. A comparison is given with experimental carry- 
under results from the Dodewaard boiling water reactor as well as 
a prediction of the carry-under that would occur in the steam 
generators of the Stade station, if gravity separation were to be 
employed. 


190862 (ANL-Trans—1056) Vibrations measurement in fast 
and PWR reactor study. Tigeot, Y.; Epstein, A.; Hareux, F. Trans- 
lated from Bull. Inf. Sci. Tech. (Paris); No. 201, 33-45(1975). 22p. 
Dep. NTIS $3.50. 

In the past severe damages have occurred in several nuclear 
reactors as a result of structural vibrations induced by the primary 
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cooling flow. To avoid this kind of trouble, SEMT studied two dif- 
ferent type of reactors. For the light pressurized water reactors, 
some tests have been made on the SAFRAN test loop which is a 
three loop '/, scale internal model of a 900 MWe reactor. El- 
sewhere, measurements have been made on the PHENIX fast 
breeder sodium reactor, and studies are planned for the SUPER 
PHENIX reactor. 


19083 Method of operating a water-cooled nuclear reactor. 
Lysell, G. (to Aktiebolaget Atomenergi). US Patent 3,926,721. 16 
Dec 1975. Priority date 29 Jun 1972, Sweden. 4p. 

When operating a water-cooled nuclear reactor, in which 
the fuel rods consist of zirconium alloy tubes containing an oxidic 
nuclear fuel, stress corrosion in the tubes can be reduced or 
avoided if the power of the reactor is temporarily increased so 
much that the thermal expansion of the nuclear fuel produces a 
flow of the material in the tube. After that temporary power in- 
crease the power output is reduced to the normal power. 


19084 Thermal power plant. Pacault, P.H. (to Fives-Call Bab- 
cock). US Patent Application B 538,472. 3 Feb 1976. Filed date 3 
Jan 1975. 4p. 

A portion of the steam produced in a nuclear power plant 
at relatively low pressure is substantially adiabatically compressed, 
and the compressed, heated steam is employed for superheating 
the steam supplied to one or both stages of a steam turbine which 
drives the generator. The energy gained by superheating may be 
greater than that spent in compressing a portion of the steam. 


19085 Method and apparatus for detection of nuclear fuel rod 
failures. Wachter, W.J.; Rohrer, W.M. US Patent 3,936,348. 3 Feb 
1976. Filed date 5 Feb 1973. 6p. 

The invention described generally relates to nuclear fuel 
reactors, and more particularly relates to a method and apparatus, 
based upon vibration detection and analysis techniques, for detect- 
ing a failure or rupture of fuel elements or tubes containing 
nuclear fuel. 


19086 R thermal recombining system for handling 
loss of coolant. Bhan, AT. (to Universal Oil Products Co.). US 
Patent 3,937,796. 10 Feb 1976. Filed date 23 Nov 1973. 10p. 

A recycle loop method ana recuperative heating system is 
provided for thermally recombining hydrogen and oxygen, such as 
may be desired in connection with a dissociated gas stream from a 
containment vessel for a nuclear reactor under loss of coolant ac- 
cident conditions. The dissociated charge stream is preferably 
heated by indirect heat exchange with a resulting water vapor con- 
taining combined stream to effect heat conservation and, also 
preferably, the recuperative heat exchange operation and the high 
temperature recombining reaction are carried out in a unitary zone 
incorporating electrical, non-flame, heat input means. A particular 
feature of the present system resides in having the recycle of a 
portion of the resulting combined stream from the recombiner sec- 
tion pass into admixture with the hydrogen-oxygen containing 
charge stream to preclude an explosive condition and further hav- 
ing the quantity of such recycle regulated responsive to a tempera- 
ture differential being measured across the recombiner zone as an 
indication of the oxygen level in such charge stream. 
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REFER ALSO TO CITATION(S) 18722, 19076, 19080, 19081, 
19083, 19084, 19085, 19086, 19185, 19186, 19187, 19192, 
19195, 19196, 19286, 19293, 19327, 19330, 19334, 19337, 
19338, 19342, 19343, 19345, 19346, 19347, 19350, 19352, 
19360, 19363, 19372, 19377, 19378, 19379, 19380, 19381, 
19382, 19384, 19385, 19387, 19388, 19496, 19883 


19087 (BAW—10073A(Rev.1)) PUMP: analog-hybrid reactor 
coolant hydraulic transient model. Grandia, M.R. (Babcock and 
Wilcox Co., Lynchburg, Va. (USA). Nuclear Power Generation 
Div.). Mar 1976. 36p. Babcock and Wilcox, Lynchburg, VA. 

The PUMP hybrid computer code simulates flow and pres- 
sure distribution; it is used to determine real time response to 
starting and tripping all combinations of PWR reactor coolant 
pumps in a closed, pressurized, four-pump, two-loop primary 
system. The simulation includes the description of flow, pressure, 
speed, and torque relationships derived through pump affinity laws 
and from vendor-supplied pump zone maps to describe pump 
dynamic characteristics. The program affords great flexibility in 
the type of transients that can be simulated. 
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19088 (BAW—10111) Summary description of the Babcock 
and Wilcox integrated nuclear design system. Wittkopf, W.A. 
(Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power 
Generation Div.). Mar 1976. 46p. Babcock and Wilcox, 
Lynchburg, VA. 

The Babcock and Wilcox integrated nuclear design system 
is divided into three broad areas: basic nuclear data processing, ap- 
plications data processing, and nuclear design calculations. In basic 
nuclear data processing, basic nuclear data are collected, evalu- 
ated, and processed into a specified fine-energy mesh multigroup 
data file called a Master Library. In applications data processing, 
data for selected materials are retrieved from the Master Library 
and processed into an optimally structured, multigroup Production 
Library. Using these data and input descriptions of cells or regions, 
neutron spectra are generated and few-group constants are com- 
puted and fitted as a function of fuel burnup, initial enrichment, 
temperature, etc. In nuclear design calculations, few-group cross- 
section fits and descriptions of each core region and core geometry 
are input to a diffusion-depletion program or a nodal program that 
computes core reactivity, core power distribution, control rod 
worth, fuel cycle studies, core operating limitations, etc. 


19089 (CENPD—180) Radioiodine behavior in the reactor 
coolant system during transient operation. Caruthers, G.F.; Green, 
P.K. (Combustion Engineering, Inc., Windsor, Conn. (USA)). Mar 
1976. 81p. Combustion Engineering, Inc., Windsor, CT 

lodine spiking is the observed increase in the reactor coo- 
lant system radioiodine concentration following a power or system 
pressure transient. The phenomenon is important to the analysis of 
hypothetical steam generator tube rupture and steam line break 
accidents because of the potential release of radioactivity to the 
environment. A comprehensive data acquisition and data analysis 
program is being undertaken by Combustion Engineering, Inc. The 
specific purpose of the program is to develop a method to predict 
the behavior of the reactor coolant iodine concentration under 
hypothetical accident conditions. Fifteen cases of iodine spiking 
during reactor shutdowns and trips for both PWRs and BWRs are 
analyzed. 


19090 (DLCS— 5000375) [Shippingport Atomic Power Sta- 
tion]. Quarterly operating report, third quarter 1975. (Duquesne 
Light Co., Shippingport, Pa. (USA)). 1975. Contract E(36-1)-292. 
12p. Dep. NTIS $3.50. 

A summary is presented of Shippingport Reactor operations. 
Included are details on coolant chemistry and reactor main- 
tenance. (DG) 


19091 (EGU—05120213) Mathematical models and dynamic 
characteristics of the WWER-440 unit. Safranek, A.; Stirsky, P.; 
Rubek, J.; Bednarik, K. (Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia)). [nd]. 164p. (In Czech). NTIS (US Sales Only). 

In three parts having 32, 96 and 36 pages, respectively. 

Dynamic characteristics of the WWER-440 unit are deter- 
mined. Using suitable mathematical models the dynamic properties 
of the reactor fuel channel, steam generator and individual parts of 
the secondary circuit were investigated. General relations of the 
corresponding transfer function and its numerical value are calcu- 
lated as well as the transfer functions of different configurations of 
two parallel lines of the secondary circuit. 


19092 (EUR—5334) Investigations on radioactive fission 
product correlations: gamma spectrometry measurements on spent 
fuel assemblies discharged from the Trino Vercellese reactor at the 
end of the 2nd irradiation cycle. Bresesti, A.M.; Bresesti, M.; 
Cuypers, M.; D'Adamo, D.; Lezzoli, L.; Bannella, R.; Giuriato, A.; 
Paoletti Gualandi, M.; Peroni, P. (Commission of the European 
Communities, Ispra (Italy). Joint Research Centre). Jun 1975. SOp. 
INIS. 

In the framework of a cooperation program between ENEL 
and EURATOM, gamma spectrometry measurements were per- 
formed on 12 fuel assemblies of the Trino Vercellese PWR to 
study the correlations existing between radioactive fission products 
and the burnup and plutonium content. A mechanical and collima- 
tion system permitted measurements to be performed at different 
levels on the four corners of the fue! assemblies in the spent fuel 
pool of the Trino Vercellese plant. Gamma spectrometry measure- 
ments were also carried out on solutions of the Trino Vercellese 
fuel, taken at the input of the Eurochemic reprocessing plant. The 
gamma ray activities of the fission products were correlated with 
values of burnup and plutonium content generated by BURSQUID, 
a two-dimensional diffusion burnup code, and with values of plu- 
tonium content determined by means of chemical analyses at the 
input of the reprocessing plant. A proportionality has been ob- 
served between Cs 137 activity and burnup and between Cs 
134/Cs 137 activity ratio and Pu/U mass ratio. This result indicates 
the possibility of non-destructive measurements of burnup and plu- 
tonium content distributions in PWR fuel assemblies. The experi- 
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mental results are supported by theoretical predictions carried out 
by means of computer code calculations. 


(IAEA—175, pp 323-344) Irradiation test 
O, fuels by Saxton reactor. Akutsu, H.; Koizumi, M. 


From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

Mixed oxide (PuO,-UO,) fuel rods (four rods and one as- 
sembly containing 68 rods) were irradiated to check the irradiation 
performance of prototype fuel for Saxton Reactor to peak burnups 
of up to 8,050 MWD/MTM. Linear power level was from 200 to 
500 watts/cm. Post-irradiation examinations were conducted in 
Battelle’s Columbus Laboratories (BCL.) These consisted of visual 
examination, profilometry, gamma scanruing, fuel and cladding 
metallography, burnup analysis, hydride analysis in claddings and 
cladding strength tests. The examinations showed that the overall 
performance of the PuO,-UO, fuel was satisfactory. 


19094 (WCAP—7125) Survey of experience with high per- 
formance fuel rods of PWR type. Smalley, W.R. (Westinghouse 
Electric Corp., Pittsburgh, Pa. (USA). Atomic Power Div.). Jan 
1968. 37p. Dep. NTIS $4.00. 

Westinghouse irradiation experience has confirmed the 
dimensional stability of properly designed PWR fuel rods at linear 
heat ratings up to 19 kw/ft. It has also shown that Zircaloy-4 is a 
satisfactory fuel cladding material in PWR environments provided 
that (1) the initial cladding integrity is good, (2) there are no 
harmful impurities in the fuel, and (3) stresses in the cladding are 
not excessive. Fuel element defects observed in Westinghouse tests 
and at other laboratories have generally been attributed to gross 
fuel melting, excessive fuel swelling, defects in the fuel elements 
before irradiation, or design-related problems. All irradiation test- 
ing to date has indicated that Zircaloy-4 clad UO, fuel elements 
will perform acceptably at the power ratings and burnups an- 
ticipated in large PWR cores. 


19095 (WCAP—8183(Rev.4)) Operational experience with 
w cores (up to December 31, 1975). Schreiber, R.E.; 
Plocido, V.J.; lorii, J.A. (Westinghouse Electric Corp., Pittsburgh, 
Pa. (USA)). Mar 1976. 27p. Westinghouse Electric Corp., Pitt- 
sburgh, PA. 

The cumulative operating experience of Westinghouse Zir- 
caloy-clad fuel rods and other associated core components up to 
December 31, 1975 is presented. Included are discussions of fuel 
performance for generic problems common to a number of plants 
along with solutions to these problems. 


(WCAP—8370(Rev.8)) Quality assurance plan, 
Westinghouse Water Reactor Divisions. (Westinghouse Nuclear 
Energy Systems, Pittsburgh, Pa. (USA)). Mar 1976. vp. 
Westinghouse Electric Corp., Pittsburgh, PA. 

The Quality Assurance Program used by Westinghouse 
Nuclear Energy Systems Water Reactor Divisions is described. The 
purpose of the program is to assure that the design, materials, and 
workmanship on Nuclear Steam Supply System (NSSS) equipment 
meet applicable safety requirements, fulfill the requirements of the 
contracts with tue applicants, and satisfy the applicable codes, 
standards, and regulatory requirements. 


19097 (WCAP—8660) Appendix A to RESAR-3S combustible 
gas control in containment. (Westinghouse Nuclear Energy 
Systems, Pittsburgh, Pa. (USA)). Dec 1975. vp. Westinghouse 
Electric Corp., Pittsburgh, PA. 

Following a design basis accident, hydrogen gas may be 
generated inside the containment by reactions such as zirconium 
metal with water, corrosion of materials of construction and radiol- 
ysis of aqueous solution in the core and sump. This material is 
presented to provide a basis for sizing of the Combustible Gas 
Control System. To ensure that the hydrogen concentration is 
maintained at a safe level, Westinghouse supplies redundant elec- 
tric recombiners. 


19098 (WCAP—8662) Appendix E to RESAR-3S spent fuel 
and cleanup . (Westinghouse Electric Corp., 


pool 
Pittsburgh, Pa. (USA)). Jan 1976. vp. Westinghouse Electric 


Corp., Pittsburgh, PA. 

The Spent Fuel Pool Cooling and Cleanup System is 
designed to remove the decay heat generated by spent fuel assem- 
blies stored in the fuel storage area. A second function of the 
system is to maintain clarity (visual) and purity of the spent fuel 
cooling water and the refueling water. 


19099 (WCAP—8664) Appendix C to RESAR-3S steam 
generator blowdown processing system. (Westinghouse Electric 
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Corp., Pittsburgh, Pa. (USA)). Dec 1975. vp. Westinghouse Elec- 
tric Corp., Pittsburgh, PA. 

The Steam Generator Blowdown Processing System accepts 
water from each steam generator blowdown line, processes the 
water as may be required, and delivers the proce: water either 
to the condensate system or to the plant liquid release pipe. 
Process steps include cooling with heat recovery, pressure reduc- 
tion, filtration, and ion exchange. 


19100 (WCAP—8666) Appendix G to RESAR-3S gaseous 
waste processing system. (Westinghouse Electric Corp., Pittsburgh, 
Pa. (USA)). Mar 1976. vp. Westinghouse Electric Corp., Pitt- 
sburgh, PA. 

The Gaseous Waste Processing Sysiem described is designed 
to remove fission product gases from the reactor coolant in the 
volume control tank. The system is also designed to collect gases 
from the boron recycle evaporator, reactor coolant drain tank and 
reactor vessel. The system has the capacity for long term storage 
which eliminates the need for scheduled discharge of any quanti- 
ties of radioactive gases. 


19101 (WCAP— 8667) Appendix F to RESAR-3S, radiological 
monitoring and sampling (Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA)). Feb 1976. 48p. Westinghouse Electric 
Corp., Pittsburgh, PA. 

The Radiological Monitoring System described measures 
radioactivity levels, alarms on high levels, and when required, con- 
trols the release of radioactive liquids, gases, and particulate 
produced in operating a PWR plant. 


19102 (WCAP— 8674) Multi-frequency and direction seismic 
testing of relays. Jarecki, S.J.; Vogeding, E.L. (Westinghouse Elec- 
tric Corp., Pittsburgh, Pa. (USA)). Dec 1975. 35p. Westinghouse 
Electric Corp., Pittsburgh, PA. 

Information is presented to demonstrate that supplemental 
testing of relays using multidirection and multifrequency (random 
type) inputs will not provide additional confidence in relay per- 
formance above that already gained during seismic qualification 
tests performed with single axis and single frequency 10 cycle per 
beat sine beat inputs. (DG) 


19103 (NRC-TR—1) Behavior and physico-chemical state of 
fission products in fuel elements for pressurized water reactors. 
Bazin, J.; Jouan, J.; Vignesoult, N. Translated from Bull. Inf. Sci. 
Tech. (Paris); No. 196, 55-71(1974). 23p. Dep. NTIS $3.50. 

The behavior of fission products in fuel pins for pressurized 
water reactors (PWRs) was investigated by means of the analytical 
tools available in the hot laboratory. The study was run on ele- 
meats from experimental irradiations effected under conditions 
similar to those prevalent in commercial power reactors or under 
very different conditions, so as to test the fuel up to its utilization 
limits. Fission products present in fuel elements were identified 
and their locations pinpointed. The several compounds and alloys 
they form with each other or with the fuel were determined, par- 
ticularly with respect to the oxide-cladding reaction, in an attempt 
to define the conditions under which this reaction occurs, as a 
function of irradiation conditions. 


19104 Emergency water-cooling system for a steam generator 
for a pressurized-water coolant nuclear reactor. Schroeder, H.J. (to 
Siemens Aktiengesellschaft). US Patent 3,923,007. 2 Dec 1975. 
Priority date 19 Dec 1972, German, Federal Republic of (F.R. 
Germany). 6p. 

A steam generator for a pressurized-water coolant nuclear 
reactor has a housing with its lower portion closed by a horizontal 
tube sheet with an inverted U-shaped tube bundle extending up- 
wardly within the housing and having inlet and outlet legs with 
ends mounted in the tube sheet, the latter having inlet and outlet 
manifolds below the tube sheet for the inlet and outlet legs of the 
tube bundle. The housing has a steam output outlet and a feed- 
water inlet to which feed-water is constantly supplied under pump 
pressure, and the manifolds are connected to a pressurized-water 
coolant nuclear reactor via a pipe line, a pump effecting circula- 
tion of the coolant with the latter flowing through the tube bundle. 
If the steam generator’s feed-water supply fails for any reason, 
emergency measures must be taken quickly and this is done by a 
system for introducing cold water into the steam generator’s hous- 
ing to keep the tube bundle and tube sheet from dangerously over- 
heating. To avoid severe thermal shock, particularly to the tube 
sheet and the adjacent portions of the tube legs mounted therein, 
this system introduces the cold water initially to parts within the 
steam generator’s housing which are not so highly thermally 
stressed but which are hot and preheat the introduced emergency 
cold water to a temperature high enough so that when this water 
reaches the tube sheet and the portions of the tube bundle legs ad- 
jacent thereto, the emergency water has a high enough tempera- 
ture to avoid causing dangerously high thermal shock on the part 
of the tube sheet and the adjacent tube bundle leg portions. 
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19105 Heat tube tool. Gugel, G. (to Siemens Ak- 
tiengesellschaft). US Patent 3,930,487. 6 Jan 1976. Priority date 
22 Dec 1972, German, Federal! Republic of (F.R. Germany). 6p. 
Certain types of heat-exchangers have tubes opening 
through a tube sheet to a manifold having an access opening offset 
from alignment with the tube ends. A tool for inserting a device, 
such as for inspection or repair, is provided for use in such in- 
stances. The tool is formed by a flexible guide tube insertable 
through the access opening and having an inner end provided with 
a connector for connection with the opening of the tube in which 
the device is to be inserted, and an outer end which remains out- 
side of the chamber, the guide tube having adequate length for this 
arrangement. A flexible transport hose for internally transporting 
the device slides inside of the guide tube. This hose is long enough 
to slide through the guide tube, into the heat-exchanger tube, and 
through the latter to the extent required for the use of the device. 
The guide tube must be bent to reach the end of the heat- 
exchanger tube and the latter may be constructed with a bend, the 
hose carrying anit-friction elements at interspaced locations along 
its length to make it possible for the hose to negotiate such bends 
while sliding to the location where the use of the device is 


required. 


19106 Nuclear power plant with a safety enclosure. Keller, W.; 
Krueger, J.; Ropers, J.; Schabert, H.P. (to Siemens Aktien- 
gesellschaft). US Patent 3,935,062. 27 Jan 1976. Priority date 26 
Apr 1972, German, Federal Republic of (F.R. Germany). 8p. 

A nuclear power plant has a safety enclosure for a nuclear 
reactor. A fuel element storage basin is also located in this safety 
enclosure and a fuel element lock extends through the enclosure, 
with a cross-sectional size proportioned for the endwise passage of 
fuel elements, the lock including internal and external valves so 
that a fuel element may be locked endwise safely through the lock. 
The lock, including its valves, being of small size, does not materi- 
ally affect the pressure resistance of the safety enclosure, and it is 
more easily operated than a lock large enough to pass people and 
fuel element transport vessels. 


19107 Apparatus for inspecting and repairing a pressurized- 
water reactor’s steam generator heat exchanger tubes. Mueller, O.; 
Roettger, H.; Kasti, H.; Hagen, H.G. (to Siemens Aktien- 
gesellschaft). US Patent 3,934,731. 27 Jan 1976. Priority date 2 
Dec 1972, German, Federal Republic of (F.R. Germany). 10p. 

Described is an apparatus provided for use with a pres- 
surized-water reactor’ steam generator having a manifold chamber 
enclosing the bottom side of a horizontal tube sheet having holes 
therethrough in which are mounted the tubes of a heat exchanger 
tube bundle. The manifold chamber has a manhole giving access to 
the tube’s bottom side to permit internal inspection or repair of 
the tubes by registration of an end of a flexible guide conduit with 
the tube sheet holes and through which a flexible carrier can be 
guided for insertion via these holes in the tube sheet and through 
the tubes extending from the tube sheet’s other side. 


19108 Nuclear reactor protective system. Jungmann, A. (to 
Siemens Aktiengesellschaft). US Patent 3,937,650. 10 Feb 1976. 
Priority date 2 Aug 1972, German, Federal Republic of (F.R. Ger- 
many). 6p. 

A nuclear tor protective system includes a cylindrical 
concrete wall surrounding the reactor’s pressure vessel in radially 
spaced relation with respect to the latter, the space between the 
two being large enough to permit the insertion of a device for 
monitoring the pressure vessel’s wall condition. To protect the 
concrete wall against thermal radiation from the reactor pressure 
vessel’s wall, a plurality of metal plates are positioned in this 
space, each in the form of a cylindrical segment, the pressure ves- 
sel’s wall being cylindrical. These plates partially overlap each 
other normally to form a circumferentially continuous multi-layer 
arrangement of the metal plates which are slightly radially inter- 
spaced by thermally non-conductive members to provide dead air- 
space thermal insulation between the pressure vessel’s wall and the 
concrete wall. These overlapping plates are positioned in the space 
between the two walls so that at least some of the plates adjacent 
to the pressure vessel's wall may be circumferentially displaced to 
more completely overlap and open the space to provide room for 
the insertion of the device adjacent to the pressure vessel's wall to 
monitor the condition of the latter, these plates being replaced to 
their original positions after the monitoring. Other features are in- 

luded. 


19109 Nuclear Reactor Facility. Schabert, H.P.; Ropers, J. (to 
Siemens Aktiengesellschaft). US Patent 3,937,651. 10 Feb 1976. 
Priority date 21 May 1971, German, Federal Republic of (F.R. 
Germany). 10p. 

A pressurized-water reactor pressure vessel connects via a 
main coolant pipe loop including a main coolant pump, with the 
lower portion of at least one vertical steam generator horizontally 
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offset from the pressure vessel. This equipment is contained by a 
concrete structure entirely enclosing the pressure vessel and form- 
ing a generator room horizontally enclosing the generator and the 
loop and extending upwardly to an open top closed by a horizontal 
ceiling. The concrete structure is completely surrounded by a 
spherical steel containment shell designed to withstand any internal 
fluid pressure which might result from an accidental release of the 
coolant inside of this shell, and the shell forms a large space above 
the entire concrete structure. The ceiling above the generator 
room is a horizontal steel gridlike construction defining a plurality 
of vertical openings which are normally closed by horizontal sheet 
metal plates which are hinged to the gridlike construction and are 
light enough in weight to be forced upwardly, to open the 
openings, when the plates receive upward force from fluid pressure 
below them resulting from the loop, or other equipment in the 
generator room, accidentally permitting a sudden release of the 
pressurized-water coolant. The high fluid pressure that would 
otherwise develop within the concrete generator room, is in this 
way almost immediately relieved via the openings of the grid-like 
construction, by the plates being forced upwardly, the pressure 
being then dissipated upwardly in the large space above the top of 
the concrete structure, provided by the steel containment shell. 
This prevents the upstanding wall portions of the generator room 
from being stressed, and possibly damaged, by any sudden release 
of coolant in the generator room. Other features are disclosed. 


19110 Method and equipment for detecting defective nuclear 
fuel rods. Stehle, H.; Assmann, H.; Janson, W. (to Siemens Aktien- 
gesellschaft). US Patent 3,945,245. 23 Mar 1976. Priority date 23 
Mar 1973, German, Federal Republic of (F.R. Germany). 6p. 

Nuclear fuel rod ends of water-cooled reactor fuel rods are 
heated in the region of the fission gas plenums and/or in the region 
of the upper or lower ends of the fuel columns. The moisture 
present in the case of damage to the fuel rods’ casings evaporates 
and is partly condensed at the end caps. In the case of a fuel rod 
completely filled with water, steam bubbles are generated. Both in- 
dications of casing leakage or damage are ascertained by ultrasonic 
reflection measurements and/or measurement of a temperature-vs- 
time curve, obtained at the end cap. 
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REFER ALSO TO CITATION(S) 19181, 19212, 19327, 19339, 
19354, 19355, 19360, 19391 


19111 (CONF-741070—, pp 1.1-1.16) Fort St. Vrain HTGR 
and startup. Habush, A.L. (General Atomic 

Co., San Diego, CA). 1974. 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 

In Proceedings: frontiers of power technology. 

Included are brief comments on plant description, develop- 
ment program, operator training, licensing, construction, plant test- 
ing program, fuel loading, and startup. 


19112 (CONF-741189—, pp 31-52) Fulton Station: plant 
dynamic simulation. McDonald, J.P. (Philadelphia Electric Co.). 
1974. 

From Seminar on boiler modeling; Bedford, Massachusetts, 
United States of America *USA® (6 Nov 1974). 

In Proceedings of the seminar on boiler modeling. 

The development of models for the dynamic simulation of 
the steam system for the Fulton Generating Station is discussed. 


19113 Load control system especially adapted for a HTGR 
power plant turbine. Aanstad, O.J. (to Westinghouse Electric 
Corp.). US Patent 3,934,419. 27 Jan 1976. Filed date 15 Aug 
1974. 36p. 

The stages of a turbine system are independently controlled 
to produce a desired system power output by monitoring and com- 
paring the power characteristics of each stage to the desired power 
output. Flow through each of the stages is adjusted until the 
desired power output is generated, while any flow that is passing 
through bypass lines about each of the turbine stages is varied in- 
versely to the variations in the flow through the turbine stages. 
Non-linearities occurring in the system are offset by appropriate 
modification of the control of each stage and by comparison of the 
power output of the system with the power requirements to direct 
continuing control until the power requirements are met. 


19114 (GA-A—12910A) Thermal conductivity of large HTGR 
fuel rods. Johnson, W.R. (General Atomic Co., San Diego, Calif. 
(USA)). Jan 1976. Contract E(04-3)-167. vp. (GA-LTR—9). Dep. 
NTIS $7.60. 
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The thermal conductivities of six types of unirradiated 

large HTGR fuel rods, representing the maximum and 

minimum fissile and fertile fuel loadings for a large HTGR core, 

have been .neasured in vacuum and in helium by a radial heat flow 

direct ine § method at 950° to 1250°C. Results are presented 
and disc’ 4 


19115 (GA-A—12985(Amend.1)) HTGR core thermal design 

metheds (General Atomic Co., San Diego, Calif. 

(USA)). Feb 1976. 97p. (GA-LTR—17). General Atomic Co., San 
i A 


CA. 

Supplementary information is presented in the form of 
detailed answers to questions relating to HTGR core thermal 
design. (DG) 


19116 (IAEA—175, pp 139-144) Plutonium in high-tempera- 
ture reactors. Hansen, U. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

Preliminary systems analysis of the future nuclear market n 
the US have indicated that the Pu burning HTR might take an im- 
portant share of the installed capacity. In a system with abundant 
plutonium be it from LWRs or high yield FBRs, the HTR with its 
excellent plutonium utilisation capabilities will increase in num- 
bers. An overall reduction in separative work requirement and 
conservation of natural uranium resources are apparent conclu- 
sions. 

19117 (ORNL/TM—5094) Studies of iodine adsorption and 

on HTGR coolant circuit materials. Osborne, M.F.; 
Compere, E.L.; de Nordwall, H.J. (Oak Ridge National Lab., 
Tenn. (USA)). Apr 1976. Contract W-7405-eng-26. 63p. Dep. 
NTIS $4.50. 

Safety studies of the HTGR system indicate that radioactive 
iodine, released from the fuel to the helium coolant, may pose a 
problem of concern if no attenuation of the amount of iodine 
teleased occurs in the coolant circuit. Since information on iodine 
behavior in this system was incomplete, iodine adsorption on 
HTGR materials was studied in vacuum as a function of iodine 
pressure and of adsorber temperature. lodine coverages on Fe,O, 
and Cr,0, approached maxima of about 2 x 10" and 1 x 10" 
atoms/cm?, respectively, whereas the iodine coverage on graphite 
under similar conditions was found to be less by a factor of about 
100. lodine desorption from the same materials into vacuum or 
flowing helium was investigated, on a limited basis, as a function of 
iodine coverage, of adsorber temperature, and of dry vs wet heli- 
um. The rate of vacuum desorption from Fe,O, was related to the 
spectrum of energies of the adsorption sites. A small amount of 
water vapor in the helium enhanced desorption from iron powder 
—— to have less effect on desorption from the metal ox- 


19118 (ORNL/TM—5125) Development of a procedure for 
evaluating the economics of process options in commercial HTGR 
fuel cycle. Thomas, W.E. (Oak Ridge National Lab., Tenn. 
ge May 1976. Contract W-7405-eng-26. 107p. Dep. NTIS 


The report presented describes the status of and calcula- 
tional procedures used in a machine code being developed for cal- 
culating costs of fresh fuel fabrication, chemical reprocessing, and 
refabrication of HTGR fuel. In its present state of development, 
the capability is confined principally to calculating annual main- 
stream and scrap recovery process throughputs in fresh fuel fabri- 
cation, chemical reprocessing, and refabrication. The code works 
from user-supplied reactor build schedules and fuel specifications 
to approximate changing fuel fabrication requirements over a 20- 
year (maximum) projection. The availability of a reprocessing 
facility may be delayed to some specified date beyond the first 
year of a projection. Some of the cost routines have also been pro- 
grammed and are described. 


19119 (ORNL/TM—5332) HTCAP: a FORTRAN IV program 
for calculating coated-particle operating temperatures in HFIR tar- 
get irradiation ts. Kania, M.J. (Oak Ridge National Lab., 
May 1976. Contract W-7405-eng-26. 64p. Dep. 


A description is presented of HTCAP, a computer code that 
calculates in-reactor operating temperatures of loose coated ThO, 
particles in the HFIR target series of irradiation tests. Three com- 
putational models are employed to determine the following: (1) 
fission heat generation rates, (2) capsule heat transfer analysis, and 
(3) maximum particle surface temperature within the design of an 
HT capsule. Maximum particle operating temperatures are calcu- 
lated at daily intervals during each irradiation cycle. The applica- 
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tion of HTCAP to sleeve CP-62 of HT-I5 is discussed, and the 
results are compared with those obtained in an earlier thermal 
analysis on the same capsule. Agreement is generally within +-5 
percent, while decreasing the a time by more than an 
order of magnitude. A complete FORTRAN listing and summary 
of required input data are presented in appendices. Included is a 
listing of the input data and a tabular output from the thermal 
analysis of sleeve CP-62 of HT-15. 


19120 A new method for coating microspheres with zirconium 
carbide and zirconium carbide-carbon graded coats. Hollabaugh, 
C.M.; Reiswig, R.D.; Wagner, P.; Wahman, L.A.; White, R.W. 
(Los Alamos Scientific Lab., N.Mex. (USA)). J. Nucl. Mater.; 57: 
No. 3, 325-332(Sep 1975). 

A new method for the chemical vapour deposition of ZrC 
and C-ZrC alloys has been developed. This process has been ap- 
plied to the fabrication of coated particle nuclear fuels of the type 
used in the large High Temperature Gas-Cooled Reactor. A 
powder feeder is used to supply ZrCl, to the fluidized bed coating 
furnace where it undergoes reaction with a hydrocarbon to form 
ZrC. Quantitative metering of the ZrCl, makes it possible to con- 
trol the deposition of the ZrC and the codeposition of the C-ZrC 
alloys on the fuel particles. Examples of both types of coats made 
using the described technique are discussed and illustrated. 


19121 = tr—4108) Microprobe study of fission product 
behavior high-burnup HTR_ fuels. Kleykamp, H. 
srccelnehiemmaatiins Karlsruhe (F.R. Germany)). | Sep 1975. 
Translation by M. Gerrard from report KFK—2213. 35p. Dep. 
NTIS $4.00. 

Electron microprobe analysis of irradiated coated particles 
with high burnup (greater than 50 percent fima) gives detailed in- 
formation on the chemical state and the transport behavior of the 
fission products in UO, and UC, kernels and in the coatings. In 
oxide fuel kernels, metallic inclusions and ceramic precipitations 
are observed. The solubility behavior of the fission products in the 
fuel matrix has been investigated. Fission product inclusions could 
not be detected in carbide fuel kernels; post irradiation annealed 
UC, kernels, however, give information on the element combina- 
tions of some fission product phases. Corresponding to the chemi- 
cal state in the kernel, Cs, Sr, Ba, Pd, Te and the rare earths are 
released easily and diffuse through the entire pyrocarbon coating. 
These fission products can be retained by a silicon carbide layer. 
The initial stage of a corrosive attack of the SiC coating by the fis- 
sion products is evidenced. 


19122 Gas cooled nuclear reactor fuel elements. Hosegood, 
S.B. (to United Kingdom Atomic Energy Authority). US Patent 
3,926,720. 16 Dec 1975. Priority date 9 Jun 1972, United King- 
dom of Great Britain and Northern Ireland (UK). 6p. 

A nuclear fuel element for a gas-cooled nuclear reactor of 
the thermal type comprises an outer region containing fertile 
material enclosing an inner region containing fissile plutonium. 
The inner region is disposed so as to be cooled by the reactor coo- 
lant. A plurality of fuel elements may be distributed in an in- 
terchangeable block which forms a reasonable part of a reactor 
core. The block defines channels through which reactor coolant is 
caused to flow so as to remove heat from the fissile plutonium. 


19123 Fuel assembly for gas-cooled nuclear reactors. Yel- 
lowlees, J.M. (to Belgonucleaire). US Patent 3,935,064. 27 Jan 
1976. Priority date 19 Jun 1972, Belgium. 4p. 

A fuel assembly is described for gas-cooled nuclear reactor 
which consists of a wrapper tube within which are positioned a 
number of spaced apart beds in a stack, with each bed containing 
spherical coated particles of fuel; each of the beds has a perforated 
top and bottom plate; gaseous coolant passes successively through 
each of the beds; through each of the beds also passes a bypass 
tube; part of the gas travels through the bed and part passes 
through the bypass tube; the gas coolant which passes through 
both the bed and the bypass tube mixes in the space on the outlet 
side of the bed before entering the next bed. 


19124 Fuel particles having pyrolitic carbon coating for nuclear 
reactors and the manufacture of such fuel. Freck, D.V. (to Central 
Electricity Generating Board). US Patent 3,945,884. 23 Mar 1976. 
Priority date 20 Apr 1970, United Kingdom of Great Britain and 
Northern Ireland (UK). 6p. 

Particle fuel, such as is used in high temperature nuclear 
reactors, and having the fuel material coated with a pyrolytic car- 
bon coating impermeable to gaseous fission products and em- 
bedded in a matrix of graphite, incorporates radium 226 which 
may be included in the binder for the rains of the fuel. During the 
manufacturing process, the integrity of the pyrolytic carbon coat- 
ing can be checked before irradiation in a reactor by circulating an 
inert gas such as argon over the particles at a temperature in ex- 
cess of 800°C. This may be carried out in the final carbonization 
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step during manufacture or immediately before vacuum degassing. 
The inert gas after passing over the particles is checked for the 
presence of radon 222, for example by passing the gas into a decay 
chamber having a filter in its outlet to collect radioactive solid 


daughters of radon and counting the alpha particles emitted by the 
material collected by the filter. It is thus possible to test the in- 
tegrity of the pyrolytic carbon coating before the fuel is irradiated. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 19275 


19125 (BARC/I—326) Report on the studies on the corrosion 

behaviour of the constructional materials for the gate cooling 

system. Elayathu, N.S.D.; Balachandra, J. (Bhabha Atomic 

= Centre, Bombay (India)). 1974. 14p. NTIS (US Sales 
ly). 

The gate cooling system of the Trombay R-5 reactor, now 
under construction, is proposed to be a laminated gate designed to 
operate with 50 % KBO, solution within the temperature limits 30 
deg C and 50 deg C. With a view to find suitable constructional 
materials for the gate, the corrosion behaviour of stainless steel 
304 L(ASTM 240-69), lead (ASTM B-29), aluminium (as Boral), 
neoprene, perspex and carbon steel (ASTM A 302 grade B) has 
been investigated in 50 % KBO, solution at 45 deg C. After 
definite periods of exposure, their coupons were examined metallo- 
graphically at different magnifications to assess the nature and ex- 
tent of sub-surface attack. The results show that out of the materi- 
als studied, carbon steel, lead and aluminium are more liable to 
— in the borate solution and hence their use should be 


19126 (IAEA—175, pp 131-137) Recycle of plutonium in UK 
thermal reactors. Green, A.; Dodds, R.; Syrett, J. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium «utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

Issues involved in plutonium recycle in thermal reactors, 
_ taking the steam generating heavy water reactor (SGHWR) as an 

example, and the time needed to design and construct the fuel 
production facilities are discussed. The economics of plutonium 
recycling in the SGHWR together with its effect on uranium 
requirements and on future fast reactor capacity are briefly in- 
vestigated. 


19127 (IAEA—175, pp 199-210) Development program for a 
plutonium fuelled CANDU reactor. MacEwan, J.R.; Jeffs, A.T. 
1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

A decision was made in 1970 to construct a small pilot 
facility to fabricate UO, + PuO, fuel bundles. The objectives were 
to gain sufficient experience in plutonium fuel fabrication that reli- 
able fuel fabrication costs could be generated and to demonstrate 
the successful operation of mixed oxide fuel bundles in Canadian 
Power Reactors. This report describes the plutonium pilot line and 
outlines the first phases of the irradiation program. 


19128 (IAEA—175, pp 295- -_e Heavy water critical experi- 
ments on plutonium utilization advanced thermal reactor 
""FUGEN"’. Miyawaki, Yoshio; Hidemasa. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-39 November 1974. 

The FUGEN project has been under development to search 
for effective utilization of nuclear fuels including plutonium. In this 
report experimental results and analysis are presented with empha- 
sis on the void reactivity, neutron flux distribution and power dis- 
tribution in the partial mixed oxide fuel core. 


19129 (IAEA—175, pp 211-220) A CANDU-BLW reactor 
designed for plutonium recycle. Slater, J.B. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25 59 November 1994. 
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This note contains a brief description of the resulting 1200 
MW(e) CANDU-BLW reactor design and fuel cycle. It will be 
seen that the design reflects one important ground-rule used in the 
study, which was that ‘’the design should utilize as much of the 
current and projected CANDU-PHW and CANDU-BLW technolo- 
gy as — unless there are compelling economic reasons 
otherwise”’ 
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REFER ALSO TO CITATION(S) 18709, 18710, 19082, 19272, 
19277, 19279, 19288, 19310, 19326, 19331, 19332, 19333, 
19335, 19336, 19340, 19348, 19349, 19351, 19353, 19356, 
19358, 19360, 19361, 19364, 19371, 19373, 19374, 19375, 
19376, 19386, 19389, 19390, 19392, 19454, 19495, 19499, 
19657, 19929, 20006, 20025, 20792, 20815, 22207 


19130 (AI-ERDA— 13165) Sodium technology and cover gas 
seal development programs. Quarterly technical progress report, 
October—December 1975. (Atomics International Div., Canoga 
Park, Calif. (USA)). 15 Feb 1976. Contract AT(04-3)-824. 5Op. 
AT. 

Progress is summarized in the areas of LMFBR component 
decontamination and sodium removal and FFTF and LMFBR seals 
development and testing. 


19131 (ANL—75-54) Dynamic analysis of fluid-conveying 
pipes. Lin, H.C.; Chen, S.S. (Argonne National Lab., Ill. (USA)). 
Nov 1975. Contract W-31-109-Eng-38. 39p. Dep. NTIS $4.00. 

The dynamics of a fluid-conveying pipe, clamped at the up- 
stream end and elastically supported at the downstream end, are 
studied and applied to the special case of an LMFBR steam- 
generator tube. First, the governing equations of the mathematical 
model are presented in a universal dimensionless form. Then, the 
stability/instability boundaries of the system are discussed. Finally, 
an approximate solution based on the modal expansion technique 
is presented for transient response; several numerical examples are 
presented to illustrate the method of analysis. It is shown that the 
pipe may lose its stability by buckling, flutter, or both, depending 
on the magnitudes of the displacement as well as rotational-spring 
constants at the end. In general, the critical flow velocity is very 
high; hence, system components such as steam-generator tubes are 
unlikely to lose stability in practical flow-velocity ranges. However, 
the response in subcritical flow-velocity ranges is also important; 
the method presented can accurately predict the response of a 
system to an excitation with an arbitrary initial condition and time- 
dependent boundary condition. The method can also be applied to 
other nonconservative systems. 


19132 (ANL-CEN-RSD—76-1(Suppl.1)) Properties for 
LMFBR safety analysis. (Argonne National Lab., Ill. (USA)). Apr 
1976. Contract W-3 1-109-eng-38. 77p. Dep. NTIS $5.00. 

Supplementary information is provided which deals with 
thermophysical properties of oxide fuel and mechanical properties 
of stainless steel-316. (DG) 


19133 (CONF-741070—, pp 2.1-2.29) Design and status of the 
Clinch River Breeder Reactor Plant. Dickson, P.W. (Westinghouse 
Electric Corp., Madison, PA). 1974. 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 

In Proceedings: frontiers of power technology. 

Included are brief comments on plant layout, plant parame- 
ters and heat transfer loops, reactor design, fuel assembly design, 
lower internals, upper internals, reactor vessel head, and project 
schedule. 


19134 (CONF-760451—1) Assessment of the validity of in- 
elastic design analysis methods by comparisons of predictions with 
test results. Corum, J.M.; Clinard, J.A.; Sartory, W.K. (Oak Ridge 
National Lab., Tenn. (USA)). 1976. 33p. Dep. NTIS $4.00. 

From IAEA international working group on fast reactors; 
Champion, Pennsylvania, United States of America *USA® (27 Apr 
1976). 

A description is given of some of the work under way in the 
United States to provide the necessary information to evaluate in- 
elastic analysis methods and computer programs used in fast reac- 
tor component design, and typical comparisons of analysis predic- 
tions with inelastic structural test results are presented. It is 
emphasized throughout that rather than asking how valid, or cor- 
rect, are the analytical predictions, one might more properly 
question whether or not the combination of the predictions and 
the associated high-temperature design criteria leads to an accepta- 
ble level of structural integrity. It is believed that in this context 
the analysis predictions are generally valid, even though exact cor- 
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relations between predictions and actual behavior are not obtained 
and cannot be expected. Final judgment, however, must be 
reserved for the design analyst in each specific case. 


19135 (CONF-760514—1) Internal-bore-welding of 2 1/4 
Cr—1 Mo steel tube-to-tubesheet joints. Moorhead, A.J.; Slaughter, 
G.M. (Oak Ridge National Lab., Tenn. (USA)). 1976. 4p. Dep. 
NTIS $4.00. 

From 57. annual meeting of the American Welding Society; 
St. Louis, Missouri, United States of America *USA® (10 May 
1976). 

In order to avoid the disadvantages of the conventional 
face-side tube-to-tubesheet weld, the steam generators for the 
Clinch River Breeder Reactor Plant (a power-producing demon- 
stration LMFBR) will be built using a relatively new technique 
known as internal-bore-welding (IBW). In IBW the tube does not 
pass through the tubesheet but rather is welded to a short stub 
machined on the tube side of the tubesheet. This joint has the im- 
portant advantages of being inspectable by radiography and 
eliminating the crevice; however, it is much more difficult to weld 
than is the face-side design. Because of the close proximity of the 
tubes, there is not room for an orbiting-arc welding head on the 
outside of the tube. Consequently, this weld must be made by 
welding from the inside- or bore-side of the tube. The results are 
presented of the initial phases of a program undertaken at ORNL 
to develop improved bore-side welding equipment, to gain further 
understanding of this technique, and to develop mechanical pro- 
perty data for autogeneous welds in 2 1/4 Cr-1 Mo steel tube and 
tubesheet materials. 


19136 (COO—2426-60) System of carbide fuel. 
Monthly progress letter for April 1976. (Combustion Engineering, 
Inc., Windsor, Conn. (USA)). 1976. Contract E(11-1)-2426. 10p. 
Dep. NTIS $3.50. 

The objective of the work reported is to study the expected 
costs and benefits of introducing carbide fuel subassemblies into 
Liquid Metal Fast Breeder Reactors. Associated with this overall 
objective are the parallel objectives of identifying the important 
characteristics of optimum commercial carbide fueled LMFBR 
designs and the comparison of such designs with designs of oxide 
fuel LMFBR’s. Determination of efficient and acceptable means of 
testing carbide and other advanced fuels in FTR driver fuel assem- 
blies is a further objective of the work. Progress is reported in the 
following areas: fuel design studies for FTR and CRBR, design stu- 
dies for commercial LMFBR reactors, and design of fuel irradia- 
tion tests. (DG) 


19137 (ERDA—76-14) LMFBR Program in France. (Energy 
Research and Development Administration, Washington, D.C. 
(USA)). Mar 1976. 52p. Dep. NTIS $4.50. 

The French LMFBR program has proceeded at a rapid pace 
since its inception only 18 years ago. The highly successful 250 
MWe Phenix demonstration reactor has been one of its more visi- 
ble achievements. Another outstanding feature of the French pro- 
gram has been the ability to maintain schedules: development 
timetables laid out in the early 1960's have proven remarkably ac- 
curate. The report presented provides programmatic information 
on the French effort and contains many technical details on the 
French nuclear program. The views, opinions, and assessments 
noted are those of the French currently involved in this activity, 
insofar as it is possible to interpret correctly. 


19138 (ERDA—76-15) LMFBR program in Germany. 
(Energy Research and Development ee Washington, 
D.C. (USA)). Mar 1976. 77p. Dep. NTIS $7. 

The German LMFBR program was initiated in the early 
1960’s at the Karlsruhe Nuclear Research Center. By the end of 
the decade, it had evolved into a significant program of interna- 
tional character, the focal point being the tripartite arrangement 
involving the three Benelux countries but also including coopera- 
tive efforts with the U.S. as well as other nations involved in 
breeder reactor development. Information on the German effort is 

resented which contains many technical details of the German 
‘ast reactor program. 


19139 (EURFNR— 1332) Status of the nuclear data library 
KEDAK-3, October 1975. Goel, B.; Krieg, B. 
(Kernfor um Karlsruhe (F.R. Germany). Inst. fuer 
Neutronenphysik Reaktortechnik). Dec 1975. 38p. 
NEANDC(E)—171(U)). Dep. NTIS (US Sales 
Only) $4.00 

Work performed under United States—Euratom Fast Reac- 
tor Exchange Program. 

A summary is presented of the current status and the con- 
tents of the revised version of KEDAK, which contains some 
marked changes with respect to the previous two versions. One 
major change is that, in order to save computer storage area, 
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energy grid is not the same for all the data types, it is rather 
chosen individually for each cross section type. As a consequence 
all the energy points have been dropped, which can be generated 
by linear interpolation of the neighboring data. Some new data 
types have been introduced in KEDAK-3, including AASTATUS in 
which the text information about the status of the data for each 
material is stored and will be regularly updated. For all the materi- 
als on KEDAK the atomic weights and the abundancy values are 
revised. Changes in KEDAK with respect to the previous versions 
are summarized. 


19140 (GA-A—13542) Seismic model of the core support 
structure for the Gas-Cooled Fast Breeder Reactor. Penzes, L.E. 
(General Atomic Co., San Diego, Calif. (USA)). 12 Sep 1975. 
Contract E(04-3)-167. 33p. Dep. NTIS $4.00. 

The modeling technique for the seismic analysis of the 
GCFR core support grid plate is developed. The method deter- 
mines the effect on grid plate vibration of the large number of 
core elements that are firmly clamped to the perforated grid plate 
as cantilevered beams. The purpose of the modeling technique is 
to determine the vibrational amplitudes and stresses of any of the 
individual fuel or blanket elements and their coherent radial dis- 
placements. This method permits the study of the relative motion 
between individual elements and the effects of any mechanical 
contact that might occur. — 


19141 (GEAP—10028-57) Core engineering. Fifty-seventh 
quarterly report, November—December 1975 and January 1976. 
(General Electric Co., Sunnyvale, Calif. (USA). Breeder Reactor 
Dept.). Feb 1976. 48p. AT. 

Progress is described for tasks related to Grid Spaced Driver 
Assembly, Wire-Wrap Assembly Engineering, Core Component 
Structural Design Criteria, and Probabilistic Design. 


19142 (GEAP—14078-2) Advanced LMFBR core design. 
Second quarterly report, October— December 1975. (General Elec- 
tric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). 
Jan 1976. Contract E(04-3)-893. 29p. AT. 

The objective of the work reported is to conduct studies of 
advanced LMFBR core design options to aid the focusing of the 
national programs on advanced oxide fuels, materials, core designs, 
and core systems. 


19143 (HEDL-SA—902) Mode of failure of LMFBR fuel pins. 
Washburn, D.F. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). 1975. Contract AT(45-1)-2170. 19p. 
(CONF-750607—55). Dep. NTIS $3.50. 

From American Nuclear Society meeting; New Orleans, 
Louisiana, USA (8 Jun 1975). 

The objectives of the irradiation test described were to eval- 
uate mixed-oxide fuel performance and to confirm the design 
adequacy of the FFTF fuel pins. After attainment of the initial ob- 
jectives the irradiation of several of the original fuel pins was con- 
tinued until a cladding breach occurred. The consequences of a 
cladding breach were evaluated by reconstituting the original 37- 
pin subassembly into two 19-pin subassemblies after a burnup at 
50,000 MWd/MTM (5.2 a/o). The original pins were supple- 
mented with fresh pins as necessary. Irradiation of the subassem- 
blies was continued until a cladding breach occurred. Results are 
presented and discussed. 


19144 (HEDL-SA—964) Startup and initial of the 
high-temperature sodium facility. Duncan, H.C.; Waldo, J.B. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 1975. Contract E(45-1)-2170. 28p. (CONF-751101—84). 
Dep. NTIS $4.00. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; San Francisco, California, USA (16 
Nov 1975). 

A description is provided of the techniques used to start up 
the High Temperature Sodium Facility and of the experience 
gained during initial operation. 


19145 (HEDL-SA—972) Evaluation of integrally 
cladding for LMFBR fuel pins. Cantley, D.A.; Sutherland, W.H. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 15 Oct 1975. Contract E(45-1)-2170. 16p. (CONF- 
751101—87). Dep. NTIS $3.50. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; San Francisco, California, USA (16 
Nov 1975). 

An integral fin design effectively reduces the coolant tem- 
perature gradients within an LMFBR subassembly by redistributing 
coolant flow so as to reduce the maximum cladding temperature 
and increase the duct wail temperature. The reduced cladding tem- 
peratures are offset by strain concentrations resulting from the fin 
geometry, so there is little net effect on predicted fuel pin per- 
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formance. The increased duct wall temperatures, however, signifi- 
cantly reduce the duct design lifetime so that the final conclusion 
is that the integral fin design is inferior to the standard wire wrap 
design. This result, however, is dependent upon the material cor- 
relations used. Advanced alloys with improved irradiation proper- 
ties could alter this conclusion. 


19146 (HEDL-SA—978) Economic incentives of short out-of- 
reactor time for fast breeder reactor fuel. Bentley, B.W.; Haffner, 
D.R. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 1975. Contract AT(45-1)-2170. 15p. (CONF- 
751101—80). Dep. NTIS $3.50. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; San Francisco, California, USA (16 
Nov 1975). 

Economic benefits (primarily reduced uranium ore and en- 
richment expenditures) can be realized by reducing the LMFBR 
out-of-reactor fuel cycle time only if process cost penalties and R 
and D costs can be minimized. The results of the evaluation 
presented show the potential gross benefits of reducing the out-of- 
reactor time and the effects of various associated cost penalties on 
these benefits. The gross benefit results estimate the potential 
savings in electrical power generation in the next 50 years using 
constant 1975 dollars and discounting the costs at 7'/, percent per 
year. 


19147 (HEDL-SA—980) In-reactor of commer- 
cially-produced fast reactor fuel pins. Horn, G.R.; Millhollen, M.K. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 7 Oct 1975. Contract E(45-1)-2170. 49p. (CONF- 
751101—86). Dep. NTIS $4.00. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; San Francisco, California, USA (16 
Nov 1975). 

A description is presented of a series of irradiation tests 
conducted in the General Electric Test Reactor (GETR) to com- 
pare the in-reactor performance of vendor-produced fuel pins to 
that of HEDL-produced fuel pins. The capsules were irradiated in 
pairs which included one vendor-produced fuel pin and one similar 
HEDL-produced pin operating under nearly identical conditions so 
that direct comparisons of performance characteristics could be 
made. Extensive postirradiation examinations of two irradiated pins 
revealed no significant differences in behavior. This conclusion is 
based on direct comparisons of visual observations, neutron radio- 
graphs, fuel pin profilometry data, longitudinal gamma scans, gas 
release measurements, and metallography and autoradiography of 
the fuel and cladding. 


19148 (HEDL-SA—992) Determination of EBR-II neutron en- 
vironment by a high power dosimetry test. Ulseth, J.A.; Lippincott, 
E.P. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Sep 1975. Contract E(45-1)-2170. 17p. (CONF- 
751101—74). Dep. NTIS $3.50. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; San Francisco, California, USA (16 
Nov 1975). 

The 75D dosimetry experiment was conducted in order to 
characterize the EBR-II neutron environment with the stainless 
steel reflector and to measure the perturbation of the high worth 
control rods to neighboring subassemblies. Analysis of twelve 
dosimetry sets located at axial midplane in rows 2, 4, 7, and 8 has 
been completed in order to obtain radial reaction rate and flux 
traverses to assist in design and analysis of experimental irradia- 
tions. Results agree with an ANL calculaton for Run 56 in predict- 
ing higher total flux in rows 7 and 8, relative to rows 2-4, than ex- 
isted before the reflector change. However, the absolute value of 
the total flux appears to be about 10 percent below the calculated 
value. 


19149 (HEDL-SA— 1028) Cladding under simu- 
lated fuel pin transients. Hunter, C.W.; Johnson, G.D. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). 1975. 
oe E(45-1)-2170. 27p. (CONF-7510107—1). Dep. NTIS 
4.00. 


From US-German cladding information exchange; German- 
town, Maryland, United States of America *USA® (14 Oct 1975). 

A description is given of the HEDL fuel pin testing program 
utilizing a recently developed Fuel Cladding Transient Tester 
(FCTT) to generate the requisite mechanical property information 
on irradiated and unirradiated fast reactor fuel cladding under 
temperature ramp conditions. The test procedure is described, and 
data are presented. 


19150 (HEDL-TME—75-72) LMFBR_ mixed-oxide fuels 
development semiannual report. Burgess, C.A.; Sheely, W.F. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Mar 1976. Contract E(45-1)-2170. 140p. AT. 
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The report presents recent results from studies of the pro- 
perties and behavior of mixed oxide fast breeder reactor fuels, in- 
cluding: the effects of reirradiation of EBR-II test pins at high tem- 
peratures; studies of methods to control fuel-cladding chemical in- 
teractions; impurity reactions with fuel; high temperature creep of 
fuels; behavior of fuel during thermal transients; and the reduction 
kinetics of mixed oxide fuels. The report also reviews advances in 
LMFBR component fabrication, including: the status of fabrication 
of fuel pins for the ANL/FFTF reactor safety development pro- 
gram, the TREAT test program and the high performance oxide 
fuel test; development of improved fuel microstructure charac- 
terization methods; status of FFTF fuel assembly fabrication; 
acquisition of advanced cladding and testing of an apparatus for 
testing fuel duct integrity using ultrasonic methods. 


19151 (IFA-NT—2-1975) RAP-IA code for calculating the 
thermodynamic of fast reactors. Popescu, C.; Turcu, I.; Boeriu, S.; 
Biro, L. (Institutul de Fizica Atomica, Bucharest (Romania)). 
1975. 13p. (In Romanian). NTIS (US Sales Only). 

The RAP-IA code is developed in order to perform a 
complete calculation for a thermal channel of a Na-cooled fast 
reactor. Calculation may be effected for both the stationary state 
and dynamic regime following modification of some input data: 
total thermal power, multiplication coefficient, flow-rate and tem- 
perature of the thermal agent, and pressure level. 


19152 (JAPFNR—218) Description of FBR test facilities. 
(Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan)). Dec 1974. 56p. Dep. NTIS (US Sales Only) $4.50. 
Work performed under United States—Japanese Fast Reac- 
tor Exchange Program. 
Design features and operational status are summarized for 
test facilities used in the Japanese LMFBR program. (DG) 


19153 MS) Postirradiation results and evaluation 
of helium-bonded i carbide fuel elements ir- 
radiated in EBR-I. ‘Interim report. Latimer, T.W.; Barner, J.O.; 
Kerrisk, J.F.; Green, J.L. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Feb 1976. Contract W-7405-Eng-36. 27p. Dep. NTIS 
$4.00. 


An evaluation was made of the performance of 74 helium- 
bonded urani carbide fuel elements that were ir- 
radiated in EBR-II at 38-96 kW/m to 2-12 at. percent burnup. 
Only 38 of these elements have completed postirradiation ex- 
amination. The higher failure rate found in fuel elements which 
contained high-density (greater than 95 percent theoretical densi- 
ty) fuel than those which contained low-density (77-91 percent 
theoretical density) fuel was attributed to the limited ability of the 
high-density fuel to swell into the void space provided in the fuel 
element. Increasing cladding thickness and original fuel-cladding 
gap size were both found to influence the failure rates for elements 
containing low-density fuel. Lower cladding strain and higher fis- 
sion-gas release were found in high-burnup fuel elements having 
smear densities of less than 81 percent. Fission-gas release was 
usually less than 5 percent for high-density fuel, but increased with 
burnup to a maximum of 37 percent in low-density fuel. Maximum 
carburization in elements attaining 5-10 at. percent burnup and 
clad in Types 304 or 316 stainless steel and Incoloy 800 ranged 
from 36-80 um and 38-52 wm, respectively. Strontium and barium 
were the fission products most frequently found in contact with the 
cladding but no penetration of the cladding by uranium, plutoni- 
um, or fission products was observed. 


19154 (LAMS-NUREG—6246) Use of Rover-like systems as 
drivers for LMFBR fuel pin tests. Sapir, J.; Orndoff, J. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Apr 1976. Contract W- 
7405-Eng-36. 1p. Dep. NTIS $3.50. 

Calculations and experiments have been performed to in- 

vestigate the use of Rover-type reactors as driver cores for 
transient testing of LMFBR fuel pins. A PARKA assembly can 
deposit significant energies in test arrays containing up to 37 pins, 
while a Phoebus 2-type reactor can be used as a driver core for 
full subassembly tests (217 pins). A proposed test facility using the 
UHTREX (Ultra Hith Temperature Reactor Experiment) shielded 
facility is described. 
19155 (ORNL—5076) Report of task force on alternate struc- 
tural materials for Liquid Metal Fast Breeder Reactors. King, R.T.; 
DeVan, J.H.; Goodwin, G.M.; Isaacs, H.; Heestand, R.L.; McCur- 
dy, H.C. (Oak Ridge National Lab., Tenn. (USA)). May 1976. 
Contract W-7405-eng-26. 221p. AT. 


The findings and recommendations of the Task Force on 
Alternate Structural Materials for Liquid Metal Fast Breeder Reac- 
tors are summarized. The objectives and results of this activity 
were: (1) Identify existing and potential problems with types 304 
and 316 stainless steel as LMFBR structural alloys for vessels, pip- 
ing, and components. The advantages and disadvantages of types 
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304 and 316 stainless steels for these applications are summarized. 
Sufficient disadvantages were found to warrant exploring alternate 
materials. (2) Assess commercial alloys and their properties that 
may solve problems identified in the Phase I section. For the ex- 
pected designs and operating temperatures of future LMFBRs, no 
commercial alloys were found that solve all problems without in- 
troducing others. However, the advantages of certain stabilized fer- 
ritic alloys containing about 9—14 percent Cr and | percent Mo, 
austenitic 15 Cr-15 Ni alloys, subclasses of types 304 and 316 
stainless steels that offer possible improved stress corrosion re- 
sistance, and nickel-bearing alloys warrant further evaluation and 
development for their service as LMFBR structural alloys. (3) 
Identify specific objectives of a program plan to develop alternate 
structural alloy(s) to the point where an LMFBR system based 
thereon may be designed by 1985. Objectives of development pro- 
grams involving the testing and evaluation of progressively larger 
heats of material are identified. Fabrication and testing of trial 
components in sodium test loops are included. Relevant industrial 
experience and literature information that form the basis of the re- 
port are identified. 


19156 (ORNL— 5087) High-temperature structural design pro- 
gram. for period ending June 30, 1975. Corum, 
J.M.; Pugh, C.E. (Oak Ridge National Lab., Tenn. (USA)). Mar 
1976. Contract W- -7405-eng-36. 154p. AT. 

Progress in the development of high-temperature structural 
design methods for LMFBR components is reported under the fol- 
lowing headings: material behavior studies; constitutive equation 
development; failure studies; development, evaluation, and dis- 
tribution of structural analysis methods and tools; inelastic struc- 
tural tests and analyses; design criteria; and core structures design 
criteria. (JWR) 


19157 (ORNL/TM—4704) Reactivity surveillance procedures 
experiments with the FFTF engineering mockup core. Mihalczo, 
J.T.; Mathis, M.V.; Pare, V.K. (Oak Ridge National Lab., Tenn. 
(USA)). May 1976. Contract W-7405-eng-26. 165p. AT. 

An experiment was performed with a mock-up of the FFTF 
to evaluate three reactivity measurement methods for application 
to liquid metal fast breeder reactors (LMFBR): modified source 
multiplication measurements with the low-level flux monitor for 
refueling (approximately 35 dollars subcritical) of FFTF, noise 
analysis to 35 dollars subcritical, and inverse kinetics rod drop to 
approximately 12 dollars subcritical. To investigate the spatial de- 
pendence of these measurement methods and to resolve discrepan- 
cies previously reported, detectors were placed in the core, reflec- 
tor, and radial shield, and experimental data were collected with 
the reactivity at near delayed criticality to approximately 35 dol- 
lars subcritical. Conclusions from this experiment are presented 
and discussed. 


19158 (ORNL/TM—5325) Evaluation of alternate secondary 
(and tertiary) coolants for the molten-salt breeder reactor. Kelmers, 
A.D.; Baes, C.F.; Bettis, E.S.; Brynestad, J.; Cantor, S.; Engel, J.R.; 
Grimes, W.R.; McCoy, H.E.; Meyer, A.S. (Oak Ridge National 
Lab., Tenn. (USA)). Apr 1976. Contract W-7405-eng-26. 85p. 
Dep. NTIS $5.00. 

The three most promising coolant selections for an MSBR 
have been identified and evaluated in detail from the many coo- 
lants considered for application either as a secondary coolant in 
1000-MW(e) MSBR configurations using only one coolant, or as 
secondary and tertiary coolants in an MSBR dual coolant configu- 
ration employing two different coolants. These are, as single secon- 
dary coolants: (1) a ternary sodium—lithium—beryllium fluoride 
melt; (2) the sodium fluoroborate—sodium fluoride eutectic melt, 
the present reference design secondary coolant. In the case of the 
dual coolant configuration, the preferred system is moiten lithi- 
um—beryllium fluoride (Li,BeF,) as the secondary coolant and 
helium gas as the tertiary coolant. 


19159 (TRG-Report—2707(R)) SPARK: a computer program 
to solve the time dependent multigroup neutron diffusion equations 
in one, two or three dimensions. Fletcher, J.K. (UKAEA Reactor 
Group, Risley). Oct 1975. 26p. Dep. NTIS (US Sales Only) $4.00. 
UK pounds1.00. 

SPARK solves the one, two or three dimensional time de- 
pendent multigroup neutron diffusion equations using a flux fac- 
torization technique called the improved quasi-static method. In- 
cidents that can be investigated are: localized reactivity additions, 
control rod movement, sodium flow run down or sodium expul- 
sion, taking into account temperature, density change, and expan- 
sion effects. 


19160 (UCLA-ENG—7591) Simplified method of computing 

clad and fuel strain and stress during irradiation. Sun, Y.H.; 

Okrent, D. (California Univ., Los Angeles (USA). School of En- 

gene and Applied Science). Oct 1975. Contract — 34. 
8p. Nuclear Regulatory Commission, Washington, DC 
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The complex multiple phenomena present in a fast reactor 
fuel element under irradiation conditions preclude an analytical 
solution of fuel element behavior. Complex computer codes, such 
as LIFE, are usually used to predict stresses, strains, and other 
phenomena as a function of burnup. The report presented deals 
with a simplified, fast-running axi-symmetric computer code which 
can be used to predict the fuel element conditions after long term 
steady state operations, for input into codes such as DEFORM 
which analyze fuel element behavior under transients. The code as- 
sumes restructuring has already occurred and divides the fuel pel- 
let into two zones, an inner, highly plastic hot region and an outer, 
cooler region which, together with the -ladding, can undergo 
creep. The code allows for fission gas pressure, fuel swelling, and 
hot pressing with simple models, and it includes alternate correla- 
tions for stainless steel swelling. Fuel cracking is not included. The 
output of the code includes the radial and axial distribution of 
stress and strain on fuel and clad as a function of burnup. 


19161 (WAPD-TM— 1243) Some high tem re mechanical 
properties of internally pressurized Zircaloy-4 tubing. LWBR 
development program. Busby, C.C.; White, L.S. (Bettis Atomic 
Power Lab., West Mifflin, Pa. (USA)). Feb 1976. Contract E(36- 
1)-GEN-14. 22p. Dep. NTIS $3.50. 

Isothermal tests of closed-end, internally pressurized, 
recrystallized Zircaloy-4 tubing specimens were utilized to develop 
the low strain creep characteristics as a function of time at tem- 
peratures in the range of 1475° to 2000°F and hoop stresses in the 
range of 250 to 2500 psi. These data are in reasonable agreement 
with other data obtained with somewhat different experimental test 
methods. A prediction model is presented which provides a 
reasonably conservative upper bound to the isothermal test data. 


19162 (WAPD-TM— 1248) Effects of internal surface flaws, 
iodine concentration and temperature on the stress corrosion 
cracking behavior of Zircaloy-4 tubing (LWBR Development Pro- 
gram). Tucker, R.P.; Kreyns, P.H.; Kearns, J.J. (Bettis Atomic 
Power Lab., West Mifflin, Pa. (USA)). Feb 1976. Contract E(36- 
1)-GEN-14. 39p. Dep. NTIS $4.00. 

Iodine stress corrosion cracking (SCC) in unirradiated 
stress-relieved Zircaloy-4 tubing specimens internally pressurized 
with argon gas to produce hoop stresses from 25,000 to 50,000 psi 
is evaluated experimentally in terms of the effects of internal sur- 
face flaws ranging from pits to grooves, of iodine concentrations 
between 0.05 and 4 mg/dm? Zircaloy surface and of test tempera- 
tures of 680°, 720° and 750°F on the time-to-failure. These data 
are analyzed in the framework of a fracture mechanics model for 
iodine vapor SCC. A reasonable correlation is demonstrated 
between minimum iodine SCC lifetime and surface flaw charac- 
teristics. Lifetime is determined to vary inversely with iodine con- 
centration to the 3/4 powex. An expression relating the iodine SCC 
threshold stress in Zircaloy-4 tubing to temperature, iodine con- 
centration and surface flaw characteristics is presented. Test 
results are given corroborating the prediction expression for 
threshold stress. 


19163 (WARD-LT—3045-2) Sodium leak characterization 
tests. Series II. CRBRP primary piping corrosion study. Matheys, 
W.L. (Westinghouse Electric Corp., Madison, Pa. (USA). Ad- 
vanced Reactors Div.). Apr 1976. Contract E(11-1)-3045. 30p. 
AT. 

A sodium leak characterization program has been con- 
ducted to evaluate the corrosive effect of leaking sodium on 
LMFBR primary piping. Three tests, 300-500 hours each, were 
performed in a controlled environment simulating primary guard 
piping annular conditions. Each test was performed on a pre- 
cracked section of 12-inch Schedule 40S Type 304 stainless steel 
pipe containing sodium at 200 psig. The three test matrices con- 
sisted of varying pipe temperature (800°-1050°F) and environment 
moisture level (100-1000 vvppM H,O). Test results are presented. 


19164 (ANL-Trans— 1052) Ultrasonic visualization in sodium 
system (VISUS) and acoustic detection in the fast reactor Phenix. 
Lions, N.; Baron, J.; Buis, H.; Berger, R.; Bret, A. 1973. Transla- 
tion of French report. (CONF-730983—36). 19p. Dep. NTIS 
$3.50. 

From Congress of the Society of Electrical, Electronic and 
Radio Engineers meeting; Vittel, France (11 Sep 1973). 

Two acoustic instruments, developed at the fast neutron de- 
partment of the CEN/CADARACHE are presented. They are in 
use as part of the instrumentation of the Phenix reactor. The first 
one is of the active type, the second of the passive type. The active 
instrument operates like a sonar and visualizes objects which are in 
the reactor vessel, in particular the fuel-assembly beads during 
handling operations. The passive instrument, the acoustic detector, 
supervises the reactor core by analyzing the acoustic noise 
produced in the reactor core. The electro-acoustic converters are, 
in both cases, situated outside the reactor. The acoustic vibrations 
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are conducted by means of wave guides. Both instruments are 
designed to operate in a hostile medium, high liquid metal, high 
neutron flux and strong gamma field. 


19165 (ANL-Trans—1044) Design of the shielding on the 
Phenix reactor. Culambourg, J.; Devillers, C.; Le Dieu de Ville, A.; 
Nimal, J.C. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France); CEA Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France)). Jun 1975. Translation of CEA- 
CONF—2216. (CONF-721018—29). 13p. Dep. NTIS $3.50. 

From 4. international conference on reactor shielding; Paris, 
France (9 Oct 1972). 

The shielding studies of Phenix reactor from the preliminary 
ones to the final design are presented. 


19166 Reactor vessel head support arrangement. Dupen, 
C.F.G. (to Combustion Engineering, Inc.). US Patent 3,926,722. 
16 Dec 1975. Filed date 29 Jun 1973. 8p. 

A support and sealing arrangement is described for the ves- 
sel head of a nuclear reactor. The arrangement comprises a first 
support ring supported in the vessel cavity in which the reactor 
vessel is disposed, a plurality of flexible struts spaced about the cir- 
cumference of the reactor vessel each of which has one end con- 
nected to the first support ring, and a second support ring which is 
supported by the other ends of the flexible struts to support the 
vessel head. The first and second support rings are each concentri- 
cally arranged with respect to the reactor vessel. Also, sealing 
means are provided for preventing fluid communication between 
the interior of the reactor vessel and the vessel cavity, and 
between the vessel cavity and the outside atmosphere. 


19167 Equipment cell liners for liquid-metal-cooled fast 
breeder reactors. Chapman, R.H. (Oak Ridge National Lab., TN). 
Nucl. Saf.; 17: No. 2, 208-215( 1976). 

Concepts and practices used in the design of equipment cell 
liners for liquid-metal-cooled fast breeder reactor (LMFBR) 
systems were surveyed to ascertain the manner by which the func- 
tional requirements were satisfied, the severity of sodium spills the 
liners were designed to accommodate, and the problems encoun- 
tered in design and construction. The survey was limited to ‘’loop- 
type’’ LMFBRs, with primary interest on recently constructed 
plants. Steel-lined concrete structures are discussed; cell-liner 
designs used in several LMFBR plants are described with particu- 
lar emphasis on the Southwest Experimental Fast Oxide Reactor 
(SEFOR), which uses a fixed liner, and the Fast Flux Test Facility 
(FFTF), which uses a free-floating liner; and research and develop- 
ment work believed necessary to permit a rational and thorough 
assessment of cell-liner design concept is identified. 


19168 Sodium-NaK Engineering Handbook. Volume II. Sodium 
flow, heat transfer, intermediate heat exchangers, and steam genera- 
tors. Foust, O.J. (ed.). New York; Gordon and Breach, Science 
Publishers, Inc. (1976). 390p. (TID—26008/2). 

The second volume of a five-volume series is presented. The 
contents are arranged under the following chapter headings: (1) 
Fluid Mechanics of Liquid Metals, (2) Liquid-Metal Heat Transfer, 
(3) Intermediate Heat Exchangers, and (4) Steam Generators. 
(DG) 


19169 Pressure suppression system for a nuclear reactor. Bit- 
termann, D.; Goetzmann, C.; Hassmann, K.; Preuss, H.J.; Schatz, 
M.; Rau, P. (to Siemens Aktiengesellschaft). US Patent 3,930,939. 
6 Jan 1976. Priority date 14 Jul 1972, German, Federal Republic 
of (F.R. Germany). 6p. 

A gas-coolant nuclear breeder reactor is described which in- 
cludes a core enclosed by a pressure vessel having a bottom 
beneath the core potentially capable of burning through if the core 
melts due to excessive operating temperatures. A basin is posi- 
tioned beneath the core, either outside or inside of the pressure 
vessel, to intercept the melted core. The heat of the melted core 
must be dissipated rapidly because the reactor is enclosed by a 
steel containment vessel which might be unable to resist the inter- 
nal pressure that would otherwise result from the heat. Therefore, 
means are provided for conducting a fluid coolant cooling the 
metal core, in the basin, from the latter to an extended area of the 
inside of the steel containment vessel which, being of relatively 
high heat conductivity, conducts the heat from the coolant to the 
atmosphere outside of the containment vessel. Cooling water may 
be sprayed on the outside of this containment vessel to assist in the 
dissipation of the heat. Arrangements are provided for increasing 
the efficiency of the heat transfer from the melted core to the fluid 
coolant. 


19170 Nuclear reactor. Aubert, M.; Gollion, H.J.; Verriere, P. 
(to Commissariat a l’Energie Atomique). US Patent 3,392,214. 13 
Jan 1976. Priority date 8 Aug 1972, France. 6p. 
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Described is a nuclear reactor, especially a sodium-cooled 
fast reactor, in which the coolant is confined at least partially 
within a vertical primary tank containing the reactor core and sur- 
rounded by a main tank containing vertical heat exchangers and 
pumps for heat removal and continuous circulation of coolant 
from one tank to the other. Each heat exchanger is provided with 
inlet and outlet windows respectively at the upper and lower end 
for the admission and discharge of coolant derived from the prima- 
ry tank and is surrounded by an outer shell which penetrates 
together with the heat exchanger into the region located between 
the primary tank and the main tank. The outer shell delimits with 
the heat exchanger an annular space which is joined at the level of 
the inlet windows to one end of at least one elbowed duct, the 
other end of which extends into the coolant within the primary 
tank. The annular space is connected to a pump for producing a 
variable negative pressure within the space and thus priming the 
siphon formed by the primary tank, the elbowed duct and the an- 
nular space. 


19171 Behavior of inert gas bubbles in forced convective liquid 
metal circuits. Minkowycz, W.J.; France, D.M.; Singer, R.M. 
(Argonne National Lab., IL). J. Heat Transfer; 98: No. 1, 5- 
11(Feb 1976). 

Conservation equations are derived for the motion of a 
small inert gas bubble in a large flowing liquid-gas solution sub- 
jected to large thermal gradients. Terms which are of the second 
order of magnitude under less severe and steady-state conditions 
are retained, thus resulting in an expanded form of the Rayleigh 
equation. The bubble dynamics is a function of opposing 
mechanisms tending to increase or decrease bubble volume while 
being transported with the solution. Diffusion of inert gas between 
the bubble and the solution is one of the most important of these 
mechanisms included in the analysis. The analytical model is ap- 
plied to an argon gas bubble flowing in a weak solution of argon 
gas in liquid sodium. Calculations are performed for these fluids 
under conditions typical of normal and abnormal operation of a 
liquid metal fast breeder reactor (LMFBR) core and the resulting 
bubble radius, internal gas pressure, and mass of inert gas are 
presented in each case. An important result obtained indicates that 
inert gas bubbles reaching the core inlet of an LMFBR will always 
grow as they traverse the core under normal and extreme abnor- 
mal conditions and that the rate of growth is quite small in all 
cases. 


19172 (ANL-Trans—1040) Super Phenix breeder reactor. 
(Compagnie d'Ingenierie pour les Reacteurs au Sodium (CIRNA), 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Feb 1976. Translation of a French report. 47p. Dep. 
NTIS $4.00. 

The major components of Super Phenix are described and 
illustrated. Extensive data and specifications are provided. 


19173 Nuclear reactor having thermally compensated support 
structure for a fuel assembly. Borst, R. (to Westinghouse Electric 
Corp.). US Patent 3,936,350. 3 Feb 1976. Filed date 7 Feb 1973. 
6p. 


A thermal expansion compensation system for nuclear reac- 
tor fuel assemblies is disclosed which utilizes materials with dif- 
ferent rates of thermal expansion in appropriate components so to: 
retain alignment of the assembly; reduce or eliminate thermal bow; 
and reduce or eliminate jump movement of fuel assemblies. 


19174 Diagrid for supporting a nuclear reactor core. Leheu, J. 
(to Commissariat a I’Energie Atomique). US Patent 3,937,653. 10 
Feb 1976. Priority date 19 Apr 1972, France. 6p. 

A diagrid for supporting a reactor core having a vertical 
axis is constituted by a box structure consisting of a flat and 
horizontal upper plate and a domical lower plate. The upper plate 
has a circular flange parallel to a peripheral rim of the lower domi- 
cal plate, the rim and the flange being braced relative to each 
other. The flange of the upper plate rests on a ring-girder which 
surrounds the box structure and provides a peripheral side restraint 
whilst the flat rim of the lower domical plate rests on a flat circu- 
lar flange of a support which forms a conical downward extension 
of the domical plate and is rigidly fixed to the reactor vessel. 


19175 Reactor core clamping device. Seki, K.; Kawara, M.; 
Tachi, Y. (to Hitachi, Ltd.). US Patent 3,939,039. 17 Feb 1976. 
Priority date 12 Jul 1972, Japan. 10p. 

A nuclear reactor with a reactor core having a plurality of 
individual core elements is provided with a clamping device for at 
least some of the core elements, which clamping device includes a 
plurality of pawls pivotally mounted to the interior of each wall of 
the hexagonal outer wrapping tube for movement between a posi- 
tion within the wrapper tube and a position extending through an 
adjacent hole in the side wall of the wrapper tube, and an operat- 
ing tube axially slidably mounted within the wrapper tube for mov- 


ing the pawls between their two positions. When the pawls are ex- 
conde Cae operating tube, they will move outwardly a predeter- 
mined distance transversely of the core element to cooperatively 
engage other core elements ana clamp the assembly. A lock 
mechanism is provided to lock the operating tube and wrapper 
tube in one position of the pawls, preferably the withdrawn posi- 
tion, to assist in inserting removing the core element. 


19176 Liquid metal cooled nuclear reactors. Hind, J.R.; 
Durston, J.G. (to United Kingdom Atomic Energy Authority). US 
Patent 3,945,883. 23 Mar 1976. Priority date 24 Aug 1973, United 
Kingdom of Great Britain and Northern Ireland (UK). 4p. 

A fast reactor core is submerged in a pool of liquid metal 
coolant and there is a catchment tray for falling fuel debris 
disposed beneath the core. The catchment tray comprises a com- 
plex of open top collecting vessels arranged on lattice pitches in 
layers, the lattice pitches of the layers being off-set to provide a 
complete catchment area. 


19177 Economic perspective of the LMFBR. Levenson, M.; 
Murphy, P.M.; Zaleski, C.P.L. Nucl. News; 19: No. 5, 54-59(Apr 
1976). 

Actual construction cost data for early U. S. LWR’s and 
sodium-cooled reactor power plants, after normalization with 
respect to rating, economic conditions, and technical content, 
show the sodium-cooled systems to cost no more than 38 percent 
above LWR’s. However, more recent French experience with 
larger units has shown the cost difference to be no more than 1.5 
percent. Analytical studies have estimated less than 20 percent. 
Based ona subjective weighting of these data, we conclude that 
the most likely capital cost difference between fully developed 
commercial-sized LMFBR’s and LWR’s will be less than 20 per- 
cent. 


19178 Device traveling in nuclear reactor rotary cover for han- 
dling rod-shaped members in the reactor. Rothfuss, H. (to In- 
teratom Internationale Atomreaktorbau GmbH). US Patent 
3,948,724. 6 Apr 1976. Priority date 20 Jan 1973, German, 
Federal Republic of (F.R. Germany). 4p. 

Described is a device for handling fuel, breeder or absorber 
tods of nuclear reactors, particularly liquid-metal cooled nuclear 
reactors, with a hoisting unit situated on a slotted rotary cover and 
with a remote control grip for grasping the rods, and means for 
moving the hoisting unit along the slot. Thus, rotation of the cover 
and movement of the hoisting unit along the slot permits the grip 
to be moved into position for transfer of any desired rod-shaped 
member. The slot in the reactor rotary cover as well as the han- 
dling device are enclosed by a shielding box. 


19179 Device for facilitating the insertion and withdrawal of 
fuel assemblies from a nuclear reactor. Andrea, C.; Siegel, E.A. (to 
Combustion Engineering, Inc.). US Patent 3,948,723. 6 Apr 1976. 
Filed date 2 Jan 1974. 18p. 

A device is provided which is installed in a reactor prior to 
carrying out refueling operations and which accurately locates and 
isolates a selected core location to permit rapid withdrawal and in- 
sertion of fuel subassemblies at that location. A shielded plug 
designed to cooperate with the refueling apparatus is inserted into 
an access port in the reactor head. A structural shroud extends 
down from the plug and carries at its lower end a radially floating, 
hexagonal spreader tube with mechanisms to rotate it for angular 
alignment purposes and a linear drive for inserting it into the core. 
The upper end of the spreader tube serves as a guide for leading 
the os handling apparatus into alignment with the chosen subas- 
sembly. 


19180 Sodium-water-reaction test and evaluation for a pro- 
tected bayonet-tube steam generator. Cho, S.M.; Govignon, E.C.; 
Degutis, G.J. (Foster Wheeler Energy Corporation, Livingston, 
NJ). Nucl. Sci. Eng.; 60: No. 2, 176-186(Jun 1976). 

To improve the integrity of the liquid-metal fast breeder 
reactor steam generators, a concentric protective barrier, known as 
a protector tube, has been introduced around each bayoneted heat 
transfer tube. In the event of a water-to-sodium leak, this protector 
tube is expected to contain the sodium-water reaction effects 
resulting from medium to large leak rates and, for small leaks, to 
retard damage propagation to adjacent heat transfer tubes prior to 
leak detection, and thus allow sufficient time for an orderly shut- 
down of the steam generator. The proof-of-principle tests reported 
have demonstrated the advantages of the protector tube concept. 
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(DOCKET-50267—436) Fort St. Vrain Nuclear 

Station. Semiannual operations report No. 4, 
July—December 1976. (Public Service Co. of Colorado, Denver 
(USA)). 1976. 65p. Dep. NTIS $4.50. 


19181 
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Operations including changes in facility design, procedures, 
tests, experiments, and personnel are described. Information is 
presented concerning training, surveillance, maintenance, primary 
coolant chemistry, occupational personnel radiation exposures, 
radioactive effluents, and environmental monitoring. The reactor 
was shut down during the entire period. (FS) 


19182 (DOCKET-50293—629) Pilgrim Nuclear Power Station, 
Unit 1. Annual operating report, 1975. (Boston Edison Co., Mass. 
(USA)). 27 Feb 1976. 40p. 

Net electric power generated in 1975 was 1,074,401 
MW(e) with the generator on line 4,680.7 hrs. Information is 
presented concerning operations, maintenance, radioactive ef- 
fluents and waste shipments, hea:.h physics, shutdowns, and per- 
sonnel exposures. (FS) 


19183 (DOCKET-50298—530) Cooper Nuclear Station. An- 
nual operating report 1975. (Nebraska Public Power District, 
Columbus (USA)). 1 Mar 1976. 42p. Dep. NTIS $4.00. 

Net electrical power generated was 1,495,920 MWH(e) 
with the generator on line 1,174.8 hrs. Information is presented 
concerning operations, power generation; shutdowns; corrective 
maintenance; fuel performance; occupational radiation exposure; 
vessel transient condition events; and facility changes. (FS) 


19184 (EUR—5362) Catalogue and classification of technical 
safety rules for light-water reactors and reprocessing plants. Bloser, 
M.; Fichtner, N.; Neider, R. (Commission of the European Com- 
munities, Brussels (Belgium). Industrial, Technological and Scien- 
tific Affairs). Aug 1975. vp. NTIS (US Sales Only). 

This report on the cataloguing and classification of technical 
tules for land-based light-water reactors and reprocessing plants 
contains a list of classified rules. The reasons for the classification 
system used are given and discussed. 


19185 (FIND—50327-R1) FIND: Sequoyah Nuclear Plant, 
Units 1 and 2. Hendricks, P.L. (ed.). (Nuclear Regulatory Com- 
mission, Washington, D.C. (USA)). Apr 1976. 28p. Dep. NTIS 
$4.50. 

An index is presented for the docket report material sub- 
mitted in conjunction with the application for a nuclear power 
plant construction permit and operating license. The index cita- 
tions are to the beginnings of major headings, sections, responses, 
etc., and refer to grid coordinates on microfiche sheets prepared 
for each docket report. (DG) 


19186 (FIND—50368-S1) FIND: Arkansas Nuclear One Unit 
2. Carter, E.P. (ed.). (Nuclear Regulatory Commission, Washing- 
ton, D.C. (USA)). Apr 1976. 27p. Dep. NTIS $4.00. 

An index is presented for the docket report material sub- 
mitted in conjunction with the application for a nuclear power 
plant construction permit and operating license. The index cita- 
tions are to the beginnings of major headings, sections, responses, 
etc., and refer to grid coordinates on microfiche sheets prepared 
for each docket report. (DG) 


19187 (FIND—50369-R1) FIND: McGuire Nuclear Station, 
Units 1 and 2. (Nuclear Regulatory Commission, Washington, D.C. 
(USA)). Mar 1976. 25p. Dep. NTIS $3.50. 

An index is presented for the docket report material sub- 
mitted in conjunction with the application for a nuclear power 
plant construction permit and operating license. The index cita- 
tions are to the beginnings of major headings, sections, responses, 
etc., and refer to grid coordinates on microfiche sheets prepared 
for each docket report. 


19188 (NRCI—76/3) Nuclear Regulatory Commission is- 
suances, March 1976. (Nuclear Regulatory Commission, Washing- 
ton, D.C. (USA)). May 1976. 138p. TIC $3.25. 

Issuances received from the U.S. Nuclear Regulatory Com- 
mission, the Atomic Safety and Licensing Appeal Board, and the 
Atomic Safety and Licensing Board are presented. (DG) 


19189 (NUREG/PRDI—76/2) Power Reactor Docket Informa- 
tion. (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
Feb 1976. 42p. TIC $1.85. 

Citations and subject indexing to the documentation as- 
sociated with civilian nuclear power plants are presented. This 
material is that which is submitted to the U. S. Nuclear Regulatory 
Commission in support of applications for construction and operat- 
ing licenses. Citations are listed by Docket number in accession 
number sequence. The Table of Contents is arranged both by 
Docket number and by nuclear power plant name. 


19190 (NUREG/PRDI—76/3) Power Reactor Docket Informa- 


tion. (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
Mar 1976. 123p. 


C $1.85. 


OCTOBER 1976 


Citations and subject indexing to the documentation as- 
sociated with civilian nuclear power plants are presented. This 
material is that which is submitted to the U. S. Nuclear Regulatory 
Commission in support of applications for construction and operat- 
ing licenses. Citations are listed by Docket number in accession 
number sequence. The Table of Contents is arranged both by 
Docket number and by nuclear power plant name. 


19191 (RDT-INDEX—4-76) Index of RDT Standards. (Energy 
Research and Development Administration, Washington, D.C. 
(USA). Div. “ Reactor Development and Demonstration). Apr 
1976. 50p. RSO 


19192 (REG/G—1.112(4-76)) Calculation of releases of 
radioactive materials in gaseous and liquid effluents from light- 
water-cooled power reactors. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Standards Development). Apr 
1976. NUREG. 

The objective of the guide presented is to provide an ac- 
ceptable method of calculating realistic radioactive source terms 
for the evaluation of radioactive waste treatment systems in deter- 
mining whether the design objectives of Appendix I to 10 CFR 
Part 50 are met and in determining the impact of radioactive ef- 
fluents on the environment. The guide is intended for use with 
light-water-cooled nuclear power reactors in which zircaloy-clad 
fuels are used. 


19193 (REG/G—1.113(5-76)) Estimating aquatic dispersion of 
effluents from accidental and routine reactor releases for the pur- 
pose of implementing appendix I. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Standards Development). May 
1976. 57p. NUREG. 

The guide presented describes calculational models accepta- 
ble to the NRC staff for estimating aquatic dispersion of routine or 
accidental releases of radioactive material from a nuclear power 
station to a surface water body. The models discussed include both 
simplified models having straightforward analytical solutions and 
more complex models requiring numerical solution. In general, the 
modeling techniques discussed represent adaptations of work cur- 
rently available in the open literature. Although specific models 
are considered, they are intended to represent specific classes of 
models. Furthermore, discussions of particular techniques for 
determining model parameters are intended to provide guidance 
and to stress the desirability of determining these parameters from 
physical principles or measurements. 


19194 (SSI—1975-024) Proposed new regulations for the 
limitation of releases of radioactive substances from nuclear power 
stations with light water reactors. (Statens Straalskyddsinstitut, 
Stockholm (Sweden)). Jul 1975. 22p. NTIS (US Sales Only). 

In this publication the Swedish National Institute of Radia- 
tion Protection presents a proposed version of new regulations 
concerning the way in which the release of radioactive substances 
from nuclear power stations is to be limited. The regulations come 
into force on Ist January 1976. 


19195 (REG/G— 1.20(Rev.2)(5-76)) Comprehensive vibration 
assessment program for reactor internals during preoperational and 
initial startup testing. (Nuclear Regulatory Commission, Washing- 
ton, D.C. (USA). Office of Standards Development). May 1976. 
8p. NUREG. 

A method is presented which is acceptable to the NRC staff 
for implementing quality standards and records requirements with 
respect to the internals of light-water-cooled reactors during 
preoperational and initial startup testing. 


19196 (REG/G—1.85(Rev.6)(5-76)) Code Case acceptability, 
ASME section III materials. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Standards Development). May 
1976. 7p. NUREG. 

A listing is given of those Section 3 ASME code cases 
oriented to materials and testing that are generally acceptable to 
the NRC staff for implementation in the licensing of light-water 
cooled nuclear power plants. 


ECONOMICS 
REFER ALSO TO CITATION(S) 19494, 19495, 19496 


19197 (EUR—5336) Evaluation of electrical energy production 
patterns. Conti, F.; Graziani, G.; Zanantoni, C.; Viseur, R. 
(Commission of the European Communities, Brussels (Belgium)). 
Jun 1975. 23p. NTIS (US Sales Only). 

The main features and typical applications of the code 
TOTEM, developed by the CCR under request of DG XVII are 
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described. The code is used to evaluate the physical and economic 
consequences of electrical power station installation policies. The 
input data are: the time-dependent electrical energy demand and 
its load duration curve, the physical and economic characteristics 
of the power stations, and the splitting of the energy between the 
various types of stations, apart from the energy produced by a plu- 
tonium burner and plutonium producer, which is calculated by the 
code. The output includes; costs, fuel consumption, and separative 
work requirements. 


19198 (NSF-RA-N—74-256) Texas nuclear power policies. 
Volume I. Introduction and ind. Project II-A, final report. 
Woodson, H.H.; Vanston, J.H. Jr. (eds.). (Texas Univ., Austin 
(USA)). 31 Jan 1975. 155p. Dep. NTIS $6.75. 

For Governor's Energy Advisory Council of Texas. 

The study project described involves an effort to outline 
nuclear power costs and benefits in a manner useful to State pol- 
icymakers. Included are an introduction to the project, a summary 
of the conclusions, a description of the history and present status 
of the nuclear power industry in Texas, and a discussion of incen- 
tive mechanisms which the State might use to begin implementa- 
tion of any of five possible nuclear energy policies. 


19199 The of nuclear power in Norway's future energy 
supply. Tek. Ukebl.; 122: No. 30, 8-9(24 Jul 1975). (In Norwegi- 
an). 

Statement by Skiensfjorden division of the Norwegian En- 
gineers’ Assn. 

The Skiensfjord division of the Norwegian Engineers’ Assn. 
(NIF) has set up a nine man study group, the conclusions of whose 
work are presented. The group was unanimous in recommending 
full exploitation of hydroelectric resources, taking reasonable en- 
vironmental consideration. The majority (six) are of the opinion 
that the supplementary generating capacity should be nuclear, 
based on BWR and PWR type reactors. 


CONSTRUCTION AND OPERATION 
REFER ALSO TO CITATION(S) 22336 


19200 (BNWL— 1986, pp 72-80) Simulation bounds for 
system availability. Tietjen, G.L.; Waller, R.A. (Los Alamos Scien- 
tific Lab., NM). Mar 1976. 

From 1. ERDA statistical symposium; Los Alamos, New 
Mexico, USA (3 Nov 1975). 

In Proceedings of the first ERDA statistical symposium. 

System availability is a dominant factor in the practicality of 
nuclear power electrical generating plants. A proposed model for 
obtaining either lower bounds or interval estimates on availability 
uses observed data on ’’n’’ failure-to-repair cycles of the system to 
estimate the parameters in the time-to-failure and time-to-repair 
models. These estimates are then used in simulating failure/repair 
cycles of the system. The availability estimate is obtained for each 
of 5000 samples of '’n’’ failure/repair cycles to form a distribution 
of estimates. Specific pln points of those simulated distribu- 
tions are selected as lower simulation bounds or simulation interval 
bounds for the system availability. The method is illustrated with 
operational data from two nuclear plants for which an exponential 
time-to-failure and a lognormal time-to-repair are assumed. (auth) 


FUEL CYCLE 


REFER ALSO TO CITATION(S) 18704, 18705, 18706, 18708, 
18711, 18750, 18757, 19454 


19201 (IAEA—175, pp 357-366) Review on plutonium 
recycling experiments and program in Japan. Amanuma, Tsuyoshi; 
Akutsu, Hideo; Koizumi, Masumichi. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

The paper reviews plutonium recycling in Japan with 
emphasis on experimental results in fuel fabrication and per- 
formance, as well as reactor physics. 


19202 (IAEA—175, pp 95-100) Main achievements in Italian 
um recycle in thermal reactors. Ariemma, A. 


reactors 
1975. 
From Panel on plutonium utilization in thermal power reac- 
tors; Karisruhe, F.R. Germany (25 Nov 1974). 
In Plutonium utilization in thermal power reactors. 
oe of a panel o a by the IAEA and held in Karl- 
9 


sruhe, 25 November 1974 


In Italy the importance of plutonium recycle in thermal 
reactors has long been acknowledged both by ENEL and by 
CNEN who have complemented each other's activities in this area. 


19203 (IAEA—175, pp 23-30) Present status of the plutonium 
programme in Belgium. Bairiot, H. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

The plutonium utilization is conditional on the availability 
of industrial techniques for designing and manufacturing plutonium 
fuels. The efforts during the last three years have been focused on: 
the gradual up-rating of capacities in the field of fuel manufacture; 
the continuous improvement of design techniges by cross-checking 
with data provided by experience; the demonstration of the 
behaviour of plutonium fuels in power reactor conditions with an 
additional programme to assess their behavior at extreme condi- 
tions; the best utilization of the particular features of the plutoni- 
um fuel for improving the characteristics of the reloads by the ad- 
ditional flexibility obtained from the simultaneous presence of plu- 
tonium and uranium fuel within the reload. 


19204 (IAEA—175, pp 179-191) Plutonium availability from 
LWR in the FRG, EG and USA. Baumgaertel, G.; 
Kraemer, R.; Kroebel, R. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

Plutonium produced in spent LWR-and FBR-fuel can be 
made available for refabrication of FBR fuel elements because 
there is enough reprocessing capacity available for both types of 
fuels, ie. spent LWR and FBR fuel elements. However there is 
today no evidence for an equivalent reprocessing capacity within 
the next 10-15 years at least for a nuclear isolated FRG and cer- 
tainly for the USA. The present paper underlines this statement 
with respect to the special situation of the European Communities, 
the FRG and the USA and summarizes the most recent estimates 
on reprocessing capacities in these countries. The authors come to 
the conclusion that there is more benefit to save the reprocessed 
Pu for the demand of FBR-fuel fabrication than to recycle it in 
thermal reactors because of the lack of proper reprocessing 
capacity and because of the serious gap of Pu supply for FBR-fuel 
fabrication which will happen at the end of the next decade. 


19205 (IAEA—175, pp 367-370) Economics of plutonium 
= in light water reactors in the United States. Hanrahan, E.J. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

This paper examines the value of plutonium in terms of 
natural uranium and separative work, fuel fabrication and 
reprocessing cost, which affect the economics of plutonium recycle 
in light water reactors in the United States. It is shown that the 
recycle of Pu in LWR is the obvious economic mode of fuel 
management. The only condition not conductive to recycle is when 
uranium and separative work are relatively cheap, probably 
cheaper than today’s prices, and reprocessing is over $40 per kg of 
heavy metal. 


19206 (IAEA—175, pp 145-149) Plutonium-recycling in ther- 
mal power reactors in the Federal Republic of Germany. Status re- 
port. Randl, R.P. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

The future program which has been approved by the 
Federal Government in fall 1974 is based on the fact that plutoni- 
um recycle at least within the next decade is a necessity. It has 
been shown that it is technically and economically feasible to in- 
troduce well designed plutonium elements in water reactors. 


19207 (IAEA—175, pp 93-94) National programme of plutoni- 
um in thermal power reactors. Rastogi, B.P. 1975. 
From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 
In Plutonium utilization in thermal power reactors. 
Proceedings of a panel — by the IAEA and held in Karl- 
4. 


sruhe, 25-29 November 19 
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The strategy adopted in India is to utilize the plutonium 
produced in CANDU type reactors in the fast breeders when these 
become available. In fact, a 40 MW(t) Fast Breeder Reactor is 
under construction at the Reactor Research Centre near Madras to 
gain experience with the sodium cooled fast reactors. 


19208 (IAEA—175, pp 351-355) Electric Power Research In- 
stitute - rams on plutonium fuel utilization. Zolotar, B.A.; La- 
pides, M.E.; Gelhaus, F.E. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

The Electric Power Research Institute (EPRI) has initiated 
a plutonium recycle program with a goal of providing a technical 
base for the industry to utilize in choosing between the various 
available alternatives. Basic criteria for Pu recycle will be strongly 
related to nuclear fuel availability. The final decision on recycle in 
thermal reactors will be made by the individual user subject to 
U.S. government requirements. 


19209 (IAEA— 175, pp 83-91) Notes on the evolution of the 
price of plutonium. Bendell, F. 1975. (In French). 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

In view of the absence of a civilian market for plutonium, it 
is difficult to establish a price for the metal. In an attempt to esti- 
mate the future price of plutonium, two approaches are presented; 
the first approach is based on a comparison of the value of its use 
with *5U in thermal and fast reactors. The value obtained, depen- 
dent on the size of the fabrication plant, ranges between 40 and 60 
FF/g for thermal reactors and a base value of 130 FF/g for fast 
reactors. The second approach is based on the simulation of a fu- 
ture plutonium market on a world wide basis or, more commonly, 
within the context of a particular country. In this latter case it is 
recognized that a plutonium market is based on its anticipated use 
in breeder reactors. This approach leads to a value of the order of 
70 to 85 FF/g. 


19210 (IAEA— 175, pp 69-76) Some economic considerations 
on plutonium recycle in LWR’s. Haubert, P.; Bairiot, H. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

During the past few years the facilities for the manufacture 
of plutonium fuels for LWR’s have been scaled up from laborato- 
ries attached to nuclear research centres to more or less indepen- 
dent plants. Simultaneously, the quantity of plutonium fuel inserted 
at one time in a reactor is being increased from a few elements to 
the amount corresponding to self-generated recycle and even 
more. Plutonium fuel is therefore now subject to the same 
economic constraints as enriched uranium fuel; it has to be 
designed and manufactured accordingly; and is subject to market 
fluctuations difficult to foresee. Actually, the main problem of plu- 
tonium recycle in LWR’s is not the competition of fast breeders 
but the fact that the large quantities which have been or are being 
produced cannot be utilized due to a lack of adequate seprocessing 
capacity. 


19211 (IAEA—175, pp 193-198) Value of plutonium. Stoll, 
W.; Randl, R.P. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium. utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

Three possibilities of plutonium value are considered: 
throwaway cost; comparison with enriched uranium in fast breeder 
reactors; and comparison with enriched uranium in light water 
reactors. It is shown that utilities can combine reprocessing with a 
re-use of plutonium in the reactor without facing any penalty. 
Some problems relating to fuel fabrication are also considered. 


PROCESS HEAT REACTORS 


19212 (COO— 2477-1) Cost comparison of very high tempera- 
ture nuclear reactors for process heat applications. Crowley, J.H.; 
Newman, J.B. (United Engineers and Constructors, Inc., Philadel- 
phia, Pa. (USA)). Mar 1975. Contract AT(11-1)-2477. 115p. Dep. 
NTIS $5.50. 


In April 1974, the United States Atomic Energy Commis- 
sion (USAEC) authorized General Atomic Company, General 
Electric Company and Westinghouse Astronuclear Laboratory to 
assess the available technology for producing process heat utilizin 
very high temperature nuclear reactors. General Electric 
Westinghouse produced concepts for the entire nuclear system, in- 
cluding the balance of plant. The General Atomic assessment in- 
cluded only the nuclear reactor portion of the nuclear plant. 
United Engineers and Constructors Inc. (UE and C) was requested 
by the USAEC in November 1974 to prepare an economic com- 

i of the three conceptual plants. The comparison is divided 
into three tasks: (1) Develop a balance of plant conceptual design 
te be combined with the General Atomic concept as a basis for 
comparison, and estimate the cost of the General Atomic/UE and 
C concept in July 1974 dollars; (2) Normalize the overall plant 
costs for the General Atomic/UE and C, General Electric and 
Westinghouse concepts, compare the costs, and identify significant 
differences between the concepts; and (3) Estimate the operation 
and maintenance costs for the General Atomic/UE and C plant 
and compare with the other concepts. The results of these task stu- 
dies are discussed. 


19213 (UEC-AEC—750311) Cost comparison of very high 
temperature nuclear reactors for process heat a tions. (United 
Engineers and Constructors, Inc., Philadelphia, Pa. (USA)). Mar 
1975. Contract AT(11-1)-2477. 109p. Dep. NTIS $5.50. 

An economic comparison is presented of three conceptual 
process heat reactor plants. Results are presented and discussed. 


NUCLEAR REACTOR TECHNOLOGY 


19214 (AAEC-LIB/Trans—566) Present status of research 
reactor engineering in Argentina. Elder, A.J. May 1975. 
(IAEA— 146). 17p. NTIS (US Sales Only). 

From Proceedings of a Latin American study group meeting 
Pe by the IAEA and IANEC; Santiago, Chile (29 Nov 

). 

An account is given of what has already been done to 
develop nuclear engineering in Argentina through the construction 
of research reactors. The research reactors currently in operation 
or under construction and the associated experimental facilities are 
described, reference being made to the purposes for which they 
are used and the problems of operation, maintenance and experi- 
ment co-ordination involved in trying to achieve optimum utiliza- 
tion. The critical assemblies RA-O and RA-2, which were built 
mainly for parameter studies in connection with the design of reac- 
tors RA-1 and RA-3 respectively, are described and an account 
given of the principal measurements performed with these critical 
assemblies. A description is given of the reactors RA-1 (150 kW) 
and RA-3 (8 MW), their experimental facilities and the organiza- 
tional aspects of their operation. Associated problems of nuclear 
fuel supply and the question of fuel reprocessing in Argentina are 
discussed. Mention is made of the zero-power reactor RA-4, which 
is being used for teaching, and of the preliminary plans for a high- 
flux thermal reactor. The 100-W thermally-driven fast reactor RA- 
5 currently in the initial stages of construction is also described. 


19215 Natural convection of a heat-generating fluid within 
closed vertical cylinders and spheres. Kee, R.J. (Sandia Labs., 
Livermore, CA); Landram, C.S.; Miles, J.C. J. Heat Transfer; 98: 
No. 1, 55-61(Feb 1976). 

Steady natural convective flow fields were numerically and 
experimentally characterized for 0.7 Prandtl number fluids having 
constant, uniformly distributed, internal heat sources. The bound- 
ing isothermal walls containing the fluid were considered to be 
either a sphere or a cylinder of finite height. An instrumented 
cylinder containing radioactive tritium gas was used to demon- 
strate experimental and analytical agreement for local tempera- 
tures over a range of Grashof numbers. For the spherical 
geometry, a generalized correlation was obtained for the surface- 
averaged Nusselt number as a function of a modified Grashof 
number. 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 21719, 21852, 22348 


19216 System and method for xenon acceleration in training 
simulator for nuclear power plant. Czerniejewski, F.R. (to 
Westinghouse Electric Corp.). US Patent 3,932,885. 13 Jan 1976. 
Filed date 23 Feb 1973. 20p. 


NUCLEAR REACTOR TECHNOLOGY 


Described is a method and system for the real-time dynamic 
simulation of a nuclear power plant that includes a control and 
monitoring console for operating the reactor and monitoring three 
dimensional physical values, such as nuclear flux, power and tem- 
perature throughout the core. A digital computer is connected to 
the console to calculate the physical values in real-time, with such 
calculations including the effect of xenon on the output and dis- 
tribution of the power in the core. The method and system also 
provides for accelerating the xenon effect to provide for accurate 
simulation in real-time without the necessity of operating the simu- 
lator continuously through the preselected time span. 


19217 (BNWL-SA—5736) Solution weighting for the SAND-II 
Monte Carlo code. Oster, C.A.; McElroy, W.N.; Simons, R.L.; Lip- 
pincott, E.P.; Odette, G.R. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Apr 1976. Contract E(45-1)-1830. 18p. 
(CONF-760437—3). Dep. NTIS $3.50. 

From Seminar on radiation energy ra unfolding; Oak 
Ridge, Tennessee, United States of America "USA® (12 Apr 1976). 

Background information on the SAND-II algorithm is pro- 
vided during discussion of recent extensions of the SAND-II Error 
Analysis Monte Carlo code to include solution weighting based on 
input uncertainty data. This procedure permits input data having 
smaller uncertainties to have a greater influence on the solution 
spectrum than do the data having larger uncertainties. The results 
of an in-depth study to find a practical procedure are presented. 2 
figures, 1 table. 


19218 (EUR—5340) Suggestions for the tion of tem- 
perature noise measurements in a heated linear bundle in a water 
loop. Schwalm, D. (Commission of the European Communities, 
Ispra (Italy). Joint Research Centre). Sep 1975. 31p. NTIS (US 
Sales Only). 

A concept is described how to use temperature noise for the 
detection and identification of a simulated malfunction (e.g. a 
blockage) in a heated linear bundle in the preboiling state. At first 
methods are proposed how to find an optimal detector position 
down stream from the bundle exit in such a way that the detector 
"'sees'’ the total bundle cross section. In addition some methods 
are proposed for the identification of the malfunction by making 
use of random data analysis. 


19219 (HEDL-SA—969) Decay heat uncertainties. Schmit- 
troth, F.; Schenter, R.E. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). 1975. Contract AT(45-1)-2170. 14p. 
Dep. NTIS $3.50. 

Decay-heat summation techniques add up the contributions 
of all the individual decaying fission-product isotopes. This study 
examines the role of uncertainties in the basic nuclear data applied 
to summation calculations using the ENDF/B Version IV library. 
The contribution of metastable states is considered. It is concluded 
that fission-product decay heat for a 120-day exposure can be 
computed with an accuracy better than 7 percent for cooling times 
greater than 10 s and better than 4 percent above 100 s. For ther- 
mal fission of *U, overail errors are | to 2 percent smaller. 


19220 (IAEA— 175, pp 151-168) Nuclear core design and per- 
formance of KWU light water reactors with plutonium recycle. © 
Boehm, W.,; Schlosser, G.; Spierling, H. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

The changes in delayed neutron fraction, reactivity coeffi- 
cients, and control rod reactivity associated with plutonium inser- 
tion are discussed. Descriptions of fuel assembly and core design, 
plutonium recycle fuel management and experience of KWU reac- 
tors as well as the KWU development programme are given 
(author). 


19221 (IAEA— 175, pp 59-67) Experience of Belgonucleaire 
on plutonium recycle configurations in LWR's. Deramaix, P.; 
Bairiot, H.; Vandenberg, C. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

The plutonium recycle in light water reactors can be real- 
ized either by constituting assemblies in which the majority of the 
rods contain plutonium fuel or by dispersing the plutonium rods 
into most assemblies of the reload. The first concept is usually 
referred to as ‘‘all-Pu’’ assemblies and the second one as ‘’Pu- 
island’’ assemblies. In the second case indeed, it is advantageous to 
place the plutonium rods in the central part of the reload assem- 
blies. The experience gained by BELGONUCLEAIRE indicates 
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that: the island concept is best suited for the reactors with cru- 
ciform control rods (BWR’s and first generation PWR’s); the all- 
Pu concept has advantages in the frame of a RCC reactor. 


— (IAEA—175, pp 271-293) Reactor physics measure- 

ments performed in critical assembly TCA at JAERI. Matsuura, S.; 
Kobayashi, I.; Tsuruta, H.; Suzaki, T.; Ohno, A.; Murakami, K.,; 
Yumoto, R.; Matsumoto, T.; Sasajima, H. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

Plutonium in thermal power reactors. 

of a pane — by the IAEA and held in Karl- 
25- 9 1974 

Critical experiments and analyses were carried out to obtain 
information on the reactor physics properties of light water 
moderated PuO,-UO, lattices in simple configurations from 1972 
to 1974. The fuel material was 3.0 wt% PuO,-UO, pre-sintered 
pellets with the density of 6.1 g/cm*. The isotopic composition of 
the plutonium was 68, 22, 7, and 2 wt% for *Pu, *°Pu, **'Pu and 
22Pu, respectively. Five kinds of square lattices were used, and 
their ratios of atomic number densities of hydrogen to plutonium 
were 295, 402, 494, 704 and 922. The measured items were criti- 
cal dimensions, activation traverses by gold wires, power distribu- 
tions and Bsub(eff)/1. The calculated results based on the few 
group two dimensional diffusion scheme were correlated with the 
measured results. 


19223 (JEN—312) The NUDO, ROLLO, MELON codes and 
nodal correlations. Perlado, J.M.; Aragones, J.M.; Minguez, E.; 
Pena, J. (Junta de Energia Nuclear, Madrid (Spain)). 1975. 130p. 
(In Spanish). NTIS (US Sales Only). 

Nodal calculation results are compared to reference reactor 
experimental data. The NUDO code for adapting experimental 
data to nodal calculations is described, ROLLO and MELON 
codes offer improvement in the cycle life calculations of albedos, 
mixing parameters and nodal correlations. 


19224 (ORNL/TM—5414) Methods of Monte Carlo biasing 
using two-dimensional discrete ordinates adjoint flux. Tang, J.S.; 
Stevens, P.N.; Hoffman, T.J. (Oak Ridge National Lab., Tenn. 
Jun 1976. Contract W-7405-eng-26. 141p. Dep. NTIS 
6.00. 

Thesis. Submitted by J.S. Tang to Univ. of Tennessee, 
Knoxville. 

Methods of biasing three-dimensional deep penetration 
Monte Carlo calculations using importance functions obtained 
from a two-dimensional discrete ordinates adjoint calculation have 
been developed. The important distinction was made between the 
applications of the point value and the event value to alter the ran- 
dom walk in Monte Carlo analysis of radiation transport. The bias- 
ing techniques developed are the angular probability biasing which 
alters the collision kernel using the point value as the importance 
function and the path length biasing which alters the transport ker- 
nel using the event value as the importance function. Source loca- 
tion biasings using the step importance function and the scalar ad- 
joint flux obtained from the two-dimensional discrete ordinates ad- 
joint calculation were also investigated. The effects of the biasing 
techniques to Monte Carlo calculations have been investigated for 
neutron transport through a thick concrete shield with a penetrat- 
ing duct. Source location biasing, angular probability biasing, and 
path length biasing were employed individually and in various 
combinations. Results of the biased Monte Carlo calculations were 
compared with the standard Monte Carlo and discrete ordinates 
calculations. 


19225 (ORNL-tr—4158) Description of DANCOFF JR. pro- 
gram. Gellings, H.; Sauer, A. (Allgemeine Elektricitaets- 
Gesellschaft AEG Telefunken, Frankfurt am Main (F.R. Ger- 
many)). Oct 1963. Translation by E.G. Silver from KEA—114. 
45p. Dep. NTIS $4.00. 

The computer program DANCOFF JR. serves to determine 
the chord length distribution functions of zeroth and first order in 
moderator volumes, as well as several of their moments, including 
the blackness in regular as well as irregular lattices made of cylin- 
drical fuel elements with claddings made of a material with vanish- 
ing cross sections. The following types of lattices are provided for: 
(1) square and hexagonal lattices of infinite extent; (2) infinite 
square lattices with a straight or cruciform slot; and (3) binary, 
threefold, seven-fold, and nineteen-fold bundles in hexagonal 
array. 


19226 Optimal control of a class of distributed systems. 
Leibowitz, M.A.; Surendran, K. (State Univ. of New York, Stony 
Brook, NY). Int. J. Syst. Sci.; 3: No. 6, 69(1975). 

A procedure consisting of two iterative schemes is 
developed for the optimal control of quasi-state distributed 
systems. The procedure, which is based on singular perturbation 
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techniques and calculus of variations, is illustrated for a diffusive 
system. (auth) 


19227 Quasistatic control of xenon spatial oscillations. 
Surendran, K. (State Univ. of New York, Stony Brook, NY). Int. 
J. Syst. Sci.; 3: No. 6, 269-279( 1975). 

Control of quasistatic distributed parameter (d.p.) systems is 
considered. Singular perturbation techniques and calculus of varia- 
tions are the main tools employed to achieve a control procedure 
consisting of two iterative schemes. The procedure is applied to 
control the xenon oscillations found in large thermal nuclear reac- 
tors. The linearized kinetic equations which depict the xenon 
phenomenon along with temperature effects are first identified to 
be a quasistatic diffusive system and then suitable manipulations 
are made on them to make direct use of the two iterative schemes 
for obtaining the control. (auth) 


19228 Numerical fluid-hammer analysis by the method of 
characteristics in complex networks. Shin, Y.W.; Chen, W.L. 


piping 
(Argonne National Lab., Ill. (USA)). Nucl. Eng. Des.; 33: No. 3, 
357-369(Sep 1975). 

The method of characteristics as used to calculate fluid- 
hammer problems in complex piping networks is described. The 
formulation is based on the one-dimensional Navier-Stokes equa- 
tion that contains the viscous term expressed as wall friction. A 
stepwise solution procedure is constructed from compatibility rela- 
tions along characteristics and appropriate boundary conditions 
describing various types of pipe joints. The close agreement 
between the numerical result and the acoustic solution validates 
the boundary conditions for sudden area change based on steady- 
state flow conditions. A non-reflecting far-end boundary condition 
is devised that enables certain portions of a complex system to be 
analyzed. A dummy-junction boundary condition proved useful in 
treating systems containing long pipe sections in comparison to 
other pipes of the system. The numerical results obtained for the 
sodium-loop piping arrangement of the Experimental Breeder 
Reactor II with the sodium-water reaction as the pressure 
disturbances are presented and discussed. 


19229 General method for 
sections for heterogeneous media. Kirby, K.D.; Karam, R.A. 
(Georgia Inst. of Tech., Atlanta). Nucl. Sci. Eng.; 59: No. 3, 215- 
230(Mar 1976). 

Effective resonance cross sections used in the analysis of 
heterogeneous reactors have generally been obtained through the 
use of equivalence theory and/or integral transport theory. One 
fundamentally restrictive assumption common to equivalence 
theory and most integral transport methods is the flat-source ap- 
proximation. The assessment of this approximation was recently 
completed and comprised the following: (1) comparison of the 
broad-group cross sections of **U in the resolved resonance region 
using (a) the flat-source approximation, (b) the exact source dis- 
tribution, and (c) the rational approximation with a Levine-type 
factor; (2) comparisons for a typical zero power reactor (ZPR) as- 
sembly, a liquid-metal fast breeder reactor commercial power sta- 
tion, and a light-water power reactor. The main conclusion was 
that even though there were significant differences between the ex- 
actly calculated escape probabilities and those calculated with the 
flat-source approximation, additional differences between the 
general energy-dependent reciprocity and the energy-independent 
(but often erroneously applied as energy-dependent) reciprocity 
relation almost completely compensated for the error in the flat- 
source escape probabilities. Due to this unusual and somewhat 
unexpected compensating effect, the effective capture cross sec- 
tions of **U in the resolved resonance region, generated by the 
three methods stated above, were essentially the same. 


19230 Accuracy of the quasistatic method for two-dimensional 
thermal reactor transients with feedback. Dodds, H.L. Jr. (E. I. du 
Pont de Nemours, Aiken, SC). Nucl. Sci. Eng.; 59: No. 3, 271- 
281(Mar 1976). 

The quasistatic method was compared with a direct finite 
difference method of solving two-dimensional thermal reactor 
transient problems with thermal-hydraulic feedback. Calculations 
using both methods were performed for a cylindrical (r-z), D,O- 
moderated and -cooled ur tor. This study shows 
that the quasistatic method is capable of producing highly accurate 
results, relative to the direct finite difference method, for two- 
dimensional thermal reactor transients with feedback. The quasi- 
static method also offers the flexibility of using larger time steps 
between flux shape calculations, without encountering numerical 
problems, than the direct method. The quasistatic and direct 
method codes used in this work are comparable with respect to ac- 
curacy and computing costs for the subprompt critical transients 
considered in this work except for transients with weak spatial ef- 
fects. For such transients, much larger time steps can be used in 
the quasistatic code than in the direct method code to achieve a 


effective resonance cross 


specified accuracy, which, in turn, provides a considerable savings 
in computing costs. 


19231 Multidimensional space—time nuclear-reactor kinetics 
studies. I. Theoretical. Buckner, M.R.; Stewart, J.W. (Savannah 
Tite. Lab., Aiken, SC). Nucl. Sci. Eng.; 59: No. 4, 289-297(Apr 
A direct, iterative method has been developed for the nu- 
merical solution of the transient few-group neutron diffusion and 
delayed precursor equations in three-dimensional, hex-z geometry. 
The method is shown to be numerically stable, and truncation er- 
rors are of order h?. The results of numerical experiments as well 
as comparison with space-time experimental results indicate that 
the method is accurate and that three-dimensional calculations can 
be performed at reasonable computing costs. The method is incor- 
porated as a JOSHUA module at the Savannah River Laboratory. 


19232 Multidimensional space—time nuclear-reactor kinetics 
studies. II. Experimental. Parks, P.B.; Baumann, N.P.; Currie, R.L.; 
Jewell, C.E. (Savannah River Lab., Aiken, SC). Nucl. Sci. Eng.; 
59: No. 4, 298-310(Apr 1976). 

Experimental data that test the validity of a numerical solu- 
tion of the transient few-group neutron diffusion and delayed 
precursor equations in two-dimensional hexagonal geometry are 
presented. The experiments involve free fall insertion of *°U-bear- 
ing rods into an off-center location of a large critical, heavy-water- 
moderated lattice. The resulting transient flux tilts are strongly in- 
fluenced by delayed neutron holdback. The calculated flux tilts 
agree with the measured flux tilts within the small uncertainty of 
the measurements. The data and input to the calculations are 
= in sufficient detail to allow other methods of solution to 

tested. 


19233 Thermal-reactor lattice analysis using ENDF/B-IV data 
with Monte Carlo resonance reaction rates. Rothenstein, W. 
(Brookhaven National Lab., Upton, NY). Nucl. Sci. Eng.; 59: No. 
4, 337-349(Apr 1976). 

Uranium fueled thermal-reactor lattice benchmarks, as well 
as some other experimental assemblies, were analyzed with 
ENDF/B-IV data and calculational techniques based on integral 
transport and SN methods together with Monte Carlo calculations 
in the resolved resonance region. Only a relatively small overpre- 
diction of the **U resonance events—3 to 4 percent—remains 
when the present version of the ENDF/B data is used. It accounts 
for a considerable part of the 1 percent underprediction of criti- 
cality. Uranium-235 resonance absorption was found to be in- 
fluenced noticeably by shielding due to the **U resonances. For 
both **U epithermal and ***U fast fissions, the agreement between 
calculation and experiment, although relatively good, showed 
greater fluctuations than in the case of the **U capture. Calcu- 
lated temperature variations of material buckling with temperature 
were greater than in the measurements, especially near room tem- 
perature, but the discrepancies were smaller in the critical than in 
the exponential assemblies. 


19234 Energy group structures and minimum critical mass. 
Jones, R.B.; Zweifel, P.F. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg). Nucl. Sci. Eng.; 59: No. 4, 429-436(Apr 
1976). 

The Goertzel reactor construct and the Goertzel— Wilkins 
theorem proved for this class of reactors are applied to a modera- 
tor fuel system at pressurized water reactor temperature and pres- 
sure conditions. The viability of the minimum critical mass as a 
global parameter to assess the integrity of energy group structures 
is investigated. The calculations are performed in diffusion and 
transport theory and up to eight energy groups are considered. 
Some initial guidelines based on the minimum critical mass for at- 
taining nearly equivalent accuracy by using a fewer number of 

** structured energy groups are discussed. Numerical 
results are still inconclusive but again suggest that transport 
theoretical calculations are pointless unless spectral codes that 
compute group constants include angular dependence. 


19235 Subcritical reactivity from polarity correlation. Lung, 
T.P.; Ruby, L. (Univ. of California, Berkeley). Nucl. Sci. Eng.; 59: 
No. 4, 436-440(Apr 1976). 

A generalization of Pacilio’s method has been developed for 
utilizing two detectors to investigate reactor noise. The method 
requires only the measurement of the polarity of the detector out- 
put-current as compared with its average value, and therefore is of 
use in reactor systems with appreciable subcritical power. The 
modification extends the theory to the case in which the covari- 
ance can exceed unity. A unique bivariate negative binomial dis- 
tribution is proposed for describing the correlated detectors, and a 
formula for the covariance-to-mean ratio is developed in terms of 
the polarity correlations between the detectors. From the ratio, the 
subcritical reactivity of the system can be determined. 
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19236 Alternative materials for microfission target pellets. 
Renken, J.H. (Sandia Labs., Albuquerque, NM). Nucl. Sci. Eng.; 
59: No. 4, 442-444( Apr 1976). 

The amounts of input energy required to trigger a microfis- 
sion explosion in pellets made of hydrides and deuterides of both 
°Pu and *°U have been estimated. The results indicate that these 
alternative fuels require significantly more trigger energy than pure 


19237 Prediction of statistical error in Monte Carlo transport 
calculations. Amster, H.J. (Argonne National Lab., IL); Djomehri, 
M.J. Nucl. Sci. Eng.; 60: No. 2, 131-142(Jun 1976). 

Successive solutions to two coupled integral equations pro- 
vide the expected statistical error of any Monte Carlo calculation 
in which the external source is specified and the score resulting 
from each collision has a known probability distribution. Each 
equation can be transformed into a differential-integro form that is 
adjoint to the transport equation. This result agrees with the 
stochastic theory of Bell for those special situations described by 
both theories. The coupled integral equations in the Monte Carlo 
theory of Coveyou et al. have other adjoint properties because 
they describe physically different quantities. In the presented 
theory, the first equation (for the expected value), but not the 
second (for the expected squared value), can readily be un- 
derstood in terms of Selengut’s general interpretation of adjoint 
solutions. The principal aim of this work is to provide a method 
for determining in advance whether or not development of a con- 
templated Monte Carlo program would be worthwhile. Any of the 
approximations commonly applied to the transport equation can be 
used. Some examples are worked out by diffusion theory, in- 
terpreted, and tested for accuracy. 
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REFER ALSO TO CITATION(S) 18712, 19370, 19892, 19933, 
19934, 19945, 19993, 20002, 20329 


19238 (ANL— 76-23) Study on flow instabilities in two-phase 
mixtures. Ishii, M. (Argonne National Lab., Ill. (USA)). Mar 1976. 
Contract W-31-109-eng-38. 53p. Dep. NTIS $4.50. 

Various mechanisms that can induce flow instabilities in 
two-phase flow systems are reviewed and their relative importance 
discussed. In view of their practical importance, the density-wave 
instabilities have been analyzed in detail based on the one-dimen- 
sional two-phase flow formulation. The dynamic response of the 
system to the inlet flow perturbations has been derived from the 
model; thus the characteristic equation that predicts the onset of 
instabilities has been obtained. The effects of various system 
parameters, such as the heat flux, subcooling, pressure, inlet 
velocity, inlet orificing, and exit orificing on the stability boundary 
have been analyzed. In addition to numerical solutions, some sim- 
ple stability criteria under particular conditions have been ob- 
tained. Both results have been compared with various experimental 
data, and a satisfactory agreement has been demonstrated. 


19239 (HEDL-SA—1037) Radiation damage simulation ex- 
periments with the HVEM. Laidler, J.J.; Garner, F.A.; Thomas, 
L.E. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Oct 1975. Contract E(45-1)-2170. 18p. (CONF- 
751123—3). Dep. NTIS $3.50. 

From ASM-TMS;AIME materials science symposium; Cin- 
cinnati, Ohio, USA (13 Nov 1975). 

The simulation of neutron irradiation damage with charged 
particle irradiation techniques involves many parameters which are 
atypical of the reactor environment. The paper presented ad- 
dresses those factors found to be important in | MeV electron ir- 
radiations, which affect either the conduct or interpretation of 
such experiments and the subsequent correlation to reactor condi- 
tions. Some observations of recent HVEM studies are presented 
which provide guidance for theoretical modeling studies and 
development of predictive design correlations for neutron-induced 
swelling of stainless steels. 


19240 (NSF/RA/N—73-138) Spherical and cylindrical hulls of 
reinforced concrete. Osgood, E.C. (Massachusetts Univ., Amherst 
(USA)). Aug 1973. 21p. (NSF/RANN/SE/GI—34979/TR/73/14). 
The feasibility and practicality of using reinforced concrete 
are investigated for the construction of spherical and cylindrical 
hulls to enclose submerged atomic power plants. The stresses of a 
spherical shell, which is submerged in water and loaded for neutral 
buoyancy, are analyzed. Membrane stress theory is applied to 
determine the stresses for the three types of loads (water pressure, 
weight of shell, and internal or imposed load) and type of shell as- 
sumed. Mathematical expressions are derived for the membrane 
stresses for both the upper and lower hemispheres of the sphere. 
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stress method, the safe strength of rein- 
fe concrete is calculated to be 1103 k/ft. Because the safe 
strength is greater than the maximum stress, it is much more than 
adequate everywhere. One approach to construction, which in- 
volves fabricati cage made up of trusses formed by the rein- 
forcing steel, is i ifustrated. (auth) 


19241 (STU—73-3645) Development of an electronic system 
for measuring lew and intermediate range neutron flux in the core 
of a power reactor. Bjoerkman, J.; Johansson, O. (Aktiebolaget 
Atomenergi, Studsvik (Sweden)). 4 Mar 1975. 22p. (In Swedish). 
NTIS (US Sales Only). 

The detailed development of the electronic equipment of 
the system and of its assembly to form a working system are 
described. Results of experiments with the R2-0 reactor (Studsvik) 
are given. Full-scale trials are to be carried out. The detector is a 
small fission chamber. A pulse technique is used for source-range 
neutron flux, a statistical (variance) technique for the intermediate 
range flux. The detector signals (10uV) are amplified. Problems 
are encountered with the high noise level, electrode spacing, gas 
pressure and geometrical shape of the detector. The equipment 
comprises detector, pre-amplifier high-voltaage unit, pulse am- 
plifiers, rate-meter, and variance channel. 


19242 (TID—3360) Cooling towers. A bibliography. Galde, 
D.O.; Raleigh, H.D. (comps.). (Energy Research and Development 
Administration, Oak Ridge, Tenn. (USA). Technical Information 
Center). May 1976. 90p. Dep. NTIS $5.00. 

Included are 905 citations to references on cooling towers 
for fossil-fuel or nuclear power plants. A few citations are included 
on other types of condenser cooling systems, e.g., cooling ponds 
and canals. Corporate Author, Personal Author, Report 
Number/Availability, and Subject Indexes are provided. 


19243 (ORNL-tr—4140) Effect of austenitic cladding on sound 
propagation. (Bundesanstalt fuer Materialpruefung, Berlin (F.R. 
Germany)). [nd]. Translated by M. Gerrard from German. 2p. 
Dep. NTIS $3.50. 

The effect of internal cladding on the tandem ultrasonic 
testing of welds in LWR pressure vessels is discussed. 


19244 Remote handling related to power reactors: panel discus- 
sion. Conf. Remote Syst. Technol., Proc.; 22: 73-78(1974). 

From 22. conference on remote systems technology; 
Washington, DC, USA (Oct 1974). 

The remote handling and maintenance facilities and 
problems are briefly reviewed for the Indian Point plant, high-tem- 
perature gas-cooled reactors, Experimental Breeder Reactor-II, and 
the Fast Flux Test Facility. (HDR) 


19245 Steam Beckmann, G.; Gilli, P.V.; Fritz, K.; 
Lippitsch, J. (to Waagner-Biro Aktiengesellschaft). US Patent 
3,923,008. 2 Dec 1975. Priority date 16 Nov 1972, Austria. 14p. 

A steam generator is disclosed which is particularly adapted 
to be used in nuclear power plants. A casing is provided with an 
inlet and outlet to receive and discharge a primary heating fluid 
from which heat is to be extracted. A pair of tube plates extend 
across the interior of the casing at the region of the inlet and out- 
let thereof, and a plurality of tubes extend along the interior of the 
casing and are connected in parallel between the tube plates with 
all of the tubes having open ends communicating with the inlet and 
outlet of the casing so that the primary heating fluid will flow 
through the interior of the tubes while a fluid in the casing at the 
exterior of the tubes will extract heat from the primary fluid. The 
casing has between the tubes at the region of the inlet a superheat- 
ing chamber and at the region of the outlet a preheating chamber 
and between the latter chambers an evaporating chamber, the cas- 
ing receiving water through an inlet at the preheating chamber and 
discharging superheated steam through an outlet at the superheat- 
ing chamber. A separator communicates with the evaporating 
chamber to receive a mixture of steam and water therefrom for 
separating the steam from the water and for delivering the 
separated steam to the superheating chamber. 


19246 Radioactive gas standby treatment apparatus with high 
charcoal filter. Hickey, T.N.; Spulgis, IS. 

th i! 4 -). US Patent 3,925,046. 9 Dec 1975. Filed date 21 
Described is a standby gas treatment system for removal of 
radioactive release from a nuclear containment structure not only 
during normal purge operations but also in the event of a design 
basis accident. Ventiduct trains arranged in parallel so that one is 
redundant are each operative to extract dust in excess of 0.3 
microns and adsorb radioactive iodine and compounds thereof at 
99.9 percent plus efficiency. A rechargeable gasketless charcoal 
filter in each train can be filled or emptied without removing the 
filter enclosures per se. Laminar flow filter beds entirely encapsu- 
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late the gas stream to provide low gas velocity and even distribu- 
tion across the charcoal cage without channeling, thereby securing 
long residence time. 


19247 Nuclear Schabert, H.P. (to Siemens Ak- 
tiengesellschaft). US Patent 3,930,371. 6 Jan 1976. Priority date 
11 Sep 1972, German, Federal Republic of (F.R. Germany). 8p. 

A nuclear power plant is described which includes a steam 
generator supplied via an input inlet with feedwater heated by 
reactor coolant to generate steam, the steam being conducted to a 
steam engine having a high pressure stage to which the steam is 
supplied, and which exhausts the steam through a reheater to a 
low pressure stage. The reheater is a heat exchanger requiring a 
supply of hot fluid. To avoid the extra load that would be placed 
on the steam generator by using a portion of its steam output as 
such heating fluid, a portion of the water in the steam generator is 
removed and passed through the reheater, this water having 
received at least adequate heating in the steam generator to make 
the reheater effective, but not at the time of its removal being in a 
boiling condition. 


19248 Apparatus and method for depressurizing, degassing, 
and affording decay of the radioactivity of weakly radioactive con- 
densates in nuclear power plants. Gross, R.; Plotz, J. (to Kraft- 
werke Union Aktiengesellschaft). US Patent 3,932,212. 13 Jan 
1976. Filed date 11 Mar 1974. 8p. 

Described is an apparatus for depressurizing, degassing and 
affording decay of weakly radioactive condensates in nuclear 
power plants having a turbine and a main condenser turbine 
wherein exhaust steam of the turbine is condensed and forms a 
main condensate, and includes a collecting tank for the condensate 
situated below the condenser. A plurality of horizontal degassing 
channels, each having a lateral overflow, are disposed in the upper 
part of the condensate collecting tank and are filled with the main 
condensate up to the level of the overflow. At least one feedwater 
preheater which is heated by bleeder steam from the turbine pro- 
vides a secondary condensate. Below the overflow height of the 
degassing channels extend horizontal feed pipes for the secondary 
condensate. The feed pipes are connected to the output of pres- 
sure relieving expanding devices and are provided on their under- 
side with discharge openings for the bubbling of the secondary 
condensate into the main condensate to thereby degass the main 
condensate. The condensate collecting tank has mutually offset 
partitions therein providing an adequately long path for the decay 
of the main and secondary condensates. The condensate which is 
discharged from the condensate collecting tank is returned into the 
cycle as feedwater. Also disclosed is a method of operating the 
foregoing apparatus. 


19249 Method and device for the passive protection of a 
nuclear reactor. Cachera, P.C. (to Electricite de France). US 
Patent 3,932,217. 13 Jan 1976. Priority date 20 Dec 1972, France. 
8p. 

Conventional fuel elements within the core of a nuclear 
reactor and especially a fast reactor are at least partly replaced by 
"safety elements’’ each formed by a stack of fissile fuel pellets en- 
closed in a can. Each pellet is provided with a central orifice so as 
to form an axial flow duct of sufficiently large cross-sectional area 
to ensure that the portion of fuel which is liable to melt as a result 
of a neutron-flux excursion flows under gravity to the bottom of 
the fuel element and has the effect of reducing the reactivity 
without damaging the fuel can. 


19250 Fuel transfer system for a nuclear reactor. Katz, L.R.; 
Marshall, J.R.; Desmarchais, W. (to Westinghouse Electric Corp.). 
US Patent Application B 373,344. 3 Feb 1976. Filed date 25 Jun 
1973. 10p. 

A fuel transfer system is described for moving nuclear reac- 
tor fuel assemblies from a new fuel storage pit to a containment 
area containing the nuclear reactor, and for transferring spent fuel 
assemblies under water from the reactor to a spent fuel storage 
area. The system includes an underwater track which extends 
through a wall dividing tne fuel building from the reactor contain- 
ment and a car on the track serves as the vehicle for moving fuel 
assemblies between these two areas. The car is driven by a motor 
and linkage extending from an operating deck to a chain belt drive 
on the car. A housing pivotally mounted as its center on the car is 
hydraulically actuated to vertically receive a fuel assembly which 
then is rotated to a horizontal position to permit movement 
through the wall between the containment and fuel building areas. 
Return to the vertical position provides for fuel assembly removal 
and the reverse process is repeated when transferring an assembly 
in the opposite direction. Limit switches used in controlling opera- 
tion of the system are designed to be replaced from the operating 
deck when necessary by tools designed for this purpose. 
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9251 Pipe restraints for nuclear power plants. Keever, R.E.; 
roman, R.; Shevekov, S. US Patent Application B 398,488. 24 
Feb 1976. Filed date 18 Sep 1973. 4p. 

A pipe restraint is described for nuclear power plants in 
which a support member is anchored on supporting surface. 
Formed in the support member is a semicylindrical wall. Seated on 
the semicylindrical wall is a ring-shaped pipe restrainer that has an 
inner cylindrical wall. The inner cylindrical wall of the pipe 
restrainer encircles the pressurized pipe. In a modification of the 
pipe restraint, an arched-shaped pipe restrainer is disposed to over- 
lie a pressurized pipe. The ends of the arch-shaped pipe restrainer 
are fixed to support members, which are anchored in concrete or 
to a supporting surface. A strap depends from the arch-shaped 
pipe restrainer. The pressurized pipe is supported by the depending 
strap. 


19252 Gripping apparatus of a lifting device, especially in a 
core reactor for setting down and lifting fuel elements and fuel rods. 
Dose, G. (to Fried, Krupp Gesellschaft mit beschrankter Haftung). 
US Patent 3,945,514. 23 Mar 1976. Priority date 19 Feb 1974, 
German, Federal Republic of (F.R. Germany). 12p. 

A gripping and lifting device is described for use with fuel 
elements and control rod means in a nuclear core reactor in which 
a carriage having a winch thereon supports a mast beneath the car- 
riage in which is slidable a tubular body within which, in turn, is 
slidable a housing. Cables lead from the winch to the first body for 
vertical movement thereof while the housing has limited axial 
movement in the aforementioned body. On the lower end of the 
housing are two gripper devices, one for engagement with the con- 
trol rods and the other for engagement with the fuel element. 
Separate actuators are provided for the two grippers, and sensing 
devices are included in the structure for sensing the positions of 
the grippers. A feature of the arrangement is that when the body is 
elevated and the housing moves downwardly therein to a stopped 
position, the gripper for the fuel element is locked in its respective 


position. 
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19253 (HEDL-SA—970-S) Cesium migration in mixed-oxide 
fuel pins. Karnesky, R.A.; Leggett, R.D.; Chastain, S.A. Weber, 
J.W. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 7 Jul 1975. Contract AT(45-1)-1975. 2ip. (CONF- 
751101—82). Dep. NTIS $3.50. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; San Francisco, California, USA (16 
Nov 1975). ‘ 

Observations are summarized of cesium migration in mixed- 
oxide fuel pins irradiated in EBR-2 at peak powers of 12 kW/ft, 
and with burnups of from 20 to 80 MWd/kg. 


19254 (IAEA—175, pp 41-58) Irradiation behaviour of LWR 
plutonium fuel rods. Bairiot, H.; Gaube, M.; Outryve d’Ydewalle, 
B. van. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

As the plutonium content in mixed oxide fuels for thermal 
reactors is relatively small, only limited changes are expected in 
their behaviour as compared to uranium fuels. This assumption is 
being confirmed by experiments initiated by BELGONUCLEAIRE 
ten years ago on mixed oxide fuels, first with stainless steel 
cladding and later with Zircaloy cladding. The confidence is con- 
tinuously being built up through the good behaviour of more than 
990 rods irradiated in various power reactors (BR 3, 
DODEWAARD, GARIGLIANO). About 40 irradiation experi- 
ments in the BR 2 reactor were launched. 


19255 (IAEA—175, pp 77-82) Recycling of plutonium in ther- 
mal reactors in France. Guillet, H. 1975. (In French). 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel —— by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

After brief mention of the recommendations of the previous 
panel, French activities with regard to recycling of plutonium from 
thermal reactors are summarized. They include three instances of 
fabrication of mixed oxide elements of UO,-PuO,; the methods of 
fabrication allow for capacities of 2.5 and 10 tonnes per year. The 
availability of plutonium, the cost of plutonium fuel fabrication 
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relative to uranium fuel fabrication and, more generally, the price 
of plutonium, are discussed. A present day view of the future of 
recycling of plutonium from thermal reactors is presented. 


19256 (IAEA—175, pp 121-129) Status of plutonium fuel 
utilization in the United States. Hanrahan, E.J. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

In this status report three main topics concerning plutonium 
fuel utilization are considered: first, a brief review of the develop- 
ment and demonstration programs which provided the basis for 
making the technical validation; second, social and environmental 
concerns and problems to be answered in weighing the risk-cost- 
benefits of the decision to permit plutonium recycle; and third, a 
report on the status of statutory and regulatory steps which are 
being taken. 


19257 (IAEA— 175, pp 169-178) Experience in fabrication of 
LWR recycle fuel. Lins, W.; Schneider, V.W. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

Since 1968 ALKEM has fabricated more than 10 tons of 
plutonium containing fuel for LWR. It is nearly exclusively pel- 
letized fuel based on the established production process for UO, — 
fuel as applied by NUKEM/RBU. Plutonium is introduced by 
mechanical blending of 1-5% PuO, and 95-99% UO, powder. The 
fabrication process has been developed from lab scale to an auto- 
mated production line, which is now in operation for LWR mixed 
oxide fuel. This paper describes the experience gained with the 
adaptation of the known UO,-fuel technique to mixed oxide fuel 
and with the transition from lab scale to automated fabrication 
(author). 


19258 (IAEA—175, pp 345-349) Preliminary steps towards 
the recycling of plutonium in Sweden. Oesterlundh, C.G. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium § utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

The paper describes the programme of nuclear power 
growth and plutonium production in Sweden up to 1990. Justifica- 
tion is given for commercial plutonium recycling in thermal power 
reactors starting in 1980. Review of the experimental programme 
is presented. 


19259 (IAEA— 175, pp 221-239) Non-destructive gamma-ray 
spectrometry on irradiated mixed oxide fuel rods. Tsuruta, H.; Mat- 
suura, S.; Suzaki, T.; Yumoto, R. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and heid in Karl- 
sruhe, 25-29 November 1974. 

The distributions of fission products in irradiated PuO,-UO, 
fuel rods has been measured by gamma scanning with a Ge(Li) de- 
tector system. The ratio of fission products 'Cs/'"Cs was used as 
a burnup monitor, and the spatial distribution of burnup in fuel as- 
semblies were successfully measured. The ratio '*Ru/'’Cs was 
shown to be a good indicator of Pu enrichment in a PuO,-UO, 
fuel. 


19260 (IAEA— 175, pp 101-119) Contribution to evaluation of 
mixed oxide core performance from data obtained in Italian experi- 
mental programs. Ariemma, A.; Paoletti, M.; Zaffiro, B.; Lepscky, 
C.; Pistella, F.; Testa, G. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

This paper provides the results of the further investigations 
carried out so far and relates mainly to the post-irradiation ex- 
aminations (PIE) of plutonium rods removed from assemblies after 
one or two irradiation cycles and to the rod-by-rod gamma 
scanning of a fuel assembly discharged at the end of Cycle 2. A 
general outline is also given of the results of the irradiation experi- 
ments carried out in the Agesta and Kahl! reactors with CNEN- 
designed and -manufactured prototype plutonium assemblies, and 
of the feasibility assessment of using gadolinium as burnable 
poison. 


19261 Nuclear fuel element. Klepfer, H.H. (to General Electric 
Co.). US Patent 3,925,151. 9 Dec 1975. Filed date 11 Feb 1974. 


10p 

A nuclear fuel element for use in the core of a nuclear reac- 
tor is disclosed which has a metal liner disposed between the 
cladding and the nuclear fuel material and a high lubricity material 
in the form of a coating disposed between the liner and the 
cladding. The liner preferably has a thickness greater than the lon- 
gest fission product recoil distance and is composed of a low 
neutron capture cross-section material. The liner is preferably 
composed of zirconium, an alloy of zirconium, niobium or an alloy 
of niobium. The liner serves as a preferential reaction site for 
volatile impurities and fission products and protects the cladding 
from contact and reaction with such impurities and fission 
products. The high lubricity material acts as an interface between 
the liner and the cladding and reduces localized stresses on the 
cladding due to fuel expansion and cracking of the fuel. 


19262 Nuclear fuel subassembly. Cayol, A.; Chalony, A.; 
Clottes, G.; Praizey, J.P.; Skok, J.; Venobre, H. (to Commissariat a 
l’Energie Atomique). US Patent 3 :930,940. 6 Jan 1976. Priority 
date 12 Dec 1969, France. 6p. 

A nuclear fuel sub-assembly is described which comprises a 
bundle of fuel pins provided with helical spacers and located 
within a shroud for the coolant. The sub-channels at the periphery 
of the bundle are restricted in order that the rate of flow matches 
the heat transfer surfaces in all sub-channels. For this purpose the 
spacers of the outer pins project radially by an extent smaller than 
the spacers of the inner pins. In addition longitudinal ribs may be 
provided in the outer sub-channels. 


19263 Fuel element for a reactor. Meerwald, E.; Donne, M.D. 
(to Gesellschaft fuer Kernforschung m.b.H.). US Patent 3,930,941. 
6 Jan 1976. Priority date 14 Nov 1972, German, Federal Republic 
of (F.R. Germany). 4p. 

The outer surface of a cladding tube of a nuclear fuel ele- 
ment is — for the purpose of improving the heat exchange 
between the cladding tube and a surrounding coolant — provided 
with a plurality of parallel fin rows extending normal to the 
cladding tube axis. Each row is constituted by a plurality of 
spaced, individual fins; the fins of any one row are offset with 
respect to the fins of an immediately adjacent row. 


19264 Industrial ue. Jabsen, F.S. (to Babcock and Wil- 
cox Co.). US Patent 3,932,216. 13 Jan 1976. Filed date 10 Aug 
1973. 8p. 

A typical embodiment of the invention described provides 
an efficient aid in positioning fuel elements in a nuclear reactor 
core. The corner edges of the peripheral band that binds the fuel 
element grid structure together, as well as the ends of the in- 
dividual grid plates that protrude beyond the last marginal rows of 
fuel rods in each of the fuel elements are chamfered or bevelled. 
Thus, when fuel elements are being inserted, relocated or 
withdrawn from a reactor core the sloping edges of the grid struc- 
tures in adjacent elements slide past without locking together or 
otherwise undesirably engaging each other. 


19265 Plutonium fuel burnable . MacNabb, 
W.V. (to General Electric Co.). US Patent 3,933,582. 20 Jan 
1976. Filed date 10 Sep 1973. 6p. 

Described is a nuclear fuel assembly utilizing fissile fuel of 
high fission cross section, such as plutonium, in the fuel adjacent 
burnable poison to reduce local power perturbations. 


19266 Nuclear fuel rod frame with fuel rods positioned by 
moveable member. Jabsen, F.S. (to Babcock and Wilcox Co.). US 
Patent 3,933,583. 20 Jan 1976. Filed date 11 Jan 1971. 10p. 

Described is a grid structure for holding a plurality of 
nuclear fuel rods. The grid structure is of the type having wall 
means, including rigidly interconnected generally rectangular metal 
strips, forming a plurality of passageways and adapted to support 
nuclear fuel rods within some of the passageways. The improve- 
ment comprises providing elongated slots intermediate and normal 
to the longitudinal edges of each of the strips at each intersection 
of the strips whereby the slots form openings in each corner of 
each passageway. 

19267 Grid for nuclear fuel assembly. Litt, K.C. (to Nuclear 
Fuel Services, Inc.). US Patent 3,933,584. 20 Jan 1976. Filed date 
23 Apr 1973. 4p. 

A spacer grid for nuclear fuel rods is formed of generally 
identical metal straps arranged in crossed relation to define a mul- 
tiplicity of cells adapted to receive elongated fuel elements or the 
like. The side walls of each cell have openings for intercell mixing 
of coolant and tabs from edges of the openings defining helical 
coolant deflectors in the cells. Tabs from adjacent side walls are 
fixedly secured together to provide rigidifying flanges for the grid. 
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Spring fingers at the ends of the cells provide for holding fuel rods 
against fixed stops. 


19268 Nuclear fuel loading machine. Dazen, J.R.; 
Denero, J.V. (to Westinghouse Electric Corp.). US Patent 
3,940,908. 2 Mar 1976. Filed date 13 Jun 1972. 8p. 

A nuclear fuel pellet loading machine is described including 
an inclined rack mounted on a base and having parallel spaced 
grooves on its upper surface arranged to support fuel rods. A fuel 
pellet tray is adapted to be placed on a table spaced from the rack, 
the tray having columns of fuel pellets which are in alignment with 
the open ends of fuel rods located in the rack grooves. A transition 
plate is mounted between the fuel rod rack and the fuel pellet tray 
to receive and guide the pellets into the open ends of the fuel rods. 
The pellets are pushed into the fuel rods by a number of mechani- 
cal fingers mounted on a motor operated block which is moved 
along the pellet tray length by a drive screw driven by the motor. 
To facilitate movement of the pellets in the fuel rods the rack is 
mounted on a ber of d vibrators which vibrate the fuel 
rods during fuel pellet insertion. A pellet sensing device movable 
into an end of each fuel rod indicates to an operator when each 
rod has been charged with the correct number of pellets. 


19269 Means for supporting nuclear fuel. Cocker, P.; Price, 
M.A. (to British Nuclear Fuels Ltd.). US Patent 3,945,885. 23 
Mar 1976. Priority date 17 Oct 1972, United Kingdom of Great 
Britain and Northern Ireland (UK). 4p. 

A nuclear fuel assembly has a plurality of nuclear fuel pins 
which are extremely long and slender thin walled tubes containing 
heavy nuclear fuel pellets supported in exceedingly close pitch as a 
cluster. The end support for supporting these pins vertically locates 
each pin by a spigot and socket connection of special design. By 
other connection the pin is positioned and retained in the cluster 
while it can execute limited changes in length, and can when 
necessary be detached from its support by a force which may 
distort the connection but will not put the integrity of the fuel can 
as a fuel container at risk. 


CONTROL SYSTEMS 


19270 (AD-A—010871) Investigation of a suboptimal con- 
troller design for a nuclear reactor system. Matsuda, M. (Naval 
Postgraduate School, Monterey, Calif. (USA)). Mar 1975. 106p. 
NTIS $5.25. 

Thesis. 

The optimal control problem of a typical nuclear reactor 
power plant, which is described by a ninth-order nonlinear dif- 
ferential equation having time-varying parameters, is considered. 
The nonlinear model complicates the optimal controller synthesis. 
Therefore, the response of the reactor system was approximated by 
a second-order linear model. The model parameters were chosen 
to minimize the derivations between the system and model respon- 
ses using a search routine. The optimal feedback parameters com- 
puted for the second-order model were used for suboptimal con- 
trol of the system. The model parameters were updated to reflect 
the system nonlinearities as well as changes in the system parame- 
ters; the corresponding control scheme is adaptive. It is shown that 
for the operating conditions considered, the adaptive controller 
need not be on-line. (GRA) 


19271 (AD-A—012458) Control of nuclear propulsion plant 
power transients. Chatham, H.M. (Naval Postgraduate School, 
Monterey, Calif. (USA)). Jun 1975. 76p. NTIS $4.75. 
Thesis. 


The nuclear propulsion plant of the N.S. Savannah is sim- 
plified and simulated using Digital Simulation Language. The plant 
is subjected to power increase transient of sixty-five percent and a 
power decrease transient of eighty percent. Constraints are im- 
posed to limit power excursions, minimize reactor coolant hot leg 
temperature, and maximize boiler saturation temperature while 
maintaining constant average coolant temperature. Combinations 
of control rod movement and changes in reactor coolant flow rate 
are studied in order to determine the control systems that best 
satisfy the constraints and minimize the time to steady state for 
each transient. (Author) (GRA) 


19272 (ANL/EBR—082) Application of an on-line Digital com- 
puter at EBR-II. Hyndman, R.W.; Tuck, M.R.; Tucker, K.D. 
(Argonne National Lab., Idaho Falls, Idaho (USA)). Jan 1975. 
Contract W-31-109-eng-38. 30p. AT. 

The EBR-II Digital Data-acquisition System is used in sup- 
port of operation of the EBR-II reactor. It consists of an XDS 
Sigma-5 computer; an analog-to-digital converter; and peripheral 
devices for input/output data storage. Functions performed in sup- 
port of regular reactor operation include data logging, statistical 
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analysis, and display of abnormal conditions. In addition to support 
of reactor operation, the system is used for special analysis with 
experimental subassemblies, as in perturbations in reactivity and 
coastdown of coolant flow. 


19273 poe ee C-E setpoint methodology. C-E local 
power density and DNB LSSS and LCO setpoint methodology for 
analog protection systems. (Combustion Engineering, Inc., Wind- 
sor, Gum. (USA)). Apr 1976. vp. Combustion Engineering, Inc., 
Windsor, CT. 

A description is presented of the methodology presently in 
use by Combustion Engineering to calculate Limiting Safety 
System Setting (LSSS) for the Local Power Density and Thermal 
Margin Trip Systems and Limiting Conditions for Operation 
(LCO) to assure that the specified acceptable fuel design limits are 
not exceeded during the design basis anticipated operational oc- 
currences. The C-E Nuclear Steam Supply Systems for which the 
report is applicable are those incorporating the analog reactor pro- 
tection system and licensed under the requirements of 10CFRS5O, 
Appendix A. The design basis events to be accommodated by the 
subject LSSS and LCO are discussed, and the methods to 
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From American Ceramic Society; Seattle, Washington, USA 
(29 Oct 1975). ” 

The principal parameters affecting performance of boron 
carbide as a neutron absorber material are its helium retention and 
swelling during irradiation. Experiments in the EBR-II reactor at 
temperatures of 540-1 and to burnups of 80 x 10” cap- 
tures/cm* of boron carbide have been performed. Data indicate 
pellet swelling and integrity relate directly with helium retention. 


19278 (INIS-mf—2020) Cost benefit analysis of instrumenta- 
tion, supervision and control systems for nuclear power 

Hagen, P. (Institutt for Atomenergi, Halden (Norway). OECD Hal- 
den Reaktor Prosjekt; Kungliga Tekniska Hoegskolan, Stockholm 
(Sweden)). Aug 1973. 76p. NTIS (US Sales Only). 

22 references. 

A cost benefit analysis is carried out on a BWR type reactor 
power plant in which an on-line computer performs plant supervi- 
sion, reporting, logging, calibration and control functions, using 
display devices and plotters, while an off-line computer is available 
for bigger jobs such as fuel management calculations. All on-line 

tions are briefly described and specified. Three types of com- 


the required protection system response and initial required margin 
are described. The calculational techniques used to represent the 
specified acceptable fuel design limits in terms of monitored reac- 
tor parameters are provided. Using the resultant limits as a base, 
the methodology to synthesize the subject LSSS and LCO in terms 
of the parameters processed by the protection and monitoring 
systems is described. 


19274 (CNAEM-R—130) Gamma radiography of TR-1 reac- 
tor control rod. Bilge, A.N. (Cekmece Nuclear Research and 
} a Center, Istanbul (Turkey)). 1974. 4p. NTIS (US Sales 
nly) 
4 figs. 

Gamma radiography is a well known technique to examine 
different type of materials. In the course of this work TR-1 Reac- 
tor control rod is investigated by gammagraphy. The radiation 
source was 0.670 mCi Iridium-192. Gamma radiographs from two 
different views of the rod showed that the outside of the rod is 
shielded with a 1 mm. thickness of aluminium and inside of this, 
there is a 2 mm. thickness of cadmium envelope which is attached 
to the top of the rod with two screws 33 mm. apart from each 
other. The top part of the rod where the screws go in are made 
from lead. The complete technical picture of the rod is drawn. 


19275 (EGU—05120212) Reliability analysis of the automatic 
control of the A-1 power plant coolant temperature. Kuklik, B.; 
Semerad, V.; Chylek, Z. (Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia) ). [nd]. 107p. (In Czech). NTIS (US Sales Only). 

In two parts, Part 1 (Report) contains 42, Part 2 (Annex) 
contains 85 pages. 

Reliability analysis of the automatic control of the A-1 reac- 
tor coolant temperature is performed taking into account the ef- 
fect of both the dependent failures and the routine maintenance of 
control system components. In a separate supplement, reliability 
analysis is reported of coincidence systems of the A-1 power plant 
reactor. Both safe and unsafe failures are taken into consideration 
as well as the effect of maintenance of the respective branch ele- 
ments. 


19276 (HEDL-SA—790) FTR europia gamma heating. Ward, 
J.T. Jr. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 1975. Contract AT(45-1)-2170. 23p. (CONF- 
750607—56). Dep. NTIS $3.50. 

From American Nuclear Society meeting; New Orleans, 
Louisiana, USA (8 Jun 1975). 

Calculated and experimental gamma heating rates of eu- 
ropia in the Engineering Mockup Critical Assembly (EMC) were 
correlated. A calculated to experimental (C/E) ratio of 1.086 was 
established in validating the theoretical approach and computa- 
tional technique applied in the calculations. Gamma heat deposi- 
tion rates in the FTR with Eu,O; control absorbers were deter- 
mined from three-dimensional calculations. Maximum gamma 
heating was found to occur near the tip of a half-inserted row 5 
control rod assembly—12.8 watts/gm of europia. Gamma heating 
profiles were established for a single half-inserted europia absorber 
assembly. Local heat peaking was found not to alter significantly 
heating rates computed in the FTR core model, where larger mesh 
interval sizes precluded examination of spatially-limited heating 

radients. These computations provide the basis for thermal- 
Canectis analyses to ascertain temperature profiles in the FTR 
under europia control. 


19277 (HEDL-SA—955) Helium retention and its effect on 
boron carbide irradiated in a fast reactor. Basmajian, J.A.; Pitner, 
A.L. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Sep 1975. 17p. (CONF-751038—6). Dep. NTIS $3.50. 


puter system are considered, a simplex system, a dual computer 
system and a multi-processor system. These systems are analysed 
with respect to reliability, back-up instrumentation requirements 
and costs. While the multiprocessor system gave in all cases the 
lowest annual failure costs, the margin to the duplex system was so 
small that hardware, maintenance and software costs would play 
an important role in making a decision. 


19279 (ANL-Trans—1050) Operating control systems in ad- 
vanced types of nuclear power plants. Jeannot, A.; Quittet, Y.; 
Bonnemort, P. 1973. Translation of French report. (CONF- 
730983—35). 29p. Dep. NTIS $4.00. 

From Congress of the Society of Electrical, Electronic and 
Radio Engineers meeting; Vittel, France (11 Sep 1973). 

The report presented first gives a general description of 
operating control of the PHENIX reactor, covering the level of au- 
tomaticity and the methods of data perception. The authors then 
describe the control of the core, the supervision of cooling and the 
detection of cladding rupture. A summary description is given of 
the evolution of the SUPER-PHENIX reactor from its PHENIX 
predecessor. As regards high temperature reactors, the report 
discusses control rods, the regulation of the flow of coolant gas, 
the system of emergency stoppage and the general systems for 
safety and output limitation, with special attention being paid to 
particular aspects of some of the control systems. 


19280 Sensitivity, adaptivity, and optimality. Proceedings of the 
third IFAC symposium held June 18—23, 1973, Ischia, Italy. Guar- 
dabassi, G.; Locatelli, A.; Rinaldi, S. (eds.). Pittsburgh; Instrument 
Society of America (1973). 461p. (CONF-7306130—). 

From 3. IFAC symposium on sensitivity, adaptivity and op- 
timality; Ischia, Italy (18 Jun 1973). 

Information on control systems is presented concerning the 
following topics: sensitivity analysis; sensitivity methods; techniques 
of sensitivity reduction; optimization under uncertainty; adoptive 
systems; min-max strategies and differential games; and large scale 
systems. A separate abstract is included for one paper concerning 
the control of nuclear reactors. (DCC) 


19281 Analysis of adaptive control schemes for a nuclear reac- 
tor. Aldred, A.S.; Barker, A.H. pp 276-289 of In Sensitivity, adap- 
tivity, and optimality. Guardabassi, G. (ed.). Pittsburgh; Instrument 
Society of America (1973). 

From 3. IFAC symposium on sensitivity, adaptivity and op- 
timality; Ischia, Italy (18 Jun 1973). 

See CONF-7306130—. 

The object of the research was to evaluate the efficiency of 
two methods of adaptive control for a nuclear reactor, the dynam- 
ics of which depend on power level. In the first an estimate of the 
system impulse response is found by cross-correlation identifica- 
tion, using pseudo-random binary noise sequences. In the second 
scheme pseudo-random noise perturbation sequences are applied 
directly to the adjustable parameters. Multivariable cross-correla- 
tion theory enables all the small-signal impulse responses of the 
parameter figure of merit paths to be estimated. Digital and hybrid 
computer simulations are used. 


19282 Attachment and locking of finger control rods in a 
nuclear reactor of BWR type. Berglund, A.; Suvanto, A. (to Asea- 
Atom). US Patent 3,930,938. 6 Jan 1976. Priority date 11 Oct 
1971, Sweden. 4p. 

Described is a nuclear reactor of the BWR type having 
finger control rods mounted in guide tubes and having a member 
movable upwardly to push the control rods into the guide tubes, 
the control rods are connected to this member by a joint such as a 
bayonet joint releasable by turning of the control rods about their 


longitudinal axis. On the upper ends of each control rod is slidably 
mounted a sleeve which is spring-pressed downwardly. This sleeve 
is non-rotatable with respect to the control rod. The sleeve has 
either a square lower end slidable within a square tube or has pro- 
jections at its lower end in a round tube having ribs running lon- 
gitudinally thereof. The arrangement is such that when the support 
is in its uppermost position the control rods project above the fuel 
assembly and the sleeve can be raised against the spring action out 
of the upper ends of the tubes so as to permit turning of the rods 
to release them for removal. 


19283 Nuclear reactor. Aleite, W.; Klar, E.; Spillekothen, H.G. 
(to Siemens Aktiengesellschaft). US Patent 3,930,936. 6 Jan 1976. 
Priority date 8 May 1972, German, Federal Republic of (F.R. Ger- 
many). 6p. 

A nuclear reactor is described which has a reactor core and 
is provided with means for determining the flux density in this 
core, including flux detectors located in the core at fixed positions 
and flux probes which are movable in the core through a range of 
positions. Means are provided for causing the movable flux probes 
to go into operation automatically when the fixed flux detectors 
are actuated by flux densities of predetermined values. 


19284 Method of automatically monitoring the power distribu- 
tion of a nuclear reactor employing movable incore detectors. Lov- 
ing, J.J. Jr. (to Westinghouse Electric Corp.). US Patent 
3,932,211. 13 Jan 1976. Filed date 13 Jul 1973. 10p. 

Described is a method of automatically monitoring the 
power distribution of a nuclear reactor during normal power 
operation employing in-core detectors maintained within the ther- 
mal environment of the reactor at a prearranged storage location, 
normally outside the core reactivity region. The detectors are in- 
termittently inserted into the core region according to a periodic 
predetermined time program. Upon insertion, the detectors are 
moved along corresponding preselected linear paths which ter- 
minate at the detector storage locations. Detector output vs. posi- 
tion is continuously recorded during travel to provide a partial 
core flux map. Four detectors, arranged in two electronically 
redundant groups, are alternately inserted into the core at stag- 
gered intervals dictated by the time program to obtain the desired 
flux information. Reinitiation of the program is effected upon a 
given movement of the reactor control rods to remap the cor- 
responding reactivity changes and provide a complete and updated 
readout of the reactor core power distribution. 


19285 Vertical control rod for rapid and safe shut-off of 
nuclear reactors. Krueger, H. (to Interatom Internationale Atom- 
reaktorbau G.m.b.H.). US Patent 3,932,215. 13 Jan 1976. Priority 
date 28 Nov 1970, German, Federal Republic of (F.R. Germany). 


6p. 

A vertical control rod includes an absorber formed of flexi- 
ble members and suspended by a traction device below the reactor 
core during operation of the reactor and a tensional spring for 
drawing the absorber into the reactor core to shut off the reactor. 
The control rod is operable independently of gravity and avoids 
jamming of the absorber in the guide. 


19286 Limit regulation system for rized water nuclear 
reactors. Aleite, W.; Bock, H.W. (to Siemens Aktiengesellschaft). 
US Patent 3,933,580. 20 Jan 1976. Filed date 9 Apr 1973. 8p. 

Described is a limit regulation system for a pressurized 
water nuclear reactor in combination with a steam generating 
system connected to a turbine, the nuclear reactor having control 
rods as well as an operational regulation system and a protective 
system, which includes reactor power limiting means operatively 
associated with the control rods for positioning the same and hav- 
ing response values between operating ranges of the operational 
regulation system, on the one hand, and response values of the 
protective system, on the other hand, and a live steam-minimal 
pressure regulation system cooperating with the reactor power 
limiting means and operatively connected to a steam inlet valve to 
the turbine for controlling the same. 


19287 Hydraulic drive for control rods. Frisch, E.; Andrews, 
H.N. (to Westinghouse Electric Corp.). US Patent Application B 
367,621. 3 Feb 1976. Filed date 6 Jun 1973. 10p. 

A nuclear reactor is disclosed wherein hydraulic drive 
mechanisms for control rods are provided with a positive mechani- 
cal latching arrangement to maintain the control rods in a 
withdrawn position with respect to the core. With this arrange- 
ment, the coil of an associated electromagnet must be deliberately 
energized in order to insert the control rod into the core thus mak- 
ing accidental tripping highly unlikely. The drive mechanism is 
further provided with a hydraulic decelerating device which uses 
reactor coolant water to smoothly decelerate the control rod as it 
approaches the fully withdrawn position. 
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19288 Control rod for nuclear reactor. Derevyankin, N.E.; Ev- 
seev, V.I.; Zhuchkov, I.I.; Samoilov, O.B.; Ovechkin, A.V. US 
Patent 3,945,886. 23 Mar 1976. Filed date 21 Oct 1974. 4p. 

A control rod for a nuclear reactor is described which is in 
an articulated form, and includes a series of pivotally connected 
links. At least one of these links disclosed, the endmost one, serves 
as a means for the collection of a gas, with the rest of the links 
containing a neutron absorbing material. Flexible members extend 
through pivotal joints between the links, establishing serial commu- 
nication between the links and serving to convey the gas produced 
as a result of the absorption of neutrons by said material into said 
gas collection means. 


19289 On-line reactor surveillance based on mul- 
tivariate analysis of noise. Piety, K.R.; Robinson, J.C. (Univ. of 
Tennessee, Knoxville). Nucl. Sci. Eng.; 59: No. 4, 369-380(Apr 
1976). 

A minicomputer-based system for reactor surveillance was 
developed and demonstrated on-line. The state of the reactor is 
characterized by the system from an analysis of noise signals, and a 
surveillance algorithm statistically describes normal behavior from 
this characterization. Hyperellipsoids are constructed from this 
description to enclose normal regions of behavior in the mul- 
tidimensional measurement space, which represents all possible 
reactor states. When measurements outside normal regions are de- 
tected, the status of the reactor is suspect. Tests at the High Flux 
Isotope Reactor demonstrate that the algorithm can sense changes 
in reactor conditions that the plant instrumentation cannot detect. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 19487, 19488, 19489, 20000, 
20864, 20882, 20957 


SITING 


19290 (BNL—50465) Preliminary assessment of a hypothetical 
nuclear energy center in New Jersey. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Nov 1975. Contract E(30-1)-16. 423p. Dep. 
NTIS $12.75. 

Included are sections dealing with energy demand projec- 
tions, power transmission analysis, organizational issues, siting con- 
straints, land use issues, environmental issues, taxation, institu- 
tional and political issues, and recommendations for follow-on 
research. (DG) 


19291 (ORNL/TM—5310) Comparison between dispersed 
nuclear power plants and a nuclear energy center at a hypothetical 
site on Kentucky Lake, Tennessee. Volume I. Summary. Burwell, 
C.C.; Reister, D.B.; Rosemarin, C.S.; Sisman, O.; Suffern, J.S. 
(Oak Ridge National Lab., Tenn. (USA)). May 1976. Contract W- 
7405-eng-26. 23p. Dep. NTIS $3.50. 

A brief summary is presented of the surrogate site concept 
used to compare the Nuclear Energy Center (NEC) concept with 
the present method of dispersed siting of nuclear power plants. In- 
cluded are data on power transmission, environmental considera- 
tions, and a discussion of a site.selection methodology. 


19292 (ORNL/TM—5311) Comparison between dispersed 
nuclear power plants and a nuclear energy center at a hypothetical 
site on Kentucky Lake, Tennessee. Volume II. Transmission of 
power. Reister, D.B.; Zelby, L.W. (Oak Ridge National Lab., 
Tenn. (USA)). May 1976. Contract W-7405-eng-26. 98p. Dep. 
NTIS $5.00. 

A comparison is made among power transmission systems 
required to serve a single set of load center demands from four 
modes of siting the generating facilities: a single generation site 
with an ultimate generation capacity of 48,000 MW; four genera- 
tion sites each with a generation capacity of 12,000 MW; 10 
generation sites each with a generation capacity of 4,800 MW; and 
a system that resulted when the existing utility plan for future 
generation was logically expanded. The time period for the study is 
from the year 1985 to the year 2020, when the full 48,000 MW of 
new capacity from the single large nuclear energy center is on-line. 
The load centers served are Huntsville, Alabama; Evansville, Indi- 
ana; Paducah, Kentucky; and Chattanooga, Nashville, and Mem- 
phis, Tennessee. Generation sites are real locations but are 
hypothetical in terms of miles of transmission lines, the product of 
the amount of power transmitted and the distance transmitted 
(GW-miles), and cost. 


19293 (PRNC—197(Vol.1)) Environmental studies of the 
proposed North Coast Nuclear Plant Unit No. 1 site. Final report. 
(Puerto Rico Nuclear Center, Mayaguez). Jun 1975. Contract 
E(40-1)-1833. 126p. Dep. NTIS $6.00. 


OCTOBER 1976 


The physical parameters used in hydrology studies were 
tides, currents, bathymetry, temperature, salinity, and density 
structure of the water column. Terrestrial ecological studies were 
carried out in five vegetational zones: beach, sand dune, north fac- 
ing slopes parallel to the coast, south facing slopes, and lowlands. 
Studies on phytoplankton and zooplankton included determination 
of standing crop, diversity, seasonal variations, and species com- 
position. Similar studies were carried out on benthos and intertidal 
invertebrates. Fish populations were studied with regard to species 
distribution and abundance. (HLW) 


19294 (VHL-K—10/2(Pt.2)) Nuclear power plant in the Oslof- 
jord district. Report 2, Hydrophysical measurements at Brenntan- 
gen and Son. Part 2, Continuous current registrations. Saetre, H.J. 
(Trondheim Univ. (Norway). Vassdrags- og Havnelaboratoriet). 
Dec 1971. 109p. (In Norwegian). NTIS (US Sales Only). 

Diagrams showing the current velocity as a function of time 
for the five flowmeter stations, as described in Part 1, are 
presented. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 19192, 19193, 19194, 21330 


19295 (CONF-741070—, pp 7.1-7.17) a in radioac- 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 

In Proceedings: frontiers of power technology. 

Radioactive waste disposal systems have undergone a 
number of evolutionary changes as the result of design and operat- 
ing experience and of environmental pressures. The current design 
of General Electric liquid/solid radwaste systems for the boiling 
water reactor stations is the product of these influences. Some of 
the more important experiences and the resultant systems are 
described. 


19296 (NEDO— 21159) Airborne releases from BWR’s for en- 
vironmental impact evaluations. Marrero, T.R. (General Electric 
Co., San Jose, Calif. (USA). Boiling Water Reactor Systems 
Dept.). Mar 1976. vp. General Electric Co., San Jose, CA. 

The airborne radiological releases from building heating, 
ventilating, and air conditioning (HVAC) and condenser mechani- 
cal vacuum pump (MVP) exhausts of BWR’'s were determined on 
the basis of data obtained by utility personnel and special in-plant 
studies by independent organizations and the General Electric 
Company. These data include releases of iodine-131 (1-131), 
mixed noble radiogases, and particulates from domestic operating 
BWR plants. The average annual release of I-131 is less than 0.1 
curie/plant in inorganic forms and less than 0.4 curie/plant as 
CHsl. Inorganic forms of I-131 include elemental, particulates, and 
hypoiodous acid. The continuous utilization of the MVP during 

t outages is the major source-point of CHsl 
release. ~ Approximately 6500 curies/plant per year of noble 
radiogases are released; two-thirds of this total is released from the 
turbine building. Twenty particulates with half-lives greater than 8 
days have been identified; the principal species is Co-60 with an 
average annual release of less than 0.05 curie/plant. The total par- 
ticulate release rate per plant is approximately 0.1 curie/year. 


19297 (SAAS— 184) Integral population doses due to off-gases 
from nuclear power stations. Krueger, F.W. (Staatliches Amt fuer 
Atomsicherheit und Strahlenschutz, Berlin (German Democratic 
Republic)). Aug 1975. 12p. (In German). NTIS (US Sales Only). 

The present report deals with methods for calculation of 
population doses due to atmospheric releases of radionuclides dur- 
ing normal operation of nuclear power stations. If the results are to 
be compared with biologically founded dose limits, it is inadmissi- 
ble to stop integration in a certain distance from the source or at a 
certain dose rate because of the considerable contributions to the 
dose integral provided even by medium-lived nuclides at great 
distances and at low dose rates, respectively. Furthermore under 
certain conditions the permissible releases from a nuclear power 
station may be determined by the requirement to observe the in- 
tegral population dose values. Because the population doses in 
small countries may be caused to a substantial degree by sources 
situated abroad, an international agreement of dose limits should 
be reached as soon as possible, even if the said releases are still 
too small for the present to entail a risk of deleterious effects. 


THERMAL EFFLUENTS 


19298 (ORNL/TM—5122) Atmospheric considerations regard- 
ing the impact of heat dissipation from a nuclear energy center. 
Rotty, R.M.; Bauman, H.; Bennett, L.L. (Oak Ridge National Lab., 


NUCLEAR REACTOR TECHNOLOGY 2029 


Tenn. (USA)). May 1976. Contract W-7405-eng-26. 43p. " 
NTIS $4.50. » Dep 

Potential changes in climate resulting from a large nuclear 
energy center are discussed. On a global scale, no noticeable 
changes are likely, but on both a regional and a local scale, 
changes can be expected. Depending on the cooling system em- 
ployed, the amount of fog may increase, the amount and distribu- 
tion of precipitation will change, and the frequency or location of 
severe storms may change. Very large heat releases over small sur- 
face areas can result in greater atmospheric instability; a large 
number of closely spaced natural-draft cooling towers have this 
disadvantage. On the other hand, employment of natural-draft 
towers makes an increase in the occurrence of ground fog unlikely. 
The analysis suggests that the cooling towers for a large nuclear 
energy center should be located in clusters of four with at least 
2.5-mile spacing between the clusters. This is equivalent to the 
requirement of one acre of land surface per each two megawatts of 
heat being rejected 


RESEARCH, TEST, EXPERIMENTAL, ZERO- 
POWER, AND TRAINING REACTORS AND 
SUBCRITICAL ASSEMBLIES 


REFER ALSO TO CITATION(S) 19136, 19157, 19276, 19327, 
19328, 19357, 19359, 19376, 21856 


19299 (AD-A—010655) APRF Reactor 3 MeV (sulfur) 
threshold neutron fluence measurements. Dunn, T.A. (Ballistic 
Research Labs., Aberdeen Proving Ground, Md. (USA)). May 
1975. 37p. (BRL—1786). NTIS $3.75. 

The Army Pulse Radiation Facility (APRF) routinely uses 
sulfur pellets to measure the >3 MeV neutron fluence. This is 
usually called the sulfur fluence. The maximum sulfur fluence is 
obtained in the glory holes of the two APRF reactor configura- 
tions. (GRA) 


19300 (ANCR—1255, pp 275-294) Test reactor operation 
support. Feb 1976. 

In Nuclear Technology Division annual progress report for 
period ending June 30, 1975. 

Summaries of experimental studies involving the ETR Reac- 
tor, the ATR Reactor, the PBF Reactor, and the LOFT Reactor, 
and experimental studies concerning geothermal energy are 
presented. (DCC) 


19301 (ANL—76-25) Effects of possible compression loading 
of EBR-II subassemblies due to irradiation-induced swelling and 
changes in reactor environment. Longua, K.J.; Flinn, J.E.; Koenig, 
J.F.; Walters, L.C. (Argonne National Lab., Ill. (USA)). Aug 
1975. Contract W-3 1-109-eng-38. 27p. AT. 

A condition of compression loading could possibly occur to 
a subassembly as a result of large length changes due to irradia- 
tion-induced swelling and thermal expansion. The effects of axial 
compression loading on EBR-II experimental and driver-fuel subas- 
semblies were evaluated. Compression tests that were performed 
on the slotted top fixture of a subassembly showed that a force of 
2100 Ib at 900°F would close the slot enough so that the core- 
gripper blade would not fit into the slot. Such a slot closure would 
prevent the subassembly from being removed from the reactor 
with the core gripper. A compressive force of approximately 300 
Ib could be sufficient to buckle the holddown finger that holds the 
subassembly down in the grid against the upward flow of the pri- 
mary coolant. A force of 7380 Ib would be required to buckle the 
top fixture. This force is less than that needed for damaging the 
hex-can portion of the subassembly. 


19302 (COO— 2282-1) Final report for fuel acquisition and 
design of a fast subcritical blanket facility. Clikeman, F.M.; Ott, 
K.O. (Purdue Univ., Lafayette, Ind. (USA). Dept. of Nuclear En- 
gineering). 11 Mar 1976. Contract E(11-1)2282. 9p. Dep. NTIS 
$3.50. 


A summary is presented of work leading to the design of a 
subcritical facility for the study of fast reactor blankets. Included 
are activities related to fuel acquisition, design of the facility, and 
experiment planning. 


19303 (HEDL-INT-JG—3-14-75) FFTF report: FFTF pipin 
installation and welding techniques. Gilles, J. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 14 Mar 1975. 20p. 
Dep. NTIS $3.50. 

The main sodium piping with a diameter of 16"’ or 28 "’ is 
being installed at the FFTF construction site starting in December 
1974. The supplier and authority demarcations are: Combustion 
Engineering supplies the reactor vessel, guard vessel and adjoining 


and uses the machine welding equipment ‘’Dimetrics’’; for 
the piping system of the primary and secondary loops the pipes 
manufactured by Rollmet at HUICO, Pasco, were delivered and 
prefabricated there, as far as compatible with the installation. 
‘Astroarc’’ welding machines are used by Bechtel for the piping 
prefabrication in the weld laboratory as well as on site at the con- 
struction site. Technical welding problems occurring during the 
course of the installation at the construction site and several dur- 
ing this time are described. At present 6 weld seams in the reactor 
and 14 weld seams in the secondary loop are accepted. The 
requirement exists to carry out as many welds as possible auto- 
matically, in order to produce sodium pipe welds of high technical 
quality and which are reproducible. The welding equipment is 
described. 


(HEDL-SA—712) Brief summary of reactor core com- 
welding for the Fast Flux Test Facility (FFTF). Brown, W.F. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 15 Apr 1974. Contract AT(45-1)-2170. 49p. (CONF- 
7404125—1). Dep. NTIS $4.00. 

From Pacific northwest metals and minerals conference; 
a. Washington, United States of America 8USA® (25 Apr 
1974) 

Included are descriptions of welding methods and joint 
design, welding equipment, and qualification tests. (DG) 


19305 (HEDL-SA—967) Neutron source associated 
with FTR fuel. Boroughs, G.L. Bunch, W.L.; Johnson, D.L. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 1975. Contract E(45-1)-2170. 20p. (CONF-751101—78). 
Dep. NTIS $3.50. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; San Francisco, California, USA (16 
Nov 1975). 

The study presented shows the important effect of shelf life 
on the neutron source strength anticipated from fuel irradiated in 
the FTR. The neutron source strength will be enhanced ap- 
preciably by extended shelf lives. High neutron source strengths 
will also be associated with reprocessed LWR plutonium, which is 
expected to contain a greater abundance of the higher isotopes. 
The branching ratio and cross section of **‘Am is an important 
parameter that needs to be defined more precisely to establish cal- 
culated values with greater precision. 


19306 (HEDL-SA—968) FFTF plant shield design experience. 
Bunch, W.L. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). 1975. Contract E(45-1)-2170. 20p. (CONF- 
751101—76). Dep. NTIS $3.50. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; San Francisco, California, USA (16 
Nov 1975). 

Comments and data are included on FFTF radiation 
sources, dose rate criteria, shield materials, design methods, and 
startup testing. (DG) 


19307 (HEDL-SA—974) Correlation of and swelling 
with fuel ance. Jackson, R.J.; Washburn, D.F.; Garner, 
F.A.; Gilbert, E.R. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). Sep 1975. Contract E(45-1)-2170. 18p. 
(CONF-751101—75). Dep. NTIS $3.50. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; San Francisco, California, USA (16 
Nov 1975). 

The HEDL PNL-11 experiment described was one in a se- 
ries of fueled subassemblies irradiated in EBR-II to demonstrate 
the adequacy of the FFTF fuel pin design. The cladding material, 
dimensions, and fuel density are prototypic of FFTF. Because 
neutron flux in EBR-II is lower than in FFTF, the uranium en- 
richment is higher in these experimental fuel pins, irradiated in 
EBR-II, than the FFTF enrichment for comparable linear heat 
rates. Some pertinent oprating conditions for the center fuel pin in 
this experiment are listed. This 37-pin subassembly represents, at 
110,000 MWd/MTM, the highest burnup yet attained by a 
prototypic FFTF subassembly. Similarly, this is the highest fluence 
presently attained by prototypic fuel pins. A cladding breach oc- 
curred in one fuel pin which is presently being examined. Results 
are presented and discussed. 


19308 (HEDL-SA—998) Fission rate ratios in the FTR en- 
gineering mockup. Daughtry, J.W.; Dobbin, K.D. (Hanford En- 
gineering Development Lab., Richland, Wash. (USA)). 1975. Con- 
1a AT(45-1)-2170. 16p. (CONF-751101—85). Dep. NTIS 


19304 


From Joint meeting of the American Nuclear Society and 


the Atomic Industrial Forum; San Francisco, California, USA (16 
Nov 1975). 
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To evaluate neutron flux calculational methods, fission rates 
were measured in the FTR Engineering Mockup Critical (EMC) 
assembly, and calculated fission rates were obtained for com- 
parison. Several variations of the analytical methods were used to 
investigate their suitability and calculation-versus-experiment 
(C/E) bias factors were obtained which can be used to adjust cal- 
culated fission rate ratios in the FTR. A brief description is given 
of the EMC configuration, the experiment, and the results of the 
experiments. The analytical methods are described, the calculated 
results are given, and comparisons are made between the experi- 
mental and analytical results. 


19309 (HEDL-TI—76009) FFTF piping integrity. Schade, A 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Feb 1976. Contract E(45-1)-2170. 131p. AT. 

Data are presented on design approach to piping integrity, 
quality assurance, stress analysis, crack growth-fracture mechanics, 
crack growth morphology, corrosion effects of leaking sodium, 
leak detection, and in-service inspection. (DG) 


19310 (HEDL-TME—75-63) Effect of burnup on heat-rating- 
to-incipient fuel melting: HEDL P-20. Interim report. Baker, R.B.; 
Leggett, R.D.; Dutt, D.S. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). 1975. Contract E(45-1)-2170. 137p. AT. 

The status of the analyses made on an integral power-to- 

melt, Q’/sub m/, test, HEDL P-20, using mixed-oxide fuel is 
presented. This experiment was irradiated in the Experimental 
Breeder Reactor Number 2 for the Hanford Engineering Develop- 
ment Laboratory. The results included reflect analyses made prior 
to July, 1975. The primary emphasis of the report is the analysis of 
the effect of fuel burnup up to 1.1 At. percent on Q’/sub m/ of the 
mixed-oxide fuel. This fuel is typical of that to be used in the Fast 
Flux Test Facility. Results are compared with data from a previous 
test, HEDL P-19, which determined Q'/sub m/ at beginning-of-life. 
A review of fabrication, irradiation and postirradiation examination 
data and subsequent analyses of the data from both the P-19 and 
P-20 tests are included. Also discussed are results and conclusions 
drawn from the sibling pins irradiated during the preconditioning 
phases of the P-20 test but not included in the overpower phase of 
the test, which was used to cause partial fuel melting in a portion 
of the test pins. The favorable impact of these observations on the 
design and operation of FFTF, CRBRP and LMFBR’s are 
discussed. 
19311 (HEDL-TME—75-107) FFTF outlet feature model 
horizontal baffle characterization experiments summary report. 
Ingham, J.G. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Dec 1975. Contract E(45-1)-2170. 127p. AT. 

The results of the Horizontal Baffle Characterization Experi- 
ments performed between November 1971 and July 1974 are sum- 
marized. This test program evaluated the performance of proposed 
horizontal thermal baffles for the Fast Flux Test Facility (FFTF). 
The Hanford Engineering Development Laboratory (HEDL) Out- 
let Feature Model, which is a 0.264 scale model of the region in 
FFTF from the bottom of the core to the top of the sodium pool, 
was used as the test facility. The last phase of this test program 
provided final confirmation for the FFTF horizontal baffle design 
pant results were used to determine the final bypass flowrates 
‘or FFTF. 


19312 (HEDL-TME—75-127) HEDL transient overpower se- 
ries. HUT-CAL-2 experiment. Final report. Stettler, B.R.; Porten, 
D.R. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Mar 1976. Contract E(45-1)-2170. vp. AT. 

HUT-CLA-2, one of two calibration experiments for the 
Transient Overpower Test Program, subjected a_ specially 
fabricated, fresh fuel pin to the thermal equivalent of an FTR 
hypothetical 3$/s transient to obtain cladding deformation and fuel 
melt-fraction data for calibration of the PECT-2T analytical code. 
This unique fuel pin consisted of 75 wt percent UO,-25 wt percent 
PuO, (65 percent *°U) mixed-oxide sintered pellets of various 
precisely controlled diameters clad in 0.230 in. diameter type 316 
20 percent cold worked stainless steel tubing. The fuel column was 
divided into seven sections having four different fuel-cladding gap 
sizes and utilizing both solid and annular type pellets. Transient ir- 
radiation was performed at the TREAT facility where a maximum 
instantaneous power of 680 MW and a total integrated power of 
520 MW-s were attained. The test was designed to produce up to 
54 percent areal fuel melting with some cladding strain predicted 
in the smaller fuel-cladding gap sections; the failure which oc- 
curred, however, was not anticipated. Preliminary analysis in- 
dicates that the failure was probably due to a void in the NaK 
thermal bond adjacent to the cladding, resulting in a localized 
cladding temperature increase with an attendant decrease in 
cladding strength. 
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19313 (HEDL-TME—75-145) Core engineering technical 
progress report, October, November, December 1975. Peterson, 
R.E. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Mar 1976. Contract E(45-1)-2170. 49p. AT. 

Progress is summarized in the areas of FFTF core physics, 
—_ shielding analysis, and core design and test manage- 
ment. ( ) 


19314 (IAEA—175, pp 241-269) Uranium-plutonium mixed- 
oxide fuel fabrication for the deuterium critical assembly ‘‘DCA"’ in 
Japan. Akutsu, H.; Mutoh, T.; Kawashima, K.; Naruki, K. 1975. 

From Panel on plutonium utilization in thermal power reac- 
tors; Karlsruhe, F.R. Germany (25 Nov 1974). 

In Plutonium utilization in thermal power reactors. 
Proceedings of a panel organized by the IAEA and held in Karl- 
sruhe, 25-29 November 1974. 

The construction of the prototype heavy water reactor 
""FUGEN”’ is currently progressing on the schedule to be critical 
in 1976. Prior to operation, reactor physics examinations are being 
carried out with the Deuterium Critical Assembly '’DCA’’. A new 
facility, the Plutonium Fuel Fabrication Facility (PFFF) of PNC 
which is mainly devoted to mass-production, was constructed to 
meet the plutonium fuel fabrication requirement for PNC’s FBR 
and ATR projects. At the ‘’ATR line’’ of PFFF, the fabrication of 
the plutonium fuel elements for DCA had been carried out since 
March 1972, and 92 fuel assemblies with total mixed-oxide 
amounting to 10 tons were completed in February 1974. It was the 
first time that such a large amount of mixed-oxide was fabricated 
in Japan. The fuel assemblies consisted of three kinds of fuel rods 
with various isotopic characteristics and plutonium enrichment. 
The total of about 2600 fuel rods were produced. This fabrication 
program was completed on schedule demonstrating the designed 
capacity of the facility and gave much information and experience 
concerning the production technology of mixed-oxide fuel which 
form the solid base to the next program of the production of about 
18 tons of mixed-oxide fuel in 100 assemblies for the prototype 
reactor ’’FUGEN”’ 


19315 (IAEA-R—885-F) Calibration of standard facilities for 
use in the Triga-type reactors and thermal columns for agricultural 
and biological research. Final report for the period 1 January 1970 
- 31 December 1974. Najzer, M. (International Atomic Energy 
Agency, Vienna (Austria)). Apr 1975. vp. NTIS (US Sales Only). 
The most important parameters relevant to seed irradiation 
in the TRIGA Irradiation Facility (TIF) were determined and the 
Thermal Column Irradiation Facility (TCIF). The following 
parameters were measured: fast neutron and gamma dose rates as 
well as their ratio, fast and thermal neutron flux, fast neutron spec- 
trum, uniformity of irradiation field and temperature in the irradia- 
tion space during irradiation. Variation of some of these data with 
reactor power, facility to reactor core distance and some other 
parameters were determined also. In addition, a Gamma Irradia- 
tion Facility (GIF) to be installed in reactor thermal columns was 
constructed and the same quantities as for neutron irradiation 
facilities determined. This facility was made of a cadmium box. All 
facilities fulfill recommendations for seed irradiation. Charac- 
teristic properties of these facilities were considered. The best one 
is TIF, but also more expensive and difficult for installation. TCIF 
is cheaper and very simple for installation, but fast neutron to 
ma dose ratio and thermal neutron dose rate are less favora- 
ble. Characteristics equivalent to those of TIF can be obtained if 
smaller irradiation space is acceptable. The dose rate ratio in GIF 
is near acceptable limits. 


19316 (LA-UR—76-828) Quality assurance program for sur- 
veillance of fast reactor mixed oxide fuel analytical chemistry. Rein, 
J.E.; Zeigler, R.K.; Waterbury, G.R.; McClung, W.E.; Praetorius, 
P.R.; Delvin, W.L. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. 2lp. (CONF-760528—1; 
IAEA/SR—7/1). Dep. NTIS $3.50. 

From IAEA symposium on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

An effective quality assurance program for the chemical 
analysis of nuclear fuel is essential to assure that the fuel will meet 
the strict chemical specifications required for optimum reactor 
performance. Such a program has been in operation since 1972 for 
the fuels manufactured for the Fast Flux Test Facility. This pro- 
gram, through the use of common quality control and calibration 
standards, has consistently provided high levels of agreement 
among laboratories in all areas of analysis. The paper presented 
gives a summary of the chemical specifications for the fuel and 
source material, an outline of the requirements for laboratory 
qualifications and the preparation of calibration and quality con- 
trol materials, general administration details of the plan, and exam- 
ples where the program has been useful in solving laboratory 
problems. 
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19317 (ORNL/TM—5106) Evaluation of initial loading count- 
ing rate data from e ts with the mock-up core for the 


FFTF. Mihalczo, J.T.; Tillett, G.C.; Selby, D. (Oak Ridge National 
— Tenn. (USA)). Mar 1976. Contract W-7405-eng-26. 27p. 


The modified source multiplication method was used to 
determine the reactivity from the count rate data as fuel assem- 
blies were removed from the engineering mock-up core for the 
FFTF. The count rate was monitored with a fission detector in the 
center of the core and in each of the three shield lobes (simulating 
the low-level flux monitor) as the ZPR-9 assembly was unloaded to 
simulate, in a reverse manner, the proposed initial loading to criti- 
cal for the FFTF. Some conclusions from this interpretation are: 
(1) the inverse count rate from a fission counter in the center of 
the core is an excellent way to monitor the initial loading of the 
reactor; (2) the inverse count rates from each of the low-leve! flux 
monitors are not adequate for monitoring the initial loading since 
they were not a smooth function of the number of fuel assemblies 
loaded even after correction for changes in detection efficiency; 
(3) the reactivity versus fuel loading (obtained from the interpreta- 
tion of the inverse count rate data from the low-level flux monitor 
detectors using an inverse kinetics rod-drop calibration at 0.8 dol- 
lar subcritical) was not a smooth function of the fuel loading 
because of difficulties in calculating the required changes in detec- 
tion efficiency for detectors in the shield. However, a similar in- 
terpretation for the in-core detector showed a smooth dependence 
of reactivity on fuel loading; (4) the reference asymmetric loading 
pattern for startup does not present any interpretational difficulties 
with a detector in the core, and, thus, the symmetric loading pat- 
tern has no real advantages with an in-core detector and requires 
more time; and (5) the initial startup of the FFTF should be moni- 
tored with an in-core detector. 


19318 (ORNL/TM—5271) Summary of neutronics information 
for irradiation experiments in the Oak Ridge Research Reactor. 
Allen, E.J.; Kerr, H.T. (Oak Ridge National Lab., Tenn. (USA)). 
May 1976. Contract W-7405-eng-26. 36p. Dep. NTIS $4.00. 

Neutronics information is summarized for several experi- 
ments in the irradiation facilities of the Oak Ridge Research Reac- 
tor (ORR). Comparisons are made between experimental data and 
results obtained from calculational models. Factors that signifi- 
cantly influence the neutronic characteristics of the irradiation 
facilities are identified, and experimental neutron dosimeter 
materials and techniques are described. : 


19319 (ORNL/TM—5460) High flux isotope reactor quarterly 
report, October, November, and December of 1975. McCord, R.V.; 
Corbett, B.L. (Oak Ridge National Lab., Tenn. (USA)). Contract 
W-7405-eng-26. 21p. Dep. NTIS $4.00. 

Routine operation of the reactor was resumed with an on- 
stream time of 93.7 percent. An in-reactor test of four journal-type 
bearings on one control plate was started. These bearings will be 
operated for four fuel cycles, if no problems develop. The use of 
chromate salts for corrosion protection in the secondary coolant 
system was discontinued. Basic operating data are presented. 


19320 (SAND— 76-0165) Annular core pulse reactor upgrade. 
Quarterly report, October—December 1975. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Apr 1976. Contract AT(29-1)-789. 
46p. Dep. NTIS $4.00. 

The object of the ACPR Upgrade is to arrive at a reactor 
modification which will provide an increased pulsed neutron 
fluence in the irradiation cavity without increasing the pulse dura- 
tion. The upgraded reactor will also have an increased steady-state 
neutron flux. The approach to the upgrade modification involves a 
two-region core concept. The inner region, surrounding the ir- 
radiation cavity, consists of a high-heat capacity fuel which will 
sustain a large fission energy deposition. The outer region consists 
of a ur i hydride fuel similar to the present ACPR 
fuel. This reactor modification will make use of the majority of the 
existing reactor structure. Progress is summarized in the following 
task areas: (1) safety, documentation, and compliance; (2) core 
nuclear design; (3) console development; (4) mechanical design; 
(5) fuel element design; (6) primary fuel material studies; (7) 
secondary fuel material studies; (8) driver cor fuel element; and 
(9) diagnostic system. A project schedule is inc uded. (DG) 


19321 (WARD—2171-54) FFTF shielding design and analysis. 
Summary report. Rathbun, J.L. (ed.). (Westinghouse Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). Jun 1975. 
Contract E(45-1)-2171. 806p. AT. 

Information is included under the following headings: plant 
design, sources, shielding in-vessel, head compartment and operat- 
ing deck shielding, plant neutron shielding, plant gamma ray 
shielding, fuel handling and maintenance shielding, and principal 
problems and resolutions. (JWR) 
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19322. (WARD—2171-60) Fast Flux Test Facility. Quarterly 
for the F 29, 1976. 


progress ending 

(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced 

Reactors Div.). Apr 1976. Contract E(45-1)-2171. 23p. AT. 
Progress is summarized in the areas of reactor engineering, 

head compartment and shielding design, in-vessel handling 

machine, and plant fluid systems and mechanical components. 

(DG) 


19323 Reactivity surveillance with the 

meck-up core of the fast flux test facility reactor. Mihalczo, J.T.; 
Mathis, M.V.; Pare, V.K. (Oak Ridge National Lab., TN). Nucl. 
Sci. Eng.; 59: No. 4, 350-368(Apr 1976). 

An experiment was performed with a mock-up of the core 
of the Fast Flux Test Facility (FFTF) reactor to evaluate three 
reactivity measurement methods for application to liquid-metal fast 
breeder reactors (LMFBR): modified source multiplication mea- 
surements with the low-level flux monitor for refueling (35 dollars 
subcritical) of FFTF, noise analysis to 35 dollars subcritical, and 
inverse kinetics rod drop to 12 dollars subcritical. To investigate 
the spatial dependence of these measurement methods and to 
resolve discrepancies previously reported, detectors were placed in 
the core, reflector, and radial shield, and experimental data were 
collected with the reactivity at near delayed criticality to 35 dollars 
subcritical. Conclusions from this experiment are the following. 
Low-level flux monitors in the shield of the FFTF will be adequate 
for reactivity surveillance during refueling, using the modified 
source multiplication method calibrated near critical by an inverse 
kinetics rod drop measurement. The breakfrequency noise analysis 
method to -35 dollars with in-core detectors, the modified source 
multiplication method to -35 dollars, and inverse kinetics rod drop 
method to -12 dollars with detectors at all locations (corrected for 
changes in nuclear parameters) yielded the same reactivities within 
less than 5 percent. From reactor physics considerations, break- 
frequency noise analysis with in-core detectors is best for monitor- 
ing reactivity down to full shutdown since it requires only a simple 
correction with reactivity that depends on global parameters of the 
system rather than a correction that depends on the value of the 
flux at a point or on the inherent source intensity, such as are 
required for the modified source multiplication method. However, 
for simple point kinetics interpretation of the results, the measure- 
ments must be made only with in-core detectors. 


PLUTONIUM AND ISOTOPE PRODUCTION, 
CHEMONUCLEAR, MATERIALS TESTING, AND 
MATERIALS PROCESSING REACTORS 


19324 (UNI-TR—2) N Reactor control rod cooling 

bypass corrosion coupon examination-1975. Richardson, C.A. 
(United Nuclear Industries, Inc., Richland, Wash. (USA)}. 30 Mar 
1976. Contract AT(45-1)-1857. 13p. Dep. NTIS $3.50. 

A report is presented of corrosion information obtained dur- 
ing the third examination of samples of N Reactor control rod 
cooling system materials after 297 days exposure to the recirculat- 
ing demineralized water in the right side control rod cooling 
system test facility. All samples of N Reactor control rod cooling 
system aluminum and admiralty brass materials experienced corro- 
sion averaging less than 0.60 mils per year during the 297 day ex- 
posure period. The A 106-B carbon steel material samples ex- 
perienced corrosion averaging 1.1 mils per year during the 297 day 
exposure period. The average yearly corrosion rates and individual 
sample corrosion rates for the 297 day period are presented. 


PROPULSION REACTORS 
REFER ALSO TO CITATION(S) 19271 


19325 (CONF-741070—, pp 3.1-3.36) Gaseous fuel nuclear 
reactor research. Schwenk, F.C.; Thom, K. (NASA, Washington, 
DC). 1974. 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 

In Proceedings: frontiers of power technology. 

A brief survey is presented on research on fluid mechanical 
confinement, radiant energy transfer, and criticality. A plan is 
described for conducting fissioning gas-core reactor experiments 
the goal of which is a benchmark experiment for a gaseous-fuel 
nuclear power reactor. Potential applications are enumerated. 


NUCLEAR SHIPS LICENSING AND REGULATION 
REFER ALSO TO CITATION(S) 22338 


ERA VOL. 1, NO. 16 


REACTOR SAFETY 


REFER ALSO TO CITATION(S) 19487, 19488, 19498, 20273, 
22336, 22340 


19326 (AI-ERDA— 13166) Nuclear safety characterization of 
sedium fires and fast reactor fissien preducts. Quarterly technical 
progress report, Octeber—December 1975. (Atomics International 
Div., Canoga Park, Calif. (USA)). 15 Feb 1976. Contract AT(04- 
3)-824. 43p. Dep. NTIS $4.00. 

Progress is summarized in the areas of SOMIX code 
development, simulated fuel element source term studies, aerosol 
leakage tests and calculations, fuel and fission product release 
from burning sodium, aerosol source term from vaporized fuel pro- 
perties of high temperature fuel mixtures, and aerosol source from 
MCFI. 


19327 (ANCR—1255, pp 97-202) Applied reactor physics. 
Feb 1976. 

In Nuclear Technology Division annual progress report for 
period ending June 30, 1975. 

Summaries of various experimental studies concerning reac- 
tor physics for normal and accident conditions are presented. 
(DCC) 


19328 (ANCR— 1271) Test reactor risk assessment methodolo- 
gy. Jennings, R.H.; Rawlins, J.K.; Stewart, M.E. (Idaho National 
Engineering Lab., Idaho — (USA)). Apr 1976. Contract E(10- 
1)-1375. 121p. Dep. NTIS 

A methodology has eas developed for the identification of 
accident initiating events and the fault modeling of systems, includ- 
ing common mode identification, as these methods are applied in 
overall test reactor risk assessment. The methods are exemplified 
by a determination of risks to a loss of primary coolant flow in the 
Engineering Test Reactor. 


19329 (ANCR— 1273) Collection of methods for reliability and 
safety engineering. Fussell, J.B.; Rasmuson, D.M.; Wilson, J.R.; 
Burdick, G.R.; Zipperer, J.C. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Apr 1976. Contract E(10-1)-1375. 170p. 
Dep. NTIS $7.50. 

The document presented contains five reports each describ- 
ing a method of reliability and safety engineering. Report I pro- 
vides a conceptual framework for the study of component mal- 
functions during system evaluations. Report II provides methods 
for locating groups of critical component failures such that all the 
component failures in a given group can be caused to occur by the 
occurrence of a single separate event. These groups of component 
failures are called common cause candidates. Report Ill provides a 
method for acquiring and storing system t component 
failure logic information. The information stored is influenced by 
the concepts presented in Report I and also includes information 
useful in locating common cause candidates. Report IV puts forth 
methods for analyzing situations that involve systems which change 
character in a predetermined time sequence. These phased mis- 
sions techniques are applicable to the hypothetical ‘’accident 
chains’’ frequently analyzed for nuclear power plants. Report V 
presents a unified approach to cause-consequence analysis, a 
method of analysis useful during risk assessments. This approach, 
as developed by the Danish Atomic Energy Commission, is 
modified to reflect the format and symbology conventionally used 
for other types of analysis of nuclear reactor systems. 


19330 (ANCR-NUREG— 1306) Experiment data report for 
semiscale Mod-1 Tests S-03-1, S-03-2, S-03-3, and S-03-4 (reflood 
heat transfer tests). Crapo, H.S.; Jensen, M.F.; Sackett, K.E. (Idaho 
National Engineering Lab., Idaho Falls (USA)). May 1976. Con- 
tract E(10-1)-1375. 136p. Dep. NTIS $6.75. 

Recorded test data are presented for Tests S-03-1, S-03-2, 
S-03-3, and S-03-4 of the Semiscale Mod-1 reflood heat transfer 
series (Test Series 3). The tests conducted in this series are 
separate effects core reflood tests performed to determine the 
reflood heat transfer characteristics of the 5.5-foot-long Mod-1 rod 
bundle. Tests S-03-1 through S-03-4 were forced feed reflood tests 
in which the reflood rate was held constant during each test, 
although the reflood rate varied from test to test. Tests S-03-1 
through S-03-4 were conducted from an initial system temperature 
of about 290°F at a pressure of 60 psia. The electrically heated 
core was used in the pressure vessel to simulate the effects of a 
nuclear core during reflood. In all four tests, reflood coolant at 
153°F was injected directly into the core barrel by means of a spe- 
cially designed core inlet manifold. Test S-03-4 was performed 
with a peaked radial power profile, in contrast to the flat profile 
used in the first three tests. During reflood, core power was 
reduced from the initial level of 0.097 MW, according to the 
American Nuclear Society decay heat curve for pressurized water 
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reactor (PWR) core decay heat, +20 percent. The cold leg broken 
loop piping was open to the pressure suppression system (PSS). A 
separate steam supply system connected to the PSS system was 
controlled to maintain constant pressure during the tests. 


19331 (ANL—75-45) Chemical Engineering Division, reactor 
safety and physical property studies annual report, July 
1974—June 1975. Leibowitz, L.; Blomquist, R.; Fink, J.K. 
(Argonne National Lab., Ill. (USA)). 1975. Contract W-31-109- 
Eng-38. 44p. AT. 

Included are the following: a progress report on prepara- 
tions to measure the enthalpies of (U, Pu)C and of sodium by drop 
calorimetry; progress on measurements of the speed of sound in 
sodium at high temperature; study of the vapor pressures of urani- 
um and plutonium oxides by matrix isolation spectroscopy; evalua- 
tions and extrapolations of thermophysical property data for urani- 
um carbide and steel; a discussion of studies aimed at measuring 
the thermal diffusivity of molten UO,; an investigation of the in- 
teractions with sodium of various condidate sacrificial barrier 
materials; and an analysis of some phases of post-accident heat 
removal following a hypothetical core-disruptive accident. 


19332 (ANL—75-73) Safety consequences of local 

events in an LMFBR. Crawford, R.M.; Marr, W.W.; Padilla, A. Jr.; 
Wang, P.Y. (Argonne National Lab., Ill. (USA)). Dec 1975. Con- 
tract W-31-109-Eng-38. 92p. Dep. NTIS $5.00. 

The potential for fuel-failure propagation in an LMFBR at 
or near normal conditions is examined. Results are presented to 
support the conclusion that although individual fuel-pin failure 
may occur, rapid failure-propagation spreading among a large 
number of fuel pins in a subassembly is unlikely in an operating 
LMFBR. This conclusion is supported by operating experience, 
mechanistic analyses of failure-propagation phenomena, and ex- 
periments. In addition, some of the consequences of continued 
operation with defected fuel are considered. 


19333 (ANL—75-81) ICECO: an implicit Eulerian method for 


calculating fluid transients in fast-reactor containment. Wang, C.Y. 
(Argonne National Lab., Ill. (USA)). Dec 1975. Contract W-31- 
109-eng-38. 70p. AT. 

An implicit Eulefian hydrodynamics method to investigate 
hypothetical accidents in the primary containment of liquid-metal 


fast breeder reactors is described. The physical phenomena 
analyzed include wave propagation, slug impact, and an expanding 
gas bubble. Based on the ICE technique developed by Harlow and 
Amsden, the method uses the full, transient, nonlinear equations of 
fluid dynamics in the formulation. In the analysis, all partial dif- 
ferential equations are approximated by the finite-difference equa- 
tions with respect to the Eulerian cell. Substitution of the ad- 
vanced-time densities and velocities into the difference form of the 
mass equation leads to a set of Poisson equations in the advanced- 
time pressures that are solved iteratively. For various degree of 
energy excursions, the method offers a stable and accurate numeri- 
cal scheme. In particular, this approach is suitable for long-dura- 
tion calculation of problems involving large material distortions. 
To illustrate the technique, the governing equations and boundary 
conditions are introduced. Example problems concerning the fluid- 
dynamics transient in the primary containment are given. The 
results are discussed in detail. 


19334 (ANL—76-15) Light-Water-Reactor Safety Research 
Program: quarterly progress report, October—December 1975. 
(Argonne National Lab., Ill. (USA)). 1975. Contract W-31-109- 
eng-38. 76p. Dep. NTIS $5.00. 

The following research and development areas are covered: 
(1) Loss-of-coolant Accident Research: Heat Transfer and Fluid 
Dynamics; (2) Transient Fuel Response and Fission-product 
Release Program; and (3) Mechanical Properties of Zircaloy Con- 
taining Oxygen. 


19335 (ANL—76-17) Computer-code formulation for three- 
dimensional hexcan response coupled with internal hydrodynamics. 
Marchertas, A.H.; Julke, R.T. (Argonne National Lab., Ill. 
(USA)). Mar 1976. Contract W-31-109-eng-38. 46p. AT. 

A procedure is described for the dynamic analysis of a fast- 
reactor hexagonal subassembly. The internals of the fuel subas- 
sembly are treated by an axisymmetric hydrodynamic code 
REXCO-HT which, among other properties, possesses a model of a 
molten fuel-coolant interaction pressure source. The housing of the 
fuel subassembly is handled by the SADCAT code, which is based 
on a triangular finite element in three-dimensional space. The code 
is used to illustrate the discrepancies involved if the hexcan is 
modeled by a cylinder of the same thickness. A study is also made 
of the reduction of cylinder thickness such that the same final 
cylindrical deformation can be — A discussion in arriving 
at such an equivalence is offered. 


NUCLEAR REACTOR TECHNOLOGY 2033 


19336 (ANL/RAS—76-11) F1 phenomenological test on fuel 
motion. Interim report. Palm, R.G.; Gehl, $.M.; Stewart, R.R.; De 
Volpi, A.; Rothman, A.B. (Argonne National Lab., Ill. (USA)). 
Mar 1976. Contract W-31-109-Eng-38. 52p. (CONF-751101—73). 
Dep. NTIS $4.50. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; San Francisco, California, USA (16 
Nov 1975). 

A description is given of TREAT F-series tests which are 
being conducted to provide data on fuel motion in an LMFBR dur- 
ing a hypothetical loss-of-flow accident. Fuel and fuel boundary 
conditions in an LMFBR subassembly following sodium voiding 
and dryout under loss-of-flow conditions are simulated in each F- 
series test. Simulation is achieved with a single fuel element sur- 
rounded by an annular nuclear heated wall in a dry (no sodium) 
test capsule. Results are presented and discussed. 


19337 (BAW— 10106A) QUENCH: digital program for analy- 
sis of core thermal transients during loss-of-coolant accident. Dunn, 
B.M.; Mody, A.A. (Babcock and Wilcox Co., Lynchburg, Va. 
(USA). Nuclear Power Generation Div.). Mar 1976. 26p. Babcock 
and Wilcox, Lynchburg, VA. 

The digital computer program QUENCH and its mathemati- 
cal basis are described. A detailed description of input and a typi- 
cal output page are also provided. 


19338 (BNL—50458) Development of a computer code for 
thermal hydraulics of reactors (THOR). Wulff, W. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1975. Contract E(30-1)-16. 
43p. Dep. NTIS $5.50. 

The purpose of the advanced code development work is to 
construct a computer code for the prediction of thermohydraulic 
transients in water-cooled nuclear reactor systems. The fundamen- 
tal formulation of fluid dynamics is to be based on the one-dimen- 
sional drift flux model for non-homogeneous, non-equilibrium 
flows of two-phase mixtures. Particular emphasis is placed on com- 
ponent modeling, automatic prediction of initial steady state condi- 
tions, inclusion of one-dimensional transient neutron kinetics, 
freedom in the selection of computed spatial detail, development 
of reliable constitutive descriptions, and modular code structure. 
Numerical solution schemes have been implemented to integrate 
simultaneously the one-dimensional transient drift flux equations. 
The lumped-parameter modeling analyses of thermohydraulic 
transients in the reactor core and in the pressurizer have been 
completed. The code development for the prediction of the initial 
steady state has been completed with preliminary representation of 
individual reactor system components. A program has been 
developed to predict critical flow expanding from a dead-ended 
pipe; the computed results have been compared and found in good 
agreement with idealized flow solutions. Transport properties for 
liquid water and water vapor have been coded and verified. 


19339 (BNL—50494) HTGR Safety Evaluation Division quar- 
terly report, October 1—December 31, 1975. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). Mar 1976. Contract E(30-1)-16. 
124p. Dep. NTIS $7.00. 

Information is presented concerning fission product release 
and transport, primary coolant impurities, rapid graphite oxidation, 
structural evaluation, materials, safety instrumentation and control 
system, and phenomena modeling and systems analysis. (DCC) 


19340 (BNL-NUREG—50502) SSC: an advanced  ther- 
mohydraulic transient code for LMFBRs. Quarterly progress re- 
port, October 1—December 31, 1975. Agrawal, A.K. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Apr 1976. Contract E(30-1)- 
16. 54p. Dep. NTIS $5.50. 

The accomplishments of the SSC research program are 
described. The SSC code is being developed to analyze the 
response of an LMFBR system (1) due to a massive pipe rupture 
in the primary heat transport system, and (2) the long-term shut- 
down heat removal capability in the absence of any forced pump- 
ing power. The progress made during this quarter is reported 
under the following five categories: (1) In-vessel Modeling, (2) 
Primary Loop Modeling, (3) Intermediate Loop Modeling, (4) 
Tertiary Loop Modeling, and (5) Code Development. 


19341 (BNWL— 1986, pp 131-134) How should the loss of 
coolant accident be studied: some background and perspective. 
Easterling, R.G. (Nuclear Regulatory Commission, Washington, 
DC). Mar 1976. 

From 1. ERDA statistical symposium; Los Alamos, New 
Mexico, USA (3 Nov 1975). 

In Proceedings of the first ERDA statistical symposium. 

The use of statistical models to study loss-of-coolant ac- 
cidents in reactors is analyzed. (DCC) 
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19342 (CENPD— 188) HERMITE: a multi-dimensional space- 
time kinetics code for PWR transients. Rohan, P.E.; Wagner, S.G.; 
Ritterbusch, S.E. (Combustion Engineering, Inc., Windsor, Conn. 
(USA)). Mar 1976. vp. Combustion Engineering, Inc., Windsor, 


The HERMITE space-time kinetics computer code is 
described. This code was developed for the analysis of design and 
off-design transients in large PWR’s by means of a numerical solu- 
tion to the multi |, few-group, time-dependent neutron 
diffusion equation including feedback effects of fuel temperature, 
coolant temperature, coolant density and control rod motion. The 
time-dependent neutron diffusion equation is solved by a finite ele- 
ment method. The heat conduction equation in the pellet, gap and 
clad is solved by a finite difference method. Continuity and energy 
conservation equations are solved for the coolant enthalpy and 
density. Extensive verification calculations have been performed 
and are summarized. HERMITE was applied to the three-dimen- 
sional analysis of the control element assembly ejection incident, 
and results were compared to the corresponding two-dimensional 
analysis. An input description is included as an appendix. 


19343 (CENPD—201-A) Performance of C-E System 80 reac- 
tor coolant pump with loss of component cooling water. 
(Combustion Engineering, Inc., Windsor, Conn. (USA)). Mar 
1976. 34p. Combustion Engineering, Inc., Windsor, CT 

The report presented examines the effects of the loss of 
auxiliary cooling water systems to the reactor coolant pump-motor 
assembly. The design details of the hardware involved and its per- 
formance during such simulated events are described along with 
appropriate calculations and past operating experience. The results 
support the following conclusions: (1) The reactor coolant pump- 
motor assembly can remain operational for a period of at least 45 
minutes from the time of the loss of component cooling water. 
Operation without component cooling water for this time interval 
does not increase the possibility of shaft siezure or adversely affect 
coastdown. (2) The postulated loss of the redundant seal cooling 
systems (component cooling water system and seal injection 
system) while requiring continued operation of the reactor coolant 
pumps is not a credible event. 


19344 (CONF-760404—3) Synthesis of smooth spectra-com- 
accelerograms for seismic analysis. Carley, T.G. (Oak Ridge 
National Lab., Tenn. (USA)). 1976. 19p. Dep. NTIS $3.50. 

From 8. southeastern conference on theoretical and applied 
mechanics; Blacksburg, Virginia, United States of America *USA® 
(Apr 1976). 

Seismic criteria for structures and components are 
usually specified in terms of an idealized ground response spec- 
trum. The ground response spectrum is a plot of the maximum 
response, usually velocity, to a ground motion excitation of a fami- 
ly of damped oscillators of one degree of freedom which have a 
range of natural frequencies which spans the frequency region of 
interest. In order to do a detailed dynamic analysis of the struc- 
tures and components it is necessary to have a ground motion 
time-history. If the specified criteria are to be satisfied, the time- 
history used for this purpose must produce a response spectrum 
compatible with the design response spectrum. The report 
— describes the development of a methodology to produce 

tion time-history, the d response spectrum of 
which i is compatible with a specified design response spectrum. 


19345 (COO—2152-19) Evaluation of pressure drop across 
area changes during blowdown. Quarterly progress report for 
period ending June 30, 1975. Weisman, J. (Cincinnati Univ., Ohio 
(USA). Dept. of Chemical and Nuclear Engineering). 1975. Con- 
tract E(11-1)-2152. 24p. Dep. NTIS $3.50. 

Transient pressure drops across abrupt area changes are to 
be determined in a series of blowdown experiments. These tests 
are to be conducted, with Freon 113 as the test fluid, in a well in- 
strumented apparatus. Preliminary runs indicated the revised loop 
configuration to be generally satisfactory. The apparatus is now 
being revised to remedy hardware failures and to add some addi- 
tional instrumentation. The void sensors to be used in the final 
system have been built and the steady state apparatus for their 
calibration is nearly complete. Work is proceeding on the compu- 
tational procedures needed for data analysis. A finite difference 
procedure has been developed and the computer program largely 
completed. A parallel effort, using the method of characteristics, 
shows real characteristics for the conditions examined. 


19346 (COO—2152-19) Evaluation of pressure drop across 

area changes during blowdown. Quarterly progress report, April 1, 

1975—June 30, 1975. Weisman, J. (Cincinnati Univ., Ohio (USA). 

bo oe of Chemical and Nuclear Engineering). 1975. Contract 
E(11-1)-2152. 24p. Dep. NTIS $3.50. 

A series of blowdown experiments are to be conducted, 

with Freon 113 as the test fluid, in a well instrumented apparatus. 
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Preliminary blowdown runs have been made using a slightly 
modified version of the apparatus used for previous oscillatory 
flow studies. These runs indicated the further system modifications 
required in order to obtain satisfactory performance. Steady state 
studies of two-phase pressure drop across abrupt area changes are 
being conducted to provide a firm data base for the transient tests. 
The tests have shown that the pressure drop behavior of restric- 
tions depend on the length of the restrictions. A data correlation, 
which includes the effect of restriction length, is presented. 


19347 (COO—2152-20) Evaluation of pressure drop across 
area changes during blowdown. Quarterly progress report for 
period ending September 30, 1975. Weisman, J. (Cincinnati Univ., 
Ohio (USA). Dept. of Chemical and Nuclear Engineering). 1975. 
Contract E(11-1)-2152. 1Sp. Dep. NTIS $3.50. 

Transient pressure drops across abrupt area changes are to 
be determined in a series of blowdown experiments. These tests 
are to be conducted, with Freon 113 as the test fluid, in a well in- 
strumented apparatus. Procurement of the additional instrumenta- 
tion required and the needed data acquisition equipment is under 
way. Prior to receipt of these items, preliminary blowdown runs 
will be conducted using the available instrumentation. Revision of 
the transient loop for performance of these tests has been 
completed. Checkout runs are under way. The void sensor devices 
to be used in the fully instrumented blowdown runs are to be 
calibrated under conditions close to operating. The. U.C. boiling 
freon loop is being modified for this purpose. The computational 
models for analysis of the transient pressure drop at abrupt area 
changes have been chosen. A preliminary analysis has been per- 
formed to ensure that it will be possible to distinguish between the 


proposed models. 


19348 (COO—2515-3) Development of a lumped 

model for scoping investigations of uncertainties in fast reactor 
probabilistic safety analysis. Progress report, October 10, 
1974—October 10, 1975. Ott, K.O.; Luck, L.B. (Purdue Univ., 
Lafayette, Ind. (USA)). 1975. Contract AT(11-1)-2515. 52p. Dep. 
NTIS $4.50. 

The objective of the researh reported is to explore the pos- 
sibility of the development of a novel reactor safety analysis 
methodology suitable for a parametric investigation of uncertain- 
ties in the progression of severe fast reactor accidents. The essen- 
tial feature of this approach is a description of the reactor state by 
means of volumetric distributions (the distribution of volume of 
reactor materials, such as coolant, clad, and fuel, with temperature 
and in the case of fuel material, also with power). Stationary volu- 
metric distributions are computed from detailed spatial tempera- 
ture and power distributions of materials in the steady state reac- 
tor. Stationary volumetric distributions and other reactor physics 
quantities form the input for the reactor transient calculations in 
which the accident progression is described by the behavior of 
transient volumetric distributions. The report discusses the 
representation of spatial temperature distributions, the theory and 
calculation of stationary volumetric distributions, and includes ex- 
amples of single subassembly and reactor distributions. The status 
of reactor neutronic code development and application is discussed 
and results are displayed. 


19349 (COO— 2571-4) Improved and verification of fast reac- 
tor safety analysis techniques. Annual summary, March 1, 
1975—February 29, 1976. Jackson, J.F.; Bott, T.F. (Brigham 
Young Univ., Provo, Utah (USA). Dept. of Chemical Engineer- 
ing). 1976. Contract AT(11-1)-2571. 39p. Dep. NTIS $4.00. 
Analyses of the Kiwi-TNT and SNAPTRAN-2 experiments 
have been performed with the VENUS-II fast-reactor disassembly 
code. The results show that VENUS-II provides an adequate 
characterization of these experiments. As is the case for LMFBRs, 
the excursions were initially turned over by temperature feedback 
effects, with ultimate shutdown coming from core disassembly. The 
calculated fission energies agree with the experimental values to 
within about 50 percent for the Kiwi excursion and 10 percent for 
the SNAPTRAN-2 experiment. The results of the analyses are 
being evaluated to determine the reasons for the remaining dif- 
ferences. It appears that part of the difference observed in the 
Kiwi-TNT analysis could relate to not explicitly treating the heat- 
transfer from the beaded fuel (a problem not present in LMFBR 
calculations). Both analyses also have uncertainties associated with 
the new equation-of-state that had to be added to VENUS-II to 
allow treatment of the core materials not used in fast reactors. 
Finally, there are uncertainties in the temperature feedback coeffi- 
cients being used. In general, the uncertainties associated with ap- 
plying VENUS-II to LMFBR excursions should be even smaller 
than those encountered in these experimental comparisons. This is 
because the temperature (Doppler) coefficients and core material 
equations-of-state are better known, and the complications as- 
sociated with heat transfer from the beaded fuel are not present. 
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18350 (CREARE-TN—231) Analysis of ECC delivery. Block, 
J.A.; Rothe, P.H.; Fanning, M.W.; Crowley, C.J.; Wallis, G.B. 
(Creare, Inc., Hanover, N.H. (USA)). Apr 1976. Contract AT(49- 
24)-0162. 85p. Dep. NTIS $5.00. 

An analytical model for calculating the time-dependent rate 
of delivery of ECC water to the lower plenum is developed and 
compared with data obtained from a '/,5-scale experimental ap- 
paratus simulating the cold legs, downcomer, and lower plenum re- 
gions of a PWR. The analysis considers several phenomena that 
may influence the refill stage of a LOCA, including reverse core 
steam flow and the heat transfer from initially superheated walls. 
Data from nominally steady-state, counter-current flow tests are 
used to determine three empirical coefficients that are then used 
unchanged in the analysis to calculate transient rates of lower 
plenum filling. The analytical model correctly predicts the effects 
of various geometric, hydraulic, and thermal parameters on the 
timing and rate of delivery of water to the lower plenum in the 
'/,5-scale tests. 


19351 (EUR—5309, pp 249-269 (paper SNI 2-24)) The con- 
sistent boiling model for fragmentation in mild thermal interactions. 
Boundary conditions. Schins, H. [nd]. 

From 2. Specialist meeting on sodium/fuel interaction in fast 
reactors; Ispra, Italy (21 Nov 1973). 

In Second specialist meeting on sodium/fuel interaction in 
fast reactors, Ispra, 21-23 November 1973. Sponsored by the Com- 
mittee on the Safety of Nuclear Installations, OECD Nuclear Ener- 
gy Agency, Paris, France. 

A mild thermal interaction occurs when crust formation and 
complete solidification of fuel takes place after fragmentation, i.e. 
when no entrapment is possible. In this quenching process, the hot 
fuel provokes one of the three possible boiling modes (nucleate, 
transition or film boiling mode) in the adherent coolant layer. In 
order to predict what boiling mode, the boiling curve of the coo- 
lant must be considered. In this boiling curve the temperature of 
the heater surface must be substituted by the fuel-coolant liquid- 
liquid contact temperature. Natural fragmentation in thermal in- 
teractions will occur if the fuel is still molten when the contact 
temperature is in the transition boiling zone. In the consistent boil- 
ing model this fragmentation is the consequence of the following 
five transients: (1) direct liquid-liquid contact which causes a rapid 
temperature i in the adh t coolant layer; (2) incipience 
of transition boiling which imparts a shock to the mass of the fuel 
because of the film patches; (3) cavitating collapse of these films 
when their meniscus temperatures have dropped below coolant 
saturation temperature; (4) entrainment of coolant in the fuel in 
those patches where there was film boiling; and (5) Fuel fragmen- 
tation caused by explosive vaporization of the entrained droplets. 
Use of the boiling curve in the pr d manner allows for obtain- 
ing the necessary boundary conditions for mathematical evalua- 
tions. 


19352 (EUR—5409d) Present state of fracture mechanical 
considerations in the assessment of safety of components of the pri- 
mary circuit of light water moderated nuclear power plants, in par- 
ticular taking into account the authorization tion for nuclear 
installations. Deckers, J.; Erdmann, J.; Kerkhoff, H.; Tiesler, H. 
(Institut fuer die Wirtschaftliche Loesung von Sicherheitsfragen 
(IWS), Luxembourg). 1975. 155p. (In German). Dep. NTIS (US 
Sales Only) $6.75. EUR FB 350.-. 

Fracture mechanics is more and more applied in reviewing 
reliability and safety of steel components in light-water cooled 
reactors. Especially the problem of crack behavior of thick-walled 
pressure vessels under different operational conditions can be in- 
vestigated by these methods. An inventory and a critical analysis of 
available data and information in this field on nuclear power plants 
in construction or operation in the Federal Republic of Germany 
are presented. The different concepts of fracture mechanics so far 
used in the legal safety analyses and licensing procedures in the 
Federal Republic are especially underlined and the importance of 
fracture mechanics for primary pressure components explained. 47 
references. (auth) 


19353 (EURFNR— 1324) Fast reactor programme. Combined 
second and third quarters 1975 progress report. Hoekstra, E.K. 
(comp.). (Stichting Reactor Centrum Nederland, Petten). Nov 
1975. 71p. (RCN—239). Dep. NTIS (US Sales Only) $4.50. 

Work performed under United States—Euratom Fast Reac- 
tor Exchange Program. 

Progress in evaluation and adjustment of fission product 
capture cross sections is illustrated by results of a “Nb cross sec- 
tion evaluation and ratios of adjusted and unadjusted group cross 
sections for '*"I and “Nb. Out-of-pile transient burst tests on tubes 
of fuel canning material and initial results of the loss-of-cooling ex- 
periment with fuel rod R63-L13 are discussed. The preparation of 
somewhat larger quantities of UC, UC—UN and U,N,; has begun. 
The creep strength of reactor vessel material DIN 1.4948 was 
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found considerably affected after a short irradiation of 10" n.m~*; 
this was due to embrittlement. The mass concentration decay 
curves obtained during aerosol experiments in various vessels with 
a heated layer of water on the floor appear to be in reasonable 
agreement with the MADCA model. An application of the Laser 
Doppler Anemometry is being developed to measure the velocity 
distribution in a sub-channel of a fuel element. Preparations for 
the sodium boiling experiments in a blocked 28-rod bundle are 
under way. 


19354 (GA-A—12692A) CONTEMPT-G computer program 
and its application to HTGR containments. Macnab, D.I. (General 
Atomic Co., San Diego, Calif. (USA)). Mar 1976. 165p. (GA- 
LTR—6). General Atomic Co., San Diego, CA. 

The CONTEMPT-G computer program has been developed 
by General Atomic Company to simulate the temperature-pressure 
response of a containment atmosphere to postulated depressuriza- 
tion of High-Temperature Gas-Cooled Reactor (HTGR) primary or 
secondary coolant circuits. The mathematical models currently 
used in the code are described, and applications of the code in ex- 
amples of the atmospheric response of a representative contain- 
ment to a variety of postulated HTGR accident conditions are 
presented. In particular, maximum containment temperature and 
pressure, equilibrated long-term prestressed concrete reactor vessel 
and containment pressures, and peak containment conditions fol- 
lowing steam pipe ruptures are examined for a representative 770- 
MW(e) HTGR. 


19355 (GA-A— 13497) Fault analysis of gas turbine HTGR. 
Chmielewski, R.; Vepa, K.; Cheng, L.; Bowyer, J. (General Atomic 
Co., San Diego, Calif. (USA)). 2 Feb 1976. Contract E(04-3)-167. 
25p. (CONF-760330—1). Dep. NTIS $3.50. 

From ASME gas turbine conference; New Orleans, Loui- 
siana, United States of America *USA® (21 Mar 1976). 

The Gas Turbine High-Temperature Gas-Cooled Reactor 
combines a helium-cooled reactor core of established design with a 
closed cycle helium turbine power conversion system. The design 
considerations which mitigate the consequences of failure of the 
rotating machinery located within the reactor vessel are discussed. 
The methods of analysis and a summary of results are presented 
for the failure modes of most concern. The spectrum of potential 
incidents which have been evaluated includes turbine blade, rim, 
and disk failures. The requirements and design methods for rotor 
containment are discussed. The turbomachine maintains a pressure 
ratio of about two between the high-pressure and low-pressure por- 
tions of the loop; postulated failures can therefore lead to rapid 
rates of pressure change. The preliminary evaluation of this inter- 
nal pressure equilibration is presented. 


19356 (HEDL-SA—922) Computational features of the 
CACECO containment analysis code. Peak, R.D.; Stepnewski, D.D. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 29 May 1975. 21p. (CONF-750607—49). Dep. NTIS 
$3.50. 

From American Nuclear Society meeting; New Orleans, 
Louisiana, USA (8 Jun 1975). 

A code, CACECO, has been written to assist in the analysis 
of containment situations peculiar to sodium cooled reactors. Typi- 
cally, these situations involve relatively slow energy release 
processes and chemical reaction heat. Two examples are given to 
illustrate some of the code’s features. These particular cases illus- 
trate the potential for hydrogen formation in the containment 
building, but show that time is available to take corrective action. 
The code is suitable for other problems involving passive heat ab- 
sorption in massive structures over long periods of time. 


19357 (HEDL-SA—995) MELT-III analysis of TREAT E- and 
H-se iments. Sonnichsen, J.C.; Padilla, A. Jr. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). [nd]. 
19p. Dep. NTIS $3.50. 

The MELT-III safety analysis code is currently being used to 
determine the consequences of a hypothetical transient overpower 
excursion in the 400 MW(t) Fast Flux Test Facility (FFTF) reac- 
tor. As part of the accident analysis, the MELT-III code has also 
been used to analyze the transient overpower experiments carried 
out in the MARK-IIA loop in the TREAT reactor. It was hoped 
that analysis of these experiments would provide added justifica- 
tion for some of the important assumptions made in the hypotheti- 
cal accident analysis. 


19358 (HEDL-SA—1072) Accident considerations in LMFBR 
design. Simpson, D.E.; Alter, H.; Fauske, H.K.; Hikido, K.; Keaten, 
R.W.; Stevenson, M.G.; Strawbridge, L. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). Dec 1975. Contract 
AT(45-1)-2170. 31p. (CONF-7601 10—1). Dep. NTIS $4.00. 

From US;USSR seminar on fast reactor safety; Chicago, Il- 
linois, United States of America *USA® (Jan 1976). 
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LMFBR safety design criteria are discussed from the stand- 

ints of accident severity classification and damage criteria, and 

the following design events are considered: fuel failure propaga- 

tion, reactivity addition faults, heat transport system events, steam 

generator faults, sodium spills, fuel handling and storage faults, and 
external events. (DG) 


19359 (HEDL-TME—75-122) Sodium spill and fire evaluation 

for the Fast Flux Test Facility. Shire, P.R.; Hale, J.P.; Franz, 
G.R. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Apr 1976. Contract E(45-1)-2170. vp. AT. 

A summary is presented of the consequences of postulated 
liquid metal spills from the coolant systems of the Fast Flux Test 
Facility. The study is limited to the evaluation of consequences of 
postulated coolant system piping leakage as a singular failure. To 
cover limiting accident conditions for liquid metal leakage, both 
pool and spray fire evaluations were performed. Evaluations in- 
cluded primary and secondary liquid metal coolant systems. Postu- 
lated spill conditions are investigated for one or multi-cell cases 
with air-filled and inert gas-filled atmospheres. Gas pressure and 
temperature transients are examined relative to cell design criteria. 
Tabular data indicate peak conditions and summarize parametric 
studies. Graphs show pressure versus time through peak condi- 
tions. 

19360 (LA-NUREG—6233PR) Reactor safety and tech le 

progress report, October 1—December 31, 1975. 

Lathrop, K.D. (comp.). (Los Alamos Scientific Lab., N.Mex. 

Se Feb 1976. Contract W-7405-Eng-36. 93p. Dep. NTIS 
6.50. 

Short summaries are presented for safety studies concerning 
HTGR, LWR, and LMFBR reactors. (DCC) 


19361 (LAMS-NUREG—6286) Power distribution require- 
ments for transient proof testing in 37-pin bundles. Scott, J.H. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Mar 1976. Contract W- 
7405-eng-36. 19p. Dep. NTIS $3.50. 

The effect of power gradients on the transient thermal 
response of 37 fuel pin test bundles has been investigated. It is 
concluded that in order to achieve adequate thermal simulation in 

a transient proof test, a _Tadial power distribution having an in- 
ple maxi to of 1.15 is required. Further, an 
intrapin power depression of 1.6 to | surface-to-centerline is ac- 


ceptable. 


19362 (NEDO—20942-1) Containment systems analysis units 
NSS performance and safety analysis. Safety/relief valve discharge 
analytical models (amendment No. 1). Valandani, P. (General Elec- 
tric Co., San Jose, Calif. (USA). BWR Projects Dept.). Jan 1976. 
vp. General Electric Co., San Jose, CA. 

Revised and additional data on safety-relief valve discharge 
analytical models used for General Electric BWR systems are 
presented 


19363 (NP—20817-P2A) Research program reactor safety 
technical report. Project RS 37/2. ECC-Program: high pressure 
tests. Final report about bl ts with 4-rod-bundles. 
Part II-A. Calculation of the heat transfer coefficients. (Institut fuer 
Reaktorsicherheit der Technischen Ueberwachungs-Vereine e.V., 
Koeln (F.R. Germany)). Sep 1975. 5i3p. (in German). Dep. NTIS 
(US Sales Only) $12.75. 

A program description is given for the emergency cooling 
programs SORTIER, NOTKI and NOTK2. The handling of the 
programs is explained by examples. A diagram of the test results is 
presented together with the calculation results and a discussion of 
the results. The test results show that the heat transfer coefficients 
lie in the range between 100 and 500 W/m? after exceeding the 
critical heat flux and that, by foaming of the fluid in the lower 
plenum, the directly heated elements may be rewetted at tempera- 
tures up to 200°K above saturation temperature of the fluid. 


19364 et pct Post-failure phenomena in LMFBR TOP 

progress report, October 1, 1975—December 
31, 1975. - rey C.A.; Johnson, M.B.; Reynolds, A.B. (Virginia 
Univ., Charlottesville (USA). Dept. of Nuclear Engineering). 1975. 
15Sp. NRC. 

Progress is summarized in studies devoted to calculating 
masses of molten fuel required to produce extensive subassembly 
voiding via a fuel-coolant-interaction (FCI). A minimum ejected 
mass of 1.0 to 3.0 gm/pin is estimated based on initial calculations 
for typical transient conditions. Work was initiated on prefailure 
fuel motion for very-low-burnup pins. 


19365 (ORNL—5152) Transient response of nuclear power 
plant cables to high-altitude nuclear electromagnetic pulse (EMP). 
Barnes, P.R.; Marable, J.H. (Oak Ridge National Lab., Tenn. 
ree May 1976. Contract W-7405-eng-26. 57p. Dep. NTIS 
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The electromagnetic pulse (EMP) produced by a high-al- 
titude nuclear detonation consists of a transient pulse of high in- 
tensity electromagnetic fields. These intense fields induce current 
and voltage transients in electrical conductors. Although nuclear 
power plant cables are not directly exposed to these fields, attenu- 
ated fields will couple some EMP energy to these cables. In the 
study described, theoretical and experimental techniques have 
been used to determine the EMP surges induced in several types of 
cables typically used in nuclear plants. It was found that 
unshielded lines such as power cables within the plant building 
may have EMP surge peaks as high as 88 kV induced between the 
cables and the earth. Shielded cables such as coaxial cables will 
have EMP surge peaks in the tens of volts. Cables located in elec- 
tromagnetically tight conduit will have only small EMP-induced 
transients on the order of several millivolts or less. 


19366 (ORNL/NSIC— 124) Index to Nuclear Safety. A techni- 
cal progress review by chronology, permuted title, and author. Vol 
11, No. 1 threugh Vol. 16, No. 6. Cottrell, W.B.; Klein, A. (Oak 
Ridge National Lab., Tenn. (USA)). Apr 1976. Contract W-7405- 
eng-26. 89p. Dep. NTIS $8.00. 

This index to Nuclear Safety covers articles in Nuclear 
Safety Vol. 11, No. 1 (Jan.-Feb. 1970) through Vol. 16, No. 6 
(Nov.-Dec. 1975). Included in the index is a chronological list of 
articles (including abstract) followed by both a KWIC index and 
an Author Index. Nuclear Safety is a bimonthly technical progress 
review prepared by the Nuclear Safety Information Center and 
covers all safety aspects of nuclear power reactors and associated 
facilities. The index lists over 300 technical articles in the last six 
years of publication. 


19367 (ORNL/NUREG/TM—8) LMFBR aerosol release and 
transport program. Quarterly progress report, July—September 
1975. Fontana, M.H.; Kress, T.S.; Adams, R.E.; Parsly, L.F.; 
Parker, G.W. (Oak Ridge National Lab., Tenn. (USA)). Apr 1976. 
Contract W-7405-eng-26. Sip. Dep. NTIS $4.50. 

Progress is summarized in the areas of capacitor discharge 
vaporizer (CDV) development, small-vessel fuel and fuel-simulant 
aerosol studies, large-vessel aerosol studies, HCDA bubble simu- 
lant tests, fuel-simulant response to CDV electrical energy deposi- 
tion, bubble shape and rise behavior, and structural integrity of 
equipment cell liners. (DG) 


19368 (PB—245210) Critique of the AEC Reactor Safety 
Study (WASH-1400). Leverenz, F.L.; Erdmann, R.C. (Science Ap- 
plications, Inc., Palo Alto, Calif. (USA)). Jun 1975. 94p. NTIS 
$4.75. 

See also PB— 244430. 

This report contains a critical commentary of the Reactor 
Safety Study, (WASH-1400). The substance of the report accumu- 
lated from attempts to use the methods and results contained in 
WASH-1400 for resolving other reactor safety issues. Only areas 
where the SAI staff had competence were carefully reviewed. 
Generally, it is felt that the original study group did a remarkable 
job in comprehensively assessing reactor risk and in documenting 
their procedures and results. Although slightly conservative at 
times, the study chose to carry out realistic estimates where possi- 
ble. Contributions to risk from various failure initiators and 
sequences, common mode occurrences, multi-unit site effects and 
certain consequence averaging procedures are often not clearly 
documented. (GRA) 


19369 (PB—245404) Report to the Congress on abnormal oc- 
currences, January—June 1975. (Nuclear Regulatory Commission, 
Washington, D.C. (USA)). Oct 1975. 36p. (NUREG—75/090). 
NTIS $3.75. 

During the first half of 1975, no incidents or events oc- 
curred at the 53 licensed operating nuclear power plants which 
had an actual impact on or consequence to the health and safety 
of the public. However, although an adequate margin of safety was 
always present, some events did occur which involved a temporary 
but significant reduction in the level of protection. These three sin- 
gle, one recurring, and three generic significant events were con- 
sidered to be abnormal occurrences, and are reviewed in this re- 
port. The occurrence of these events has shown that the reliance 
on the defense-in-depth concept is sound for the protection of 
public health and safety. Although the reported events took place 
within the first six months of 1975, the descriptions, causes, and 
actions taken to prevent recurrence are reported based on status 
as of July 31, 1975. (GRA) 


19370 (RISO-M—1766) Large steel components of nuclear 
power stations. Nielsen, A. (Danish Atomic Energy Commission, 
Risoe. Research Establishment). Dec 1974. 19p. (In Danish). NTIS 
(US Sales Only). 

A broad review is given of the present situation with regard 
to control of the safety of steel components. To give an impression 
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of the failure of steel constructions in general, the best known ac- 
cidents of recent years are discussed as well as the measures taken 
to avoid such occurences in future. In this context, one section 
deals with the brittle fracture of steel. The concept of accident 
probability is discussed in connection with the heavy demands 
made on nuclear plants. This is followed by a review of a number 
of possibilities for reducing the probability of accidents. An ex- 
planation is given of why simple over-sizing is of no use but 
methods for control during manufacture and operation are. The 
basis for the mechanics of fracture is simply presented to elucidate 
the connection between defect, load and toughness of steel, since 
this relationship determines the accident probability. The sig- 
nificance of pressure testing is dealt with. Finally mention is made 
of a couple of possibilities of evading steel pressure vessels as 
means of confinement for nuclear energy producing reactions. 


19371 (RSA-TM—3) POOL: a two-dimensional three-com- 
penent coupled hydrodynamic thermodynamic computer model for 

of fuel and steel. Abramson, P.B. (Argonne National 
Lab., Ill. (USA)). 1 May 1975. Contract W-31-109-Eng-38. 74p. 
Dep. NTIS $4.50. 

The model described was developed as a substitute for 
VENUS II and has been coupled to FX2 to yield a completely in- 
teractive thermohydraulic-neutronic computer program which 
describes the interactions in a boiling cylindrical pool of fuel and 
steel. The model treats the Eulerian Hydrodynamics and Ther- 
modynamics of the interactions in the pool and feeds back to FX2 
for Neutronic coupling. Specifically treated in this model are: heat 
transfer between fuel and steel both inside the pool and at the 
boundaries; boiling of steel and fuel, melting of steel at the pool 
contact boundaries and condensation of vapor at the top bounda- 
ries; pressurization inside the pool and on top; hydrodynamic 
(Navier Stokes and continuity) internal motion; and thermodynam- 
ic heat diffusion/convection. 


19372 (SAAS— 192) Physico-chemical aspects of radionuclide 
removal under accident conditions in nuclear power plants by 
means of containment-building spray systems. A literature survey. 
Alm, M. (Staatliches Amt fuer Atomsicherheit und Strahlenschutz, 
Berlin (German Demogratic Republic)). Jan 1976. 20p. (In Ger- 
man). NTIS (US Sales Only). 

A survey is given on industrial spray solutions, their thermal 
and radiation stability, drop effects, and the corrosion behaviour of 
reactor and containment materials. From the hitherto known spray 
experiments it may be concluded that (1) spray solutions can be 
used for the effective decontamination of the containment at- 
mosphere in the event of a loss-of-coolant accident, (2) the spray 
efficiency for the removal of gaseous and volatile fission products 
can be assessed by means of simplified model considerations, (3) 
further work is necessary to optimize the technology of the spray 
process. 


19373 (SAND—76-0157) Fast Reactor 
gram. Quarterly report, October—December 1975. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1976. Contract AT(29-1)-789. 69p. 
Dep. NTIS $4.50. 

Progress is summarized in the following study areas: (1) 
prompt burst excursion, (2) post-accident heat removal (PAHR) 
debris bed, (3) fuel motion detection, (4) PAHR molten pool 
behavior, (5) equation-of-state high-temperature fuel vapor data, 
and (6) fuel motion detection equipment for the upgraded Annular 
Core Pulsed Reactor. (DG) 


19374 (UCLA-ENG—7557) Preliminary analysis of the 
transient overpower accident for CRBRP. Final report. Kastenberg, 
W.E.; Frank, M.V. (California Univ., Los Angeles (USA). Dept. of 
Energy and Kinetics). Jul 1975. Contract AT(04-3)-34. 64p. 
Nuclear Regulatory Commission, Washington, DC. 

A preliminary analysis of the transient overpower accident 
for the Clinch River Breeder Reactor Plant (CRBRP) is presented. 
Several uncertainties in the analysis and the estimation of ramp 
rates during the transition to disassembly are discussed. The major 
conclusions are summarized. 


19375 (UCLA-ENG—7592) Experimental study of the thermal 
interaction for molten tin dropped into water. Arakeri, V.H.; Cat- 
ton, I.; Kastenberg, W.E.; Plesset, M.S. (California Univ., Los An- 
geles (USA). School of Engineering and Applied Science). Dec 
1975. Contract AT(04-3)-34. 82p. Nuclear Regulatory Commis- 
sion, Washington, DC. 

Multiflash photography with extremely short exposure dura- 
tion times has been used to observe the interaction of molten tin 
dropped into a water bath. Detailed photographic evidence is 
presented which demonstrates that transition, or nucleate boiling, 
is a possible triggering mechanism for vapor explosions and frag- 
mentation. It was also found that the thermal constraints required 
to produce vapor explosions could be relaxed by introducing a sta- 


Research Pro- 


NUCLEAR REACTOR TECHNOLOGY 2037 


ble thermal stratification within the coolant. It is shown that the 
constraints can be relaxed sufficiently to cause vapor explosions 
for test conditions for which the calculated interface contact tem- 
peratures are lower than the homogeneous nucleation temperature 
of water. This latter finding shows that achievement of limiting 
coolant superheats associated with spontaneous nucleation is not 
the only mechanism by which vapor explosions in liquid-liquid 
systems are possible. 


18376 (UCLA-ENG—7593) Post-accident heat removal for 
LMFBR’'s. Catton, I. (California Univ., Los Angeles (USA). 
School of Engineering and Applied Science). Nov 1975. Contract 
= (04-3)-34. 58p. Nuclear Regulatory Commission, Washington, 

This report describes work performed at UCLA on Post Ac- 
cident Heat Removal. The work includes a study of the possibility 
of an LMFBR core being dispersed during the initial stages of an 
HCDA as well as analysis of several in-vessel processes relevant to 
establishing whether or not in-vessel containment can be achieved 
for the FFTF. Predictions of dryout conditions for FFTF are made 
and found to differ from those previously reported. An approxi- 
mate criterion for core dispersal is presented which indicates that 
much higher decay heat levels may be required for core dispersal 
than predicted. Application of recent work on predictions of heat 
transfer from downward facing surfaces indicates that non-uniform 
heat flux has a significant effect on the FFTF lower dome 
thickness. 


19377 (WCAP—8566-A) Westinghouse ECCS: four loop plant 
(17 x 17) sensitivity studies. Johnson, W.J.; Massie, H.W. Jr.; 
Thompson, C.M. (Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA). PWR Systems Div.). Apr 1976. 109p. Westinghouse Elec- 
tric Corp., Pittsburgh, PA. 

Presented are results of 4 loop plant (with 17 x 17 fuel) 
sensitivity studies using the 3/15/75 version of the Westinghouse 
ECCS Evaluation Model. The studies presented will be referenced 
by applicable individual plant Safety Analysis Reports to aid in 
demonstrating compliance with ECCS Acceptance Criteria. 


19378 (WCAP— 8655) Seismic qualification of the rotary relay 
for use in the solid state protection system. Vogeding, E.L.; Jarecki, 
S.J. (Westinghouse Nuclear Energy Systems, Pittsburgh, Pa. 
(USA)). Jan 1976. vp. Westinghouse Electric Corp., Pittsburgh, 
PA. 


The seismic qualification of a rotary relay that can be used 
as a replacement for the type of relay located in the output section 
of the Solid State Protection System is described. The qualification 
test results indicate that the tested relays did not exhibit any con- 
tact bounce or abnormal operation; they performed satisfactorily 
before, during, and after the simulated seismic vibration tests. 


19379 (WCAP— 8669) Appendix H to RESAR-3S containment 
functional . (Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA)). Feb 1976. vp. Westinghouse Electric Corp., Pittsburgh, 
PA. 


Following a design basis accident, a pressure is built up in 
the containment as a result of steam and hot water being spilled on 
the containment floor. This material is presented in order that the 
containment functional design may be verified as safe. Also in- 
cluded in this material is a method to verify the adequacy of the 
internal structures within the containment. 


19380 (WCAP—8683) Experimental verification of wet fuel 

criticality amalyses. Dominick, Orr, W.L. 
(Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Water Reac- 
tor Divisions). Dec 1975. vp. Westinghouse Electric Corp., Pitt- 
sburgh, PA. 

Coupled-core critical experiments conducted at the 
Westinghouse Reactor Evaluation Center (WREC) were analyzed 
using modified versions of the LEOPARD and PDQ codes to 
establish the validity of diffusion theory spatial calculations for wet 
fuel storage criticality analyses. The results show that standard 
Westinghouse design methods overpredict the measured k/sub eff/ 
values for one set of experiments and is well within the measure- 
ment uncertainties for the other set of experiments. Therefore, 
based on comparisons with definitive experimental data, it is con- 
cluded that a correction to account for differences between trans- 
port and diffusion theory (which adds additional conservatism) is 
not justified. 


19381 (XN—75-6(A)) Flew bi model for LOCA 
analyses. (Exxon Nuclear Co., Richland, Wash. (USA)). 29 Jan 
1976. vp. Exxon Nuclear Co., Inc., Richland, WA. 

Statistical models are developed for predicting the mag- 
nitude of flow blockages in reactor fuel assemblies. Parameters in 
these models are evaluated with experimental rod bulging data 
from single and multi-rod tests that simulated LOCA conditions. 
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The statistical models utilize bulge strain data and may be used to 
evaluate the following effects on maximum planar flow area 
blockage fraction: presence of guide tubes, deformation of rods 
which have not bulged, movement of rod centers, different bulging 
probabilities between rods, and axial bulging distribution. The ex- 
perimental data has shown the clad stress at bulging to be the pri- 
mary variable for flow blockage. 


19382 (XN—75-19(A)) Carryout rate fraction correlation for 

water reactors. Lang, F.D. (Exxon Nuclear Co., 
Richland, Wash. (USA)). 24 Mar 1975. 22p. Exxon Nuclear Co., 
Inc., Richland, WA. 

Safety analysis of pressurized water reactor segregates ac- 
cidents involving loss of coolant generally into three time frames: 
blowdown, heatup and reflood. For evaluation of the effects of the 
teflood transient, knowledge of the reactor’s outlet flow rate and 
the level of the quench front along the rod length is vitally impor- 
tant. To obtain a measure of this flow rate a correlation of the car- 
ryout rate fraction (CRF) has been developed from experimental 
data. The correlation was specifically developed for low flooding 
rates currently being encountered in loss of coolant accident 
analyses. Until this time no correlation has been available which 
reasonably predicts carryout rate fraction for flooding rates less 
than 2.0 in/sec. 


19383 (K-Trans—81) Nuclear energy: the problem. Parliament 
fails to take up the ultracentrifuge de t. Berkhout, H.A.; 
Schumacher, P. [nd]. Translation of Dutch report. 13p. Dep. NTIS 
$3.50. 


19384 (ORNL-tr—4083) Development of mass flow measuring 
methods for unsteady two-phase streams. Loeffel, R.; Barschdorff, 
D.; Wolf, E.; Class, G.; Reimann, J.; John, H. Translated by R.G. 
—" from KFK Nachr.; No. 3, (1975). 16p. Dep. NTIS 

The development of instruments and methods for study of 
the hydraulics of loss-of-coolant accidents in LWR type reactors is 
described. The projects include development of a true mass flow 
meter, infrared absorption methods for determining individual 
components and mass flows in an unsteady air-H,O stream, a 
radionuclide measuring method for two-phase flow, and a joint 
testing bench for testing and calibrating two-phase mass flow mea- 
suring methods. (JWR) 


19385 (FRRSR—2) Water—steam model for LOCA studies. 
Sureau, H.; Houdayer, G. (Electricite de France, 75 - Paris). 22 
May 1975. Translated from French report. 57p. TIC. 

Work performed under United States Nuclear Regulatory 
Commission—Light Water Reactor Safety Technical Exchange 

m. 
In view of the importance of imbalance between steam- 
water phases, a 4-equation model for the two phase flow is sug- 
gested, to be included in the CLYSTERE code. This code is used 
to evaluate primary system breaches from the standpoint of (1) 
mechanical stresses to NSS structures, (2) ECCS efficiency, and 
(3) mechanical and thermal stress to the containment structures. 
Included are the theoretical bases for this model as well as an ini- 
tial comparison with experimental findings. 


19386 (ANL-Trans— 1043) Shielding of the handling devices 
and the auxiliary circuits of the Phenix reactor. Culambourg, J.; 
Godot, B.; Jegu, J. Jun 1975. Translated from pp 923-936 of 
volume 3 of 4th international conference on reactor shielding, 
Paris, October 9—13, 1972. (CONF-721018—30). 2Iip. Dep. 
NTIS $3.50. 

From 4. international conference on reactor shielding; Paris, 
France (9 Oct 1972). 

A discussion is presented of how shielding problems were 

solved in the PHENIX reactor design. After giving the strength of 
various radioactivity sources the paper describes fuel handling 
through a shielded lock chamber exchangers, pumps, transfer arm 
and control rods mechanisms handling in two shielded mobile 
casks. Then it deals with shielding and running and maintaining the 
circuits for purification of the argon plenum. The conclusion sug- 
gests shielding specialists to be present in design team in order to 
minimize costs. 
19387 Steam—water mixing studies related to emergency core- 
cooling system performance. Cudnik, R.A.; Carbiener, W.A. 
(Battelle Columbus Labs., OH). Nucl. Saf.; 17: No. 2, 185- 
193(1976). 

A review is presented of recent experimental work related 
to the interactions between the primary-system fluid and emergen- 
cy core-cooling (ECC) water in light-water-reactor systems during 
recovery from a postulated loss-of-coolant accident. The testing 
programs are exploratory separate-effects tests in reduced-size 
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simulators of reactor systems. The tests address the ~~ | 
manometer loop, the cold-leg pipe—ECCS injection section, 

the downcomer annulus—lower plenum regions of reactor systems. 
Data to date indicate the absence of cold-leg pipe plugging, the 
presence of oscillatory flow behavior initiated by full pipe flow, 
and the predominant role of condensation in both the injection 
section and annulus regions. 


19388 RELAP4 computer code. I. Application to nuclear 
power-plant Solbrig, C.W.; Barnum, D.J. (Aerojet Nuclear 
Co., Idaho Falls, ID). Nucl. Saf.; 17: No. 2, 194-204( 1976). 

The RELAP4 computer code is a very useful tool for 
nuclear safety analysis. It is used principally in the analysis of the 
hypothetical loss-of-coolant accident but is also used in several 
other applications. A description is given of the basic fluid model; 
the improvements over its predecessor, RELAP3; and a further 
modification, RELAP-EM, specifically designed to produce conser- 
vative results. RELAP4 is compared to other similar codes, and 
the generic limitations of these codes are noted. It is concluded 
that RELAP4 is an example of the better current nuclear safety 
codes. 


19389 Laminar film condensation on a vertical melting surface. 
Epstein, M.; Cho, D.H. (Argonne National Lab., IL). J. Heat 
Transfer; 98: No. 1, 108-113(Feb 1976). 

Laminar film condensation of a saturated vapor on a verti- 
cal melting surface is treated theoretically, with emphasis on de- 
partures from a previous treatment produced by: (a) arbitrary 
liquid Prandtl numbers and (b) cond i Iting sy in- 
volving two materials of immiscible liquids. An integral method is 
utilized which takes full account of the effects of both liquid film 
inertia and shear force at the condensing vapor-liquid film inter- 
face. For a one-component system accurate numerical results for 
the melting rates are displaced graphically and define the range of 
validity of a simple treatment of this problem based on Nusselt’s 
method. For a two-component system, illustrative calculations are 
made for the condensation of a refrigerant vapor on melting ice. 


19390 Limits on sodium voiding reactivity addition rate for 
very liquid-metal fast breeder reactors. Hummel, H.H.; 
Kalimullah; Pizzica, P. (Argonne National Lab., IL). Nucl. Sci. 
Eng.; 59: No. 4, 440-441(Apr 1976). 

Recalculation of sodium voiding ramp rates in a loss-of-flow 
accident for a model of a 4000-MW(e) oxide-fueled liquid-metal 
fast breeder reactor gave results much lower than those found 
previously by Bleiweis et al. Only a part of this difference could be 
ascribed to differences in the primary coolant loop model. 


19391 Effects of helium mixing and heat transfer on contain- 
ment design pressure in a high-temperature gas-cooled reactor. Mc- 
Carty, J.R.; Kolar, M.J. (Gilbert/Commonwealth, Jackson, MI). 
Nucl. Technol.; 29: No. 3, 406-414(Jun 1976). 

Containment design pressure for a high-temperature gas- 
cooled reactor is determined by its response to a design basis 
depressurization accident. The effects of heat transfer to internal 
structures and of helium mixing significantly affect the response. In 
the mathematical model discussed, the containment is divided into 
two regions; a lower region that contains only air, and an upper re- 
gion that contains all the helium and whatever air is assumed to 
mix. Heat sinks are distributed vertically. At each instant, a given 
heat sink is calculated to be in either the unmixed region or the 
mixed region. In this way, both the mixing fraction and the heat 
transfer data can be changed. The peak pressure can be reduced 
by (a) placing heat sinks higher in the containment, (b) increasing 
the mixing fraction, and (c) accounting for heat transfer as the 
helium rises through the lower region. 


19392 Development of direct apparatus to 
study the response of nuclear fuels to applied transients. Wrona, 
B.J.; Johanson, E. (Argonne National Lab., IL). Nucl. Technol. ; 
29: No. 3, 433-442(Jun 1976). 

A prototype direct-electrical-heating apparatus has been 
modified extensively to perform more sophisticated experiments 
for the out-of-reactor simulation of the in-reactor response of 
nuclear fuels to applied transients. Improvements have been made 
to the specimen chamber and the electrical system, and additional 
instrumentation has been installed. Preliminary results of prooftests 
indicate that interesting fuel-motion phenomena such as incipient 
melting, prefailure fuel motion, and gross fuel motion can be stu- 
died by means of precise, reproducible, and interrupted experi- 
ments. 
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REFER ALSO TO CITATION(S) 19438, 19503, 19601 
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REFER ALSO TO CITATION(S) 22238, 22248 


19393 (AD-A—015386) Advanced for photon 
sources. Volume 2. Fast switching of vacuum energy 
stores. Final report, Sep 1972—Jul 1973. Bailey, V.; Demeter, L.; 
Benford, J.; Noeth, A.; Sloan, D. (Physics International Co., San 
Leandro, Calif. (USA)). Oct 1973. Contract DNA001-72-C-0176. 
228p. (PIFR—398-Vol-2). NTIS $7.50. 

See also Volume 3, AD-A—015387. 

Inductive (magnetic) energy storage systems are analyzed in 
terms of their application to generation of ultra-high power pulses. 
Such systems can transform low-power energy inputs into high- 
power outputs (power multiplication) by shortening the energy 
delivery time. Energy transfer from magnetic store to resistive load 
can approach 100% efficiency. Models of several accelerated 
metallic plasma transfer switch geometries indicate that such 
switches can be energetically efficient and can produce substantial 
voltage multiplications. Using a versatile and extensively diagnosed 
apparatus, experiments were conducted to test these predictions. 
The experiments confirmed the modeling and established design 
criteria for metallic wire plasma switches. Operating at 25 kJ ener- 
gy level, a coaxial switch produced narrow (60 to 300 ns) voltage 
spikes with voltage and power multiplications of 3. 


19394 (AD-A—015892) Design, construction and testing of a 
pulsed high energy inductive superconducting energy storage 
. Final report, 1 Apr 1971—4 Apr 1975. Lucas, E.J.; 
Punchard, W.F.B.; Margosian, P.M.G.; Thome, R.J.; Camille, R.J. 
(Magnetic Corp. of America, Waltham, Mass.). Sep 1975. Con- 
F33615-71-C-1454. 291p. (MCA-TR-WP—10-2). NTIS 

See also report dated Dec 1972, AD—755359. 

Major problems associated with inductive energy storage 
systems operated at high repetition rates include: breaking high 
currents in inductive circuits; developing a low loss superconductor 
and from it building a coil which remains superconducting during 
the rapid charge period; and building a low heat leak non-conduct- 
ing dewar. Theoretical analyses concerning conductor energy 
losses, transient heating effects, electrical circuits, and switch ac- 
tuation, were conducted. To confirm these analyses experiments 
were conducted on model non-conducting dewars and | and 7 kJ 
stored energy model coils using a pneumatically actuated vacuum 
interrupter. 


(CONF-760212—1) Superconductive energy 
ductor-converter units for power systems. . 
(Wisconsin Univ., Madison (USA)). 1976. 17p. Dep. NTIS $3. 50. 

From Engineering foundation conference; Pacific Grove, 
California, United States of America *USA® (8 Feb 1976). 

The objective of the Superconductive Energy Storage 
Research and Development Program at the University of Wiscon- 
sin is to establish a sound technical and economic basis for arriving 
at a decision to build or not to build an I—C 
(Inductor—Converter) unit experimental model with warm support 
in bedrock probably in the range from 10 to 30 MWh of energy 
storage capability. Bedrock appears to provide the only possible 
means for realizing the required low structural costs. Furthermore, 
the inherent advantage of economy of size so unique for magnetic 
energy storage (but so characteristic of most other major com- 
ponents in large bulk power transmission systems) provides strong 
motivation for establishing the technology essential to ultimate 
realization of the envisioned longer range benefits in very large 
sizes, say 10,000 MWh. I—C units are shown to have cost ad- 
vantages in larger sizes representative of bulk power transmission 
system concentrated storage needs. Projected steady-state as well 
as dynamic power system benefits and credits are shown to be sub- 
stantial. Foreseeably, I—C units would be logical companions for 
base load generation regardless of the prime mover energy source 
(coal, nuclear fission, or fusion). 


19396 (LA—6225-PR) Superconducting Magnetic Energy 
Storage Project at LASL, April 1—September 30, 1975. Progress 

Hassenzahl, W.V. (comp.). (Los Alamos Scientific Lab., 
N.Mex. (USA)). Feb 1976. Contract W-7405-eng-36. 14p. Dep. 
NTIS $4.50. 

Details are reported on the design of a 100-MJ supercon- 
ducting magnet energy storage system. Superconducting wire of a 
type which may be used in the 100-MJ model arrived and ex- 
ceeded design currents at several fields when tested in short sam- 
ples. This conductor will be wound into a small coil, consisting of 
seven double pancakes, and having magnetic field-current charac- 
teristics similar to the 100-MJ model. Two double pancakes have 
been wound out venom nrg conductor which has the same cross 
section as the supe 
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19397 Magnet for superconductive energy storage for power 
systems. Boom, R.W.; Hilal, M.A.; Moses, R.W.; McIntosh, G.E.; 
Peterson, H.A.; Willig, R.L.; Young, W.C. (Univ. of Wisconsin, 
Madison). 477-484 of In Fifth international conference on mag- 
net techno (MT- 5). Sacchetti, N. (ed.). Frascati, Italy; 
Comitato Nazionale per |’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The design of large superconductive single layer segmented 
solenoids for energy storage in large electric utility systems is 
discussed. Such a unit would be charged at night when demand is 
low and discharged during the peak demand daytime hours. Typi- 
cal uses are 2 to 10 h discharges at rates of 500 to 2000 MW. The 
coil is mounted in bedrock with forces carried by the rock. The 
structural and cryogenic aspects of designing a low loss cryogeni- 
cally stable solenoid limited by cost optimization are presented. 
With conservative cost estimates, it is shown that such units might 
add only approximately 0.018$/kWh to the low night-time power 
cost for competitive daytime resale. 


19398 Magnetic energy storage for electric utility applications. 
Hassenzahl, W.; Fuka, L.; Keller, W.E.; Schermer, R.; Turner, R. 
(Los Alamos Scientific Lab., NM). pp 485-492 of In Fifth interna- 
tional conference on magnet technology (MT-5). Sacchetti, N. 
2). Frascati, Italy; Comitato Nazionale per I’Energie Nucleare 
(1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The electric utilities experience load fluctuations ranging 
from seasonal variations to disturbances lasting less than a second. 
The utilities have responded to the daily load variations by in- 
stalling gas turbines and pumped-hydro energy storage units and by 
selling off-peak-power at a low cost. For the short term variations 
there has been no satisfactory solution, the undesirable result being 
that the system frequency is not constant. Superconducting Mag- 
netic Energy Storage (SMES) shows promise for use in improving 
system stability and providing automatic frequency control, in ad- 
dition to supplying power for the daily peak load. These units 
would be interfaced to an electric power system with an ac-dc con- 
verter having a response time on the order of milliseconds. The 
Los Alamos Scientific Laboratory (LASL) is developing the 
technology of superconducting magnetic energy storage by con- 
structing model systems and by determining the economic feasibili- 
ty of large-scale systems. The evaluation of large units includes 
determining the effects of geometry, operating temperature, etc. 
on cost, and estimating the economic impact of these systems on 
the electric utilities. The LASL program is described, and empha- 
sis is given to the design of a 100 MJ model magnet for which con- 
struction is expected to begin in 1975. One feature of this magnet 
will be operation at 1.8K. 


PUMPED HYDRO 


REFER ALSO TO CITATION(S) 19037 


FLYWHEELS 


(NTIS/PS—75/743) Design and applications of 


flywheels. A bibliography with abstracts. Search period covered: 
1964—October 1975. Habercom, G.E. Jr. (National Technical In- 
formation Service, Springfield, Va. (USA)). Oct 1975. 94p. NTIS 
$25.00. 

The design and varied appteations of flywheels are in- 
vestigated in these Gover red research reports. Such 
diversified applications as satellite stabilization, surface vehicle 
propulsion, and energy transfer devices (e.g. windmills) are 
reviewed. The bibliography contains 69 references. 


THERMAL 
REFER ALSO TO CITATION(S) 19619 


19400 Space heating using off-peak electric heat storage. 
Barabas, M.F. (to Saskatchewan Power Corp.). US Patent 
3,958,101. 7 Mar 1974. Priority date 8 Mar 1973, United King- 
dom of Great Britain and Northern Ireland (UK). vp. 

A method of space heating which comprises: storing electri- 
cally generated heat in a solid mass of material selected from the 
group consisting of Na,SO,, NaCl, CaCl, and KCl, and mixtures of 
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these materials, the material incorporating a binding agent opera- 
ble to bind together the material constituting the solid mass 
throughout a contemplated range of operating temperatures of the 
solid mass; storing the heat in the heat storage material during off- 
= electrical power periods and withdrawing the heat from the 

t storage material on demand; and operating the heat storage 
material in a solid form without appreciable physical deterioration 
throughout a temperature range of about room temperature to 
about 1200°F. 


CHEMICAL 


REFER ALSO TO CITATION(S) 18404, 18835 


BATTERIES 
REFER ALSO TO CITATION(S) 20156, 20253 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 19007, 19699 


19401 (AD-A—016643) Lithium batteries: an overview. 
Technical note. Nagy, G.D. (Defence Research Establishment, Ot- 
tawa, Ontario (Canada)). Oct 1974. 26p. (DREO-TN—74-29). 
NTIS $3.75. 

In the search of high-energy density batteries, lithium 
systems have always been prime candidates because of their low 
equivalent weight and high potential. Problems have been con- 
cerned with handling and efficient utilization of the active com- 
ponents. The recent advent of promising commercial batteries has 
demonstrated the viability of lithium systems. This paper reviews 
some of the promising systems and their problems. (GRA) 


19402 (ANL—75-36) High-performance batteries for off-peak 
energy storage and electric-vehicle propulsion. Progress report, 
January—June 1975. (Argonne National Lab., Ill. (USA)). Mar 
1976. Contract W-31-109-Eng-38. 126p. Dep. NTIS $7.00. 

This report describes the research and management efforts, 
for the period January—June 1975, of Argonne National Labora- 
tory’s program on high-performance lithium/metal sulfide batteries. 
The batteries are being developed for two applications, off-peak 
energy storage in electric utility networks and electric-vehicle 
propulsion. The battery design for the two applications differ, par- 
ticularly in cell configuration and electrode design, because of the 
differing performance requirements. The present cells are verti- 
cally oriented, prismatic cells with two negative electrodes of a 
solid lithium—aluminium alloy, a central positive electrode of iron 
sulfide (FeS, or FeS), and an electrolyte of LiCI—KCI eutectic 
(mp, 352°C). The operating temperature of the cells is about 
400—450°C. Recent effort in the development of engineering-scale 
cells was focused on designing and fabricating vertically oriented, 
prismatic cells and on improving the lifetime capabilities of cells. 
Work on electrode development was directed toward the evalua- 
tion of the factors that influence the performance of the negative 
electrode and the development of new designs of vertical, 
prismatic iron sulfide electrodes. Materials studies included work 
on improving feedthroughs and separators, corrosion tests of can- 
didate materials of construction, and postoperative examinations of 
cells. Cell chemistry studies included continuing investigations of 
cell reactions and the identification of advanced cell systems. Bat- 
tery development work included the design of a battery for an 
electric automobile and the development of battery components. 
The transfer of Li— Al/FeS/sub x/ battery technology to industry is 
being implemented through contracts with industrial firms for the 
manufacture of components, electrodes, and cells. 


19403 (ANL—76-12) Cost estimate for the commercial manu- 
facture of lithium/iron sulfide cells for load-leveling. Towle, W.L.; 
Graae, J.E.A.; Chilenskas, A.A.; Ivins, R.O. (Argonne National 
Lab., Ill. (USA)). Mar 1976. Contract W-31-109-Eng-38. 73p. 
Dep. NTIS $4.50. 

An estimate was made of the cost of commercial manufac- 
ture of batteries for load-leveling in utility networks, based on the 
Li—Al/FeS system. The battery design chosen is the 0.92-kWh cell 
proposed for the BEST Facility. The manufacturing plant was sized 
to produce 5000 of such cells per day. These cells are assembled 
for sale in battery cases or submodules, 24 cells to a case. The 
plant investment is estimated to be $12,500,000. A selling price of 
$29.16 per kWh is projected; this price yields a 25 percent return 
on invested capital. An allowance for recycle lithium yields a net 
price of $27.33 per kWh. 30 figures, 5 tables. 
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19404 (TID—27055) Ford/ERDA sodium—sulfur battery 
development, Phase I. Final report, June 15, 1975—March 31, 
1976. Weiner, S.A. (Ford Motor Co., Dearborn, Mich. (USA)). 
Jul 1976. Contract E(11-1)-2566. 37p. Dep. NTIS $4.00. 

The pre-pilot facility for the batch production of B’’-alu- 
mina tubing was designed and remodeled. Critical items of capital 
equipment were specified and placed on order. Work began on the 
construction of the pre-pilot spray dryer and the batch and con- 
tinuous sintering furnaces. Two cells incorporating high-power- 
density electrode design and stainless steel containers for sodium 
and sulfur were designed, constructed, and tested. The first cell 
delivered an average of 286 W/kg during one discharge cycle at 
750 mA/cm?. The energy density was 44 Wh/kg at this high cur- 
rent density, whereas at 50 mA/cm?* over 80 Wh/kg could be 
reached. The cell became non-faradaic after 45 days because of 
ceramic failure. The second cell was put on test only recently. A 
cell with separate compartments for charging and discharging and 
with electrodes optimized for either task was tested successfully. 
Efforts to develop corrosion-resistant sulfur container materials 
were initiated. Static sodium tetrasulfide corrosion tests were con- 
ducted for 30 to 60 days at 400°C on substrates of pure chromium 
and iron, nickel, cobalt, aluminum, titanium, niobium, tantalum, 
zirconium, and molybdenum base alloys. These substrates were 
tested with and without various surface treatments and protective 
coatings. The results showed that aluminum, molybdenum, ferritic 
stainless steels and Inconels show varying degrees of promise. The 
first cell tested under this program was thoroughly examined after 
failure. The coating of graphite-filled polyphenylene resin applied 
to the AISI 446 stainless steel container had not stood up satisfac- 
torily, perhaps owing to overheating. There were no signs of 
degradation of any of the seals. 21 figures. 


19405 R AI/Cl, battery with molten AICI, elec- 
trolyte. Holleck, G.L.; Giner, J.; Burrows, B. (Tyco Labs., 
Waltham, MA). pp 305-310 of In From electrocatalysis to fuel 
cells. Sandstede, G. (ed.). Seattle; University of Washington Press 
(1972). 

A molten salt system based on Al and Cl, carbon elec- 
trodes, with an AICl,—alkali chloride eutectic as electrolyte, offers 
promise as a rechargeable, high-energy-density battery which can 
operate at a relatively low temperature. Electrode kinetics studies 
showed that the electrode reactions at the Al anode were rapid 
and that the observed passivation phenomena were due to the for- 
mation at the electrode surface of a solid salt layer resulting from 
concentration changes on anodic or cathodic current flow. It was 
established that carbon electrodes were intrinsically active for 
chlorine reduction in AlCl,—alkali chloride melts. By means of a 
rotating vitreous carbon disk electrode, the kinetics parameters 
were determined. 7 figures, 1 table. 


19406 Characteristics of metal—air s. Beccu, K.D. 
(Institut Battelle, Geneva). pp 311-332 of In From electrocatalysis 
to fuel cells. Sandstede, G. (ed.). Seattle; University of Washington 
Press (1972). 

In recent years metal—air systems have received large 
research and development expenditures because of their attractive 
energy densities, their promising performance and their ability to 
be electrically, chemically, or mechanically recharged. The objec- 
tive of the research and development is a high-energy-density 
power source for military or civilian applications and in particular 
for use in an electric vehicle. Although a large variety of systems 
has been investigated and numerous technologies have been set up, 
this objective has not yet been attained. The major problems still 
to be overcome are not only of a fundamental nature, such as the 
passivation phenomena of certain metals during discharge, but also 
of a more technological aspect, such as the optimal recharge 
process of the anode, the heat evolution during high power drain, 
and the corrosion reaction at high temperature. In this paper 
emphasis is put on the still-remaining problems of the most ad- 
vanced system—zinc/air operating in alkaline solution. The short- 
comings and the advantages of the other systems—Cd—, Fe—, 
Ga—, Al—, Mg—, Li—, Ca—, Pb—, and Na—air—are briefly out- 
lined. The cathode of the cell, the air—oxygen electrode, is con- 
sidered only when incompatibility with the electrolyte or the 
anodic discharge product have been reported. 17 figures, | table. 


19407 Electrochemical cell. Auborn, J.J.; Lieberman, S.1. (to 
GTE Labs., Inc.). US Patent 3,923,543. 2 Dec 1975. Filed date 24 
Oct 1974. 14p. 

An electrochemical cell is described which has an alkali 
metal anode; a cathode including as the active cathode material an 
intercalation compound of graphite and fluorine of the general for- 
mula (C,F)/sub n/, wherein n refers to the presence of a large, but 
indefinite, number of recurring (C,F) groups in the intercalation 
compound; and an electrolyte containing an inorganic solvent 
selected from the group consisting of phosphorus oxychloride, 

fl phosphoryl dichloride, thionyl chloride, sulfuryl 
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chloride, and mixtures thereof, and a solute dissolved in the inor- 
ganic solvent material. Of particular interest are those cells which 
have a Lewis acid, or an excess of a Lewis acid, present in the 
electrolyte either by actual addition or by dissociation. A unique 
feature of such cells is that the cathode material will catalyze the 
electrochemical decomposition of the solvent resulting, quite unex- 
pectedly, in a cell having a coulombic cathode utilization efficien- 
cy greater than 100 percent of the theoretical attainable according 
to reduction of the active cathode material. 


19408 Battery with recessed terminals and fuse. Slautterback, 
R.C. (to Eltra Corp.). US Patent 3,937,636. 10 Feb 1976. Filed 
date 12 Jun 1975. 6p. 

A wet cell battery has a plurality of covered recesses in the 
top. Positive and negative terminals extend into two of the 
recesses. A two-conductor cable which extends out of the recesses 
is connected to the terminals and includes a fuse which is disposed 
in one of the recesses. 10 figures. 


19409 Sodium sulfur cells. Sudworth, J.L. (to British Railways 
Board). US Patent 3,939,007. 17 Feb 1976. Priority date 16 Jan 
1973, United Kingdom of Great Britain and Northern Ireland 
(UK). 4p. 

A sodium—sulfur cell comprises inner and outer tubes, the 
inner tube constituting the solid electrolyte for the cell. The interi- 
or of the inner tube defines the anode compartment of the cell, 
and the space between the inner and outer tubes defines the 
cathode compartment of the cell. The inner tube contains metal 
wool and/or a plate spaced from the inner surface of the inner 
tube to cause molten sodium to be distributed over the inner sur- 
face of the inner tube by capillary action. The inner and outer tu- 
bular members are closed at one end by a compression seal as- 
sembly. The seal assembly comprises a flange on the inner tubular 
member engaging the end of the outer tubular member to close 
the end of the outer tubular member, a closure member engaging 
the flange to close the inner tubular member, and a clamp fitting 
over the closure member and held in position by the outer tubular 
member. 


19410 Modular electrical e storage device. Saunders, R.C. 
(to Electric Power Research Inst.). US Patent Application 
BS12,818. 6 Apr 1976. Filed date 7 Oct 1974. 14p. 

A compact modular electrical energy storage device com- 
prises one or more cell modules in which certain components of 
the device are maintained in a substantially fixed position by utiliz- 
ing a resilient porous body of compressed carbon fibers to urge the 
components into physical contact with one another. The invention 
further provides means for maintaining the cell components in 
such fixed position during cell operation at elevated temperatures 
for extended periods of time. A preferred compact cell module 
construction particularly suitable for use in a high-temperature, 
high-energy-density lithium battery includes two positive electrode 
assemblies positioned in opposing relationship by a U-shaped 
spacer member maintained in contact with a separator member of 
each positive electrode assembly by a resilient porous body of 
compressed graphite fibers, a unitary double-faced negative elec- 
trode assembly being positioned between the two positive elec- 
trode assemblies. 6 figures. 


19411 Zinc chlorine molten salt cell. vonWinbush, S.; Sam- 
mells, A.F. (Gould Inc., St. Paul). J. Electrochem. Soc.; 123: No. 5, 
650-653(May 1976). 

Preliminary work was done to study the feasibility of a mol- 
ten zinc chloride cell, using NaCl and KCI additions to increase 
the electric conductivity. It is concluded that more work is needed 
to optimize the Zn deposition for good adhesion to the substrate. 
(DLC) 


PERFORMANCE AND TESTING 


19412 High power electrochemical systems. Cairns, E.J.; Steu- 
nenberg, R.K.; Shimotake, H. (Argonne National Lab., IL). pp 
361-364 of In From electrocatalysis to fuel cells. Sandstede, G. 
(ed.). Seattle; University of Washington Press (1972). 

The requirements of high-specific-power, high-specific-ener- 
gy batteries for spacecraft, off-peak energy storage, vehicle propul- 
sion, etc., are considered. The following promising cells are briefly 
reviewed: Na/B-Al,O;/S, Li/LiCl/Cl,, Li—Al/LiCI—KClI/CI—C, 
Li/LiF—LiCI—Lil/Se, and Li/LiBr—RbBr/S. Operating charac- 
teristics and current problems are included. 2 figures, | table. 
(RWR) 


19413 (AD-A—011995) Nickel/cadmium aircraft batteries: 
thermal considerations. Feldman, K.; Haines, R.L.; LePage, W.A. 
(Defence Research Establishment, Ottawa, Ontario (Canada)). 
Apr 1975. 26p. (DREO-R—718). NTIS $3.75. 
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Thermal problems in nickel/cadmium aircraft batteries are 
serious due to effects on battery life and safety of operation. In 
this study theoretical background of battery heating and cooling 
was reviewed, and confirmatory experiments were carried out. It 
was found that, when nickel/cadmium batteries are charged at low 
rates, cooling takes place, but the reverse is true at high rates. 
Rapid heating takes place during high rate discharges and also dur- 
ing overcharge if the separator materials permit oxygen to reach 
the negative plate. Magnitudes involved are illustrated by typical 
examples. (GRA) 


19414 (AD-A—012303) Nickel hydrogen energy storage for 


satellites. Supplement to final report, Dec 1974—Feb 1975. Levy, 
E. Jr.; Rogers, H.H. (Hughes Aircraft Co., El Segundo, Calif. 
(USA)). Nov 1974. Contract F33615-73-C-2064. 87p. 
(SCG—50124). NTIS $4.75. 

Supplement to report dated Nov 1974, AD-A—006427. 

The purpose of this supplement is to report additional test 
data on Tyco 50-Ah boilerplate cells, cycle and capacity test 
results on Eagle-Picher 20-Ah ‘prismatic’ cells and 50-Ah pineap- 
ple-slice design boilerplate cells. Detailed test data are presented 
and interpreted in this report. An appendix which discusses selec- 
tion of material for the nickel—hydrogen battery pressure vessel is 
also provided. (GRA) 


19415 (AD-A—014337) Evaluation and improvement of a 
sealed battery system for aircraft. Final technical report, Nov 
1971—Jul 1974. McWhorter, T.A. (Air Force Aero-Propulsion 
Lab., Wright-Patterson AFB, Ohio (USA)). Apr 1975. 6lIp. 
(AFAPL-TR—74-82). NTIS $4.25. 

A sealed nickel—cadmium battery with an integral power 
conditioning package called a Maintenance Free Aircraft Battery 
was evaluated for compatibility and performance in B-52H, C-135, 
KC-135 and UH-IF aircraft. Modifications were made to the bat- 
tery system, as necessary to achieve satisfactory performance. 
Flight-test results are presented. General compatibility and good 
performance of the first version of the maintenance-free battery 
system were experimentally demonstrated. It is recommended that 
further work be undertaken to establish a reliable, long-term 
system. (GRA) 


19416 (AD-A—014474) Research and development in the 

fiber sodium—sulfur battery. Annual technical report. Levine, 
C.A. (Dow Chemical U.S.A., Walnut Creek, Calif.). 30 Jun 1975. 
Contract DAHC15-73-C-0254. 25p. NTIS $3.25. 

See also report dated 31 Dec 1974, AD-A—008849. 

The hollow fiber sodium—sulfur cell has been shown to 
have outstanding electrochemical characteristics. The major 
problem is to obtain increased lifetimes and still maintain the good 
performance. By observing the mode of failure of operating cells 
the authors have been able to separate those factors that cause 
shortened lifetime into several categories. They include glass fiber 
weakening at the tube sheet due to reaction with the tube sheet 
material, mechanical configurations or damage that puts excess 
strain on parts of the cell, and degradation of the fiber itself as a 
function of its electrochemical environment. Small assemblies have 
been built in which degradation from the sodium side can be iso- 
lated from degradation occurring on the sulfide side of the cell. 
These assemblies allow the authors to run Na—Na cells in which 
they can change the quality of the sodium anolyte, the current 
density, and the number of column volumes of sodium charged or 
discharged per cycle. (GRA) 


19417 (AD-A—016132) Investigation of charging methods for 
nickel—cadmium batteries. Technical report. Wagner, O.C.; Wil- 
liams, D.D. (Army Electronics Command, Fort Monmouth, N.J. 
(USA)). Sep 1975. 16p. (ECOM—4355). NTIS $3.25. 

Sealed nickel—cadmium batteries, each battery consisting 
of five 4.0-Ah D cells manufactured by General Electric Company, 
showed little difference in charge acceptance between the pulse 
and constant current dc charging modes in a temperature range of 
-20 F to about +100 F. Above +100F maximum charge ac- 
ceptance is attained at the 2C rate for both charge modes, while at 
temperatures below +40F the charge rate should be as low as 
C/10. Charge control by a pressure switch developed by General 
Research Laboratories proved to be highly practical for the sealed 
D-type nickel—cadmium batteries employed in this study. 
Memory, a phenomenon due to the formation of alpha-type 
nickelic oxide in the nickel cathodes of vented nickel—cadmium 
batteries, can be erased by occasionally draining the battery to 
about O volt per cell at the C/10 rate. (GRA) 


19418 (SAND— 75-5933) Electrical and environmental testing 
of lithium V,O, cells. II. Temperature and shock studies. Levy, S.C. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1975. Ilp. (CONF- 
760617—2). Dep. NTIS $3.50. 

From 27. power sources symposium; Atlantic City, New Jer- 
sey, United States of America *USA® (21 Jun 1976). 
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A battery needed to furnish primary power for an instru- 
mentation package has electrical requirements of 34 V maximum 
to 20 V minimum at 500 mA for three hours over a temperature 
range of -40°C to +70°C. The battery must be able to withstand a 
shock of 10,000 g's for 12 ms. Weight and volume restrictions 
require an energy density of approximately 33 Wh/kg (15 Wh/Ib) 
and 79.3 Wh/dm? (1.3 Wh/in.*). The cell chosen for testing had a 
lithium anode, a vanadium pentoxide (V,O,) cathode, and an elec- 
trolyte of lithium hexafluoroarsenate (LiAsF,) plus lithium 
tetrafluoroborate (LiBF,) in methyl formate. The cell was of a 
pile-type construction. Twenty-five cells were tested in this pro- 
. It was found that the applied shock has no effect on per- 
formance, other than an observed decrease of the standard devia- 
tion. Over the temperature range studied, performance increased 
linearly with temperature. The tested cells exceeded the system's 
electrical requirements at all test conditions. The cells are insensi- 
tive to shock levels up to 17,000 g's. 4 figures, 2 tables. (RWR) 


19419 (SAND—75-5934) Electrical and environmental testing 
of lithium V,O, cells. I. Storage and discharge rate studies. Levy, 
S.C. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1975. 14p. 
(CONF-760617—1). Dep. NTIS $3.50. 

From 27. power sources symposium; Atlantic City, New Jer- 
sey, United States of America *USA® (21 Jun 1976). 

Sandia Laboratories has needs requiring long-life, wide-tem- 
perature-range primary batteries. One system chosen for study has 
a lithium anode, a vanadium pentoxide (V,O;) cathode, and an 
electrolyte consisting of lithium hexafluoroarsenate (LiAsF,) plus 
lithium tetrafluoroborate (LiBF,) in methyl formate. The test plan 
was designed to provide information on performance, storage 
capability, and a simulated one-year requirement as a function of 
discharge rate and temperature, as well as storage time and tem- 
perature. Five cells were tested at each of 41 subtests, and the 
data were averaged. Average currents corresponded to the one- 
year rate and 5, 10, or 20 times the one-year rate. It was found 
that the system examined cannot meet performance requirements 
for a long-life, wide-temperature battery over the temperature 
range -54°C to +71°C, nor can it survive extended storage at 
elevated temperatures. However, it can survive up to one year’s 
storage at room temperature or below and up to 100 days storage 
at +57°C; and over a temperature range of -32°C to +57°C it is 
capable of meeting the performance uirements. 5 figures, 1 
table. (RWR) = 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 19738, 19762 


19420 Zinc—air Saada, A.; Vignaud, M. pp 144- 
148 of In Third international symposium on fuel cells. Brussels; 
Presses Academiques Europeennes (1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

Electrodes were developed whose performance, lifetime, 
and cost answer specific usage conditions. The use of zinc—air 
generators in primary or secondary batteries or in mechanically 
rechargeable batteries is discussed, and their characteristics are 
given. 


19421 Solid for batteries. Baukal, W. (Battelle In- 
stitut eV, Frankfurt am Main). pp 345-359 of In From elec- 
trocatalysis to fuel cells. Sandstede, G. (ed.). Seattle; University of 
Washington Press (1972). 

New types of solid electrolytes have been discovered during 
the last few years, and applications in new battery systems have 
been developed. The properties of the most important solid elec- 
trolytes are reviewed, and a tentative classification is presented. 
Most of the early battery systems contained silver halides as elec- 
trolyte. Modern batteries include the compounds Ag,SI, RbAg,I;, 
Lil, CaF,, and B-Al,O;. The review covers the state of develop- 
ment of these batteries, the problems encountered in practice with 
the individual systems, and their possible applications. | figure, 4 
tables, 73 references. 


19422 (AD-A—009145) Solid electrolytes and photoelectroly- 
sis. Semiannual technical summary report, 1 Mar—31 Dec 1974. 
Goodenough, J.B.; Dwight, K. Jr.; Hong, H.Y.; Kafalas, J.A.; 
Mavroides, J.G. (Massachusetts Inst. of Tech., Lexington (USA). 
Lincoln Lab.). 31 Dec 1974. Contract F19628-73-C-0002. 32p. 
NTIS $3.75. 

Three classes of cubic skeleton structures are explored for 
fast Na*-ion transport for use as solid electrolytes in Na—S batte- 
ries. The cubic KSb0, structure consists of an (SbO3)-skeleton 
having [111] tunnels intersecting at origin and body-center posi- 
tions. NaSbO, and 6NaSbO;.NaF disks of ca. 95 percent theoreti- 
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cal density give a Na*-ion resistivity at 300°C of rhOggq approxi- 
mately eq 13 ohm-cm and an activation energy E/sub a/ ap- 
proximately equal 0.35 eV. Preliminary investigations of alu- 
minosilicates having the carnegieite structure show promise, but a 
thOgoo approximately equals 610 ohm-cm is the best that has been 
achieved to date. The authors investigated the use of inexpensive, 
n-type hot-pressed TiO, powders as the working photocatalytic 
electrode for achieving photoelectrolysis of water. TiO, was 
selected because it is the lowest gap n-type semiconductor that, 
under illumination at an interface with water, evolves O, and does 
not decompose. A study of the physics and electrochemistry of a 
photoelectrolysis cell consisting of TiO, as the anode and 
platinized-platinum as the cathode led to an optimization of the 
parameters of the system. (GRA) 


19423 (AD-A—013931/1ST) Electrochemical impregnation of 
sintered nickel structures with cadmium using constant current step 
and alternating-current pulse techniques. Interim report, Jan 
1971—Jun 1974. Pickett, D.F.; Puglisi, V. (Spectrolab, Inc., Syl- 
mar, Calif. (USA)). Jun 1975. Contract F33615-75-C-2012. 29p. 
NTIS $3.75. 

Presented at the Electrochemical Society Meeting (146th), 
New York, N.Y., 14—17 Oct 1974. 

Cadmium electrodes, made by impregnation of sintered 
nickel plaques with cadmium hydroxide by three electrochemical 
techniques followed by formation to cadmium, can be used as effi- 
cient electrodes in nickel—cadmium secondary cells yielding 
capacities as high as 9.8 Ah/in.* for aerospace secondary power. In 
flooded, negative limited cells electrodes made with a constant 
current step technique retained 80% of the original capacity after 
750 cycles at 100% depth of discharge, over a varying temperature 
range from 21 to 43C. Alternating current pulse techniques, either 
symmetric or assymetric with respect to time, can yield electrodes 
with loadings of 2.1 to 2.3 g of Cd(OH), per cubic centimeter of 
void. These electrodes show promise of being efficient for use in 
either flooded or starved electrolyte cells. (GRA) 


19424 (AD-A—016721) Charge-discharge cycling of DREO 
air electrodes. Armstrong, W.A. (Defence Research Establishment, 
Ottawa, Ontario (Canada)). Sep 1975. 19p. (DREO-R—728). 
NTIS $3.25. 

The effects of the composition of the electrode surface in 
contact with the electrolyte on the ability of an air cathode to 
withstand the rigours of oxygen evolution during charging have 
been investigated. Of the compositions studied, a sintered nickel 
surface containing silver, mercury, and PTFE 
(polytetrafluoroethylene) exhibited the lowest oxygen evolution 
potential. With a cycle regime consisting of 1 h oxygen reduction 
at 26 mA/sq cm followed by 2 h oxygen evolution at the same cur- 
rent density, the oxygen reduction potential decreased by 156 mV 
during 41 cycles. (GRA) 


19425 (PB—244625) Technical and microeconomic analysis of 
cadmium and its compounds. Final report on Task 1. Sargent, 
D.H.; Metz, J.R. (Versar, Inc., Springfield, Va. (USA)). Mar 1975. 
Contract DI-68-01-2926. 213p. NTIS $7.25. 

The role of cadmium (and its compounds) in the environ- 
ment and in the economy of the United States was studied, to eval- 
uate the need for and the projected effect of controlling its 
production, use and dissipation. Technologically and economically 
feasible control alternatives were developed from a systematic 
documentation of cadmium production, uses, prevalence, and 
sources of pollution and an evaluation of the present and projected 
health hazards. Available information was then used directly to 
compare and optimize the various alternatives. The results led to 
two sets of recommended controls. The first, aimed at preventing 
increases in the present cadmium health hazards, consists of con- 
tinued air and water pollution abatement, environmentally-sound 
land disposal of industrial wastes and residuals, and regulation of 
application rates to agricultural lands of cadmium-bearing materi- 
als. The second set of controls exhibits a more aggressive posture 
towards limiting cadmium dissipation, which could be implemented 
in the future should a more precise definition of the health hazard 
justify such a posture. (GRA) 

tor made 


19426 Heat resistant substrates and a battery separa’ 
therefrom. Langer, A.; Scala, L.C.; Ruffing, C.R. (to Westinghouse 
Electric Corp.). US Patent 3,953,241. 26 Mar 1973. Filed date 12 
Mar 1970. vp. 

A flexible porous substrate comprises a caustic resistant 
porous flexible support. At least one side of the support is in con- 
tact with and attached to a membrane consisting essentially of a 
caustic resistant solid polymeric matrix containing a network of a 
plurality of interconnected pores having diameters between about 
5 and 75 microns, and interdispersed caustic resistant inorganic 
filler particles having a particle size diameter of between about 74 
to 700 microns. The weight ratio of filler:polymer in the polymeric 


OCTOBER 1976 


matrix ranges from 1:1 to 5:1, so that are a large number of filler 
particle contact points in the polymeric matrix. 


19427 Battery casing and sealed sodium—sulfur 

. Mitoff, S.P.; Powers, R.W.; Breiter, M.W. (to General 
Electric Co.). US Patent 3,960,596. 4 Mar 1974. vp. 

A battery casing comprises a ceramic ring, an inner casing 
of a solid sodium ion-conductive material with one open end, a 
glass seal sealing a portion of the outer wall of the inner casing ad- 
jacent its open end within and to the ceramic ring, a first outer 
metallic casing with opposite open ends and a flange at one open 
end, and a second outer metallic casing with opposite open ends. 
The first outer metallic casing surrounds the inner casing and is 
spaced away from it. The flange of the first outer metallic casing is 
adjacent the ceramic ring, a glass seal sealing the flange of the first 
outer metallic casing to one surface of the ceramic ring. The first 
outer metallic casing and the inner casing define a completely 
open chamber between the exterior surface of the inner casing and 
the interior surface of the outer casing. There is a removable 
metallic closed end for the opposite open end of the first outer 
casing. The second outer metallic casing with opposite open ends 
and a flange at one open end is positioned with the flange adjacent 
the ceramic ring, whereby the second outer metallic casing is 
spaced from and extends in an opposite direction to the first outer 
metallic casing portion. A glass seal seals the flange of the second 
outer metallic casing to the opposite surface of the ceramic ring. 
There is a second removable metallic closed end for the opposite 
open end of the second outer metallic casing. 


19428 Lead storage battery. Ito, T.; Ohtomo, K. (to Kanebo 
Kabushiki Kaisha). US Patent 3,953,236. 30 Aug 1974. Priority 
date 5 Sep 1973, Japan. vp. 

A paste-type lead storage battery is composed of unit cells. 
Each is constructed in laminated form and includes a positive plate 
coated on both surfaces with an active’ material, a fibrous structure 
placed on each side of the positive plate, and a negative plate 
placed on each fibrous struct The impro it comprises a 
separator interposed between the fibrous structure and the nega- 
tive plate on both sides of the positive plate. The separator consists 
of a paper-like sheet having continuous microporous openings 
throughout its entire area and containing at least 70 percent by 
weight of phenol resin fibers, each having a diameter of 5 microns 
or less and produced by melt-spinning and curing a novolak resin. 
The phenol resin fibers have at least 60 percent by mole of the 
phenolic hydroxyl groups of the resin capped to esterify or etherify 
the phenolic hydroxyl groups. 


19429 Battery Thornton, R.F. (to General Electric 
Co.). US Patent 3,959,011. 4 Oct 1974. vp. 

A battery casing comprises an inner casing of a solid sodium 
ion-conductive material with one open end and an outer metallic 
casing with an upper portion and a lower portion. The upper por- 
tion has opposite open ends, with an inwardly extending flange af- 
fixed to the upper portion at its first open end. The lower portion 
has opposite open ends, a removable closure for its first open end, 
and an opening in the removable closed ends. The upper and 
lower portions are joined together at their associated second open 
ends. A metallic closure consists of a cap portion with a flange and 
a cap insert. The flange of the cap portion is positioned adjacent 
the flange of the upper portion of the outer metallic casing. A first 
glass seal seals together the adjacent flanges of the upper portion 
of the outer metallic casing and of the cap portion of the metallic 
closure, and seals the adjacent flanges to the outer wall of the 
inner casing adjacent its open end. A second glass seal seals 
together the opposite surface of the flange of the upper portion of 
the outer metallic casing and a portion of the outer wall of the 
inner casing. The cap insert is adapted to be positioned within the 
cap portion, thereby closing the open end of the inner casing. 


19430 Plate grid for lead batteries. Brinkmann, J.; 
Trippe, G.; Heissman, W. (to Varta Batterie Aktiengesellschaft). 
US Patent 3,959,015. 18 Oct 1974. Priority date 21 Dec 1973, 
German, Federal Republic of (F.R. Germany). vp. 

A grid plate for a lead storage battery includes generally 
parallel, vertically extending grid rods and a current take-off con- 
nector positioned adjacent the upper ends of the rods. At least 
some of the rods have the portions farthest from the take-off con- 
nector formed as half rods and the portions closest to the connec- 
tor as whole rods. Another embodiment has at least some of the 
rods formed partly as half rods located on only one side of a plane 
parallel to the grid surface and partly as whole rods located on 
both sides of the plane. 


19431 Method for manufacturing lead grid plates for batteries. 
Tsuda, N. (to Furukawa Electric Co., Ltd.). US Patent 3,959,016. 
24 Dec 1974. Priority date 26 Dec 1973, Japan. vp. 
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A method for manufacturing a lead grid plate having an 
outer frame portion for batteries consists of two steps: preparing a 
rolled lead alloy plate, measuring 0.5 to | mm in thickness, and 
press punching the rolled lead alloy plate by means of a metal 
mold to obtain a lead grid plate. The width of the grid-forming 
members of the plate measures about the same as the thickness of 
the plate. The second step is accomplished in at least two steps by 
press punching only voids at least in every alternate file or row or 
- a zig-zag line, then filling the lead grid plate with active materi- 


19432 Grid structure for high rate lead/acid battery. M - 
lies, R.S.; Biddick, R.E. (to Environmental Protection Agency). US 
Patent 3,923,545. 2 Dec 1975. Filed date 30 Mar 1973. 4p. 

An improved electrode grid structure is formed wherein at 
least two equispaced current-carrying separators are tapered in 
width and intersect at the widest portion perpendicular to a 
tapered side element having a current collecting tab. In addition, 
the number of current-carrying separators parallel to the tapered 
current-carrying separators is greater than the number of current- 
carrying separators perpendicular to the tapered current-carrying 
separators. The purpose of the structure is to maximize mechanical 
support while minimizing the resistive paths in regions of highest 
current density. | figure. 


19433 Metal/air cells and air cathodes for use therein. Buzzelli, 
E.S. (to Westinghouse Electric Corp.). US Patent 3,925,100. 9 
Dec 1975. Filed date 26 Feb 1974. 6p. 

An air cathode for use in metal/air cells is described com- 
prising a hydrophobic layer laminated to a hydrophilic layer 
wherein the hydrophilic layer comprises a metal current collector 
integrally molded into a composition comprising: (i) an oxygen ab- 
sorption/reduction carbon, (ii) 50 to 70 percent by weight man- 
ganese dioxide, (iii) at least one of polytetrafluoroethylene and 
fluorinated ethylene propylene, and (iv) Ag-Hg catalyst. The 
hydrophobic layer preferably comprises a sheet of porous, unsin- 
tered, completely fibrillated polytetrafluoroethylene which is 
laminated to the hydrophilic layer. A metal/air cell is provided 
which includes said air cathode together with a spaced apart anode 
selected from iron, zinc, cadmium, or like metal, in an alkali 
hydroxide electrolyte. 


19434 Method of manufacturing positive nickel hydroxide elec- 
trodes. Gutjahr, M.A.; Schmid, R.; Beccu, K.D. (to Battelle 
Memorial Inst.). US Patent 3,926,671. 16 Dec 1975. Priority date 
7 Jun 1973, Switzerland. 8p. 

A method of manufacturing a positive nickel hydroxide 
electrode is discussed. A highly porous core structure of organic 
material having a fibrous or reticular texture is uniformly coated 
with nickel powder and then subjected to a thermal treatment 
which provides sintering of the powder coating and removal of the 
organic core material. A consolidated, porous nickel support struc- 
ture is thus produced which has substantially the same texture and 
porosity as the initial core structure. To provide the positive elec- 
trode including the active mass, nickel hydroxide is deposited in 
the pores of the nickel support structure. 


19435 Phenolic resin and battery separator impregnated 
therewith. Jones, R.T. (to Monsanto Co.). US Patent 3,926,679. 
16 Dec 1975. Filed date 9 Jan 1974. 8p. 

Battery separators comprising a _ cellulose substrate 
thoroughly impregnated with an admixture of resole resin and a 
polyol antimigratory agent are described. The resole resin is a one- 
stage resin with a formaldehyde to phenol mol ratio between 1.6:1 
and 2.8:1 and a molecular weight in the range of 130 to 300. After 
the cellulose substrate is impregnated with the admixture, it is 
heated to advance the resole to the infusible state. The substrate 
exhibits improved oxidation resistance in an acidic oxidation en- 
vironment. 2 tables. 


19436 Electric generators particularly dry cell batteries. Gar- 
cin, M.M. US Patent 3,948,683. 6 Apr 1976. Priority date 20 Oct 
1973, France. 8p. 

A protective cap affixed to a dry cell to be removed before 
use includes a disc-like cap covering the exposed electrode at one 
end of the cell. Axial protrusions on one face of the disc extend 
through holes in the end face surrounding the electrode, the 
protrusions being deformed while in a plastic state so as to be not 
removable without breakage. The cap is removed by fracturing the 
protrusions with a rotary motion. In another embodiment a single 
annular flange fits in an annular groove around the electrode. Yet 
another embodiment includes axial and radial projections to adopt 
to the specific form of battery case design. A further embodiment 
includes a two-part cap with one part externally threaded and 
molded onto the electrode, and the other internally threaded and 
screwed onto the first. Removal is effected by tightening the 
second which breaks the first loose. 12 figures. 


19437 New solid conductors of Na* and K* ions. Singer, J.; 
Fielder, W.L.; Kautz, H.E.; Fordyce, J.S. (Lewis Research Center, 
Cleveland). J. Electrochem. Soc.; 123: No. 5, 614-617(May 1976). 

A search through 40 structure types for solid conductors of 
Na* and K* ions has produced three types capable of ion transport 
with conductivities in the vicinity of 10-5 (ohm-cm)~' at 25°C: (i) 
the pyrochlores NaTaWO, and NaTa,O,F; (ii) the bec-Im3 phase 
of NaSbO,; and (iii) the Na and K niobates near the composition 
2M,0.3Nb,0,. Of these five compounds, only the K niobate 
(whose structure has not been elucidated) can be fully sintered 
without transformation. A number of phase diagrams have been 
developed during the course of the work. (auth) 
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19438 Annual review of energy. Volume 1. Hollander, J.M.; 
Simmons, M.K. (eds.). Palo Alto, CA; Annual Reviews Inc. 
(1976). 804p. Annual Reviews Inc., 4139 El Camino Way, Palo 
Alto, CA 94306. 

Abstracts were prepared for the Overview, Energy in Our 
Future, and 27 chapters included in this first Annual Review of 
Energy. It provides a comprehensive review of the U.S. energy 
system. (MCW) 


19439 (CONF-760205—) Energy awareness. Proceedings of a 
sympsoium for public awareness on energy, 1976, held February 
27, 1976 in Knoxville, Tennessee. (Oak Ridge National Lab., Tenn. 
(USA)). Mar 1976. 260p. Dep. NTIS $9.00. 

From WATTec symposium for public awareness on energy; 
co. Tennessee, United States of America *USA® (27 Feb 

). 

The symposium program featured presentations by persons 
of recognized stature in the energy field from both the government 
and the private sectors. Following an introduction and overview by 
Symposium Chairman F.S. Patton, eleven papers were presented 
and an abstract is included here for each. Then, a public aware- 
ness forum and discussion was chaired by The Honorable Endicott 
Peabody and, following his introductory speech, prepared remarks 
were presented by Aubrey J. Wagner, Gwen C. Murphree, J. C. 
Turner, Paul Turner, and Joe La Grone; a discussion followed. Af- 
terward, U.S. Representative Mike McCormack delivered the 
banquet address to climax National Engineer’s Week, the WAT- 
Tec Conference, the Symposium on Public Awareness on Energy. 
Mr. McCormack first reviewed the energy situation and then the 
present status of an energy policy. He feels that some progress is 
being made now that a long-range energy policy is being formu- 
lated as reflected in the FY 1977 budget presented by the Ad- 
ministration, in the name of ERDA; allocations for the energy 
budget were delineated. He specifically reviewed the status of 
nuclear energy stating that nuclear energy is important for jobs, for 
society, for political and economic stability, for environmental pro- 
tection, and for a higher standard of living. (MCW) 


19440 (CONF-760205—, pp 1-10) Introduction and overview. 
Patton, F.S. Mar 1976. 

From WATTec symposium for public awareness on energy; 
ee. Tennessee, United States of America *USA® (27 Feb 
1976). 

In Energy awareness. 

The objective of the symposium was to urge the attending 
representatives from civic, fraternal, service, labor, trade, educa- 
tion, and technical organizations to establish programs of factual 
energy information through their publications and other means. 
Chairman Patton first presented information on the 149 nations of 
the world. The First World nations—the capitalistic democracies of 
the USA, Western Europe, Japan, Canada—import the bulk of 
their raw materials and energy from the Third World. They have 
18 percent of the population, consume over 65 percent of the 
world’s income, and consume 60 percent of the world’s energy. 
The USA alone consumes 35 percent of the world’s energy. The 
Second World, the socialist - communist countries and their allies 
are self-sufficient in raw materials and energy. The Third World, 
the more than 100 non-industrialized countries, produce raw 
materials that are sold to the First World. The vast bulk are pover- 
ty-stricken and are experiencing a population explosion; contain 
one-half of the world’s population; have only 10 percent of the 
world’s income; use about 10 percent of the energy; and have only 
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7 percent of the world industrial capacity. The populations for the 
three worlds are then projected for the year 2000. A brief review 
of the energy situation in the U.S. is made. In regard to nuclear 
power, three-fourths of U.S. nuclear stations are in the eastern part 
where two-thirds of the population lives. There are more nuclear 
power plants planned or under construction in each of the states of 
Tennessee, Alabama, North and South Carolina than in the state 
of California. This matters because if this section lives or dies will 
depend on having this assured source of energy. (MCW) 


19441 (PB—248052) REIS: phase II, report I. An overview of 
the REIS system. Chervany, N.L.; Naumann, J.D.; Visness, R.D. 
(Minnesota Energy Agency, St. Paul (USA)). Jul 1975. 6lp. 
(MEA/REIS—P2-7507). Dep. NTIS $4.50. 

The Regional Energy Information System (REIS) is being 
designed and implemented to collect, organize, store, and report 
data from the energy supply/distribution/consumption chain in the 
state of Minnesota. This system will contain: identification data, 
energy flow data, and end-use data. The REIS system will allow 
users to have access to the data base in a variety of ways (i.e., 
periodic reporting, special request reporting, direct ac- 
cess/browsing capabilities, and the creation of machine readable 
files). The self-contained language feature of SYSTEM 2000 gives 
the REIS system the flexibility and evolvability necessary to meet 
the changing data needs of energy management problems. (GRA) 


19442 (SAND—75-0605 ) Sandia publications in energy-related 
research: a selective bibliography. Seager, D.K.; Dalphin, G.R.; Far- 
ley, R.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). Mar 1976. 
Contract AT(29-1)-789. 66p. Dep. NTIS $5.50. 

A selective bibliography, with abstracts, on unlimited 
release Sandia publications in energy-related research is presented. 
Publications include reports, journal articles, and conference 
papers from 1968 to the present. The following subjects are 
covered: earth sciences; fluid mechanics and aerodynamics; instru- 
mentation, equipment, techniques, and test methods; materials 
science and technology; nuclear technology; plasma and laser 
physics; systems and computer methods; and thermal phenomena. 
(MCW) 


19443 Historical statistics of the United States: colonial times to 
1970. Parts 1 and 2. Washington, DC; Bureau of the Census 
(1975). 1264p. GPO $26.00 per 2 part set, Stock No. 003-024- 
00120-9. 

This third, bicentennial edition of Historical Statistics is 
published as a supplement to the annual Statistical Abstract of the 
United States. Part One provides statistics on the following topics: 
Population; Vital Statistics and Health and Medical Care; Migra- 
tion; Labor; Prices and Price Indexes; National Income and 
Wealth; Consumer Income and Expenditures; Social Statistics; 
Land, Water, and Climate; Agriculture; Forestry and Fisheries; and 
Minerals. Included in Part Two are data on: Construction and 
Housing; Manufactures; Transportation; Communications; Energy; 
Distribution and Services; International Transactions and Foreign 
Commerce; Business Enterprise; Productivity and Technological 
Development; Financial Markets and Institutions; Government; and 
Colonial and Pre-Federal Statistics. The Mineral chapter contains 
information on energy production and consumption, bituminous 
coal, Pennsylvania anthracite, petroleum, natural gas, and petrole- 
um products. In addition, the chapter on Energy traces in tabular 
form the sources of energy from before 1800 to 1970. Specifically, 
data are provided in these areas: Horsepower of Prime Movers; 
Raw Material and Fuel Consumption; Electric Energy Production; 
Electric Generating Plants and Installed Capacity; Fuel Consump- 
tion by Electric Utilities; Electric Energy Service, Prices, and Use; 
Finances of Privately Owned Electric Utilities; Rural Electrifica- 
tion; Water Power; and Natural Gas and Gas Utility and Pipeline 
Industries. A Time Period Index and a Subject Index are provided. 
(BYB) 


19444 Energy history of the United States 1776 to 1976. 
Washington, DC; Energy Research and Development Administra- 
tion (1975). 24p. GPO $1.05, Stock No. 052-010-00459-0. 

Accompanied by So What's New, a ‘User’s Manual’. 

A bicentennial energy wall chart and accompanying manual 
depict the history of U.S. energy use since 1776. Color bars for 
wood, coal, animal energy, wind and water power, gaseous and 
liquid fuels, electricity, solar energy, geothermal energy, and 
nuclear fuels help tie specific historical events with energy sources. 
The color bars are arranged vertically in a year-by-year chronology 
and horizontally by decades. Projections to the year 2001 predict 
the uses and technologies of each energy source and the possibility 
of new discoveries. One section of the chart graphically cites the 
relationship of territorial expansion and energy history, energy 
consumption and end use, the substitution of one energy source 
for another, and conversion from one form to another. The chart 
can be used to trace specific themes, such as Joseph Henry’s in- 
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vention of the electric motor in 1826 to the "ane of building- 
size storage batteries for future city needs. ( ) 


SYSTEMS STUDIES AND TOTAL ENERGY 


REFER ALSO TO CITATION(S) 19510, 19521, 19523, 19526, 
19536, 21065 


19445 (BNL—20979) Energy network simulator 
(ESNS). Il. A user’s guide. Sevian, W.A. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Sep 1975. vp. NTIS $6.00. 

This user’s guide was written to serve as a description of the 
ESNS computer code and corresponding input data file structure. 
A separate report, The Energy System Network Simulator: I(BNL- 
50492), provides an extended discussion of the capabilities and 
methodological approach of the model along with a detailed con- 
struction of a sample analysis. BNL-50492 should be consulted for 
an introduction to some of the terms discussed in this guide, and 
for more detailed descriptions of certain of the input data ele- 
ments. The ESNS code presently consists of a main program and 
sixteen subroutines. The main program (ESNS) serves primarily as 
(a) an input routine for initial data and model structure require- 
ments, and (b) an executor by subroutine call of the various op- 
tions, analytical computations, data modifications, and output 
generators built into the code. Listed along with the main program 
are all subroutines available and a brief description of their func- 
tions in the present order of their appearance in the ESNS source 
code file structure. (Introduction) 


19446 (COM—75-10689) Site analysis and field instrumenta- 
tion for an apartment a tion of a total energy plant. Final re- 
port. Coble, J.B.; Achenbach, P.R. (National Bureau of Standards, 
Washington, D.C. (USA}). 19 May 1975. 65p. (NBSIR—75-711). 
NTIS $4.25. 

Under sponsorship of the Department of Housing and 
Urban Development, the National Bureau of Standards developed 
criteria in a feasibility study to select a site for, and to evaluate the 
requirements of a total energy system on one or more OPERA- 
TION BREAKTHROUGH housing sites. The total energy system 
produces its own electrical, heating, and cooling energy services 
independent of the local utility system. A Jersey City site was 
chosen as the location for the installation, evaluation, and field 
study. (GRA) 


19447 (NP—21007) Evaluating integrated utility systems. 
(National Research Council, Washington, D.C. (USA). Integrated 
Utility Systems Board). 1975. 130p. (HUD-PDR—77(2)). TIC. 

An integrated utility system would use wastes (rejected 
heat, liquid sewage, solid wastes, etc.) from the utility processes as 
inputs to other utility services. A Department of Housing and 
Urban Development (HUD) program reviews the technical and 
economic feasibility of alternative systems, identifying constraints 
and incentives, and formulating demonstration strategies. In- 
tegrated systems must meet competitive costs and environmental 
standards while providing service comparable to conventional utili- 
ties. HUD has focused primarily Modular Integrated Utility 
System (MIUS) with residenti cial applications for in- 
dividual on-site projects of 300 to 1000 dwellings. Other applica- 
tions would include urban renewal; medical, university, and milita- 
ry complexes; National parks; remote recreation areas; and a dis- 
aster utility system. Desired benefits include lowering energy con- 
sumption and conserving natural resources, minimizing environ- 
mental impacts, saving costs, and improving options for more flexi- 
ble community development (with particular emphasis on the 
needs of the poor). System designs, if poorly conceived, could 
result in health and environmental hazards and high operating 
costs. Present MIUS’s rely solely on oil or gas. (59 references) 

DCK) 


(ORNL/HUD/MIUS—17) MIUS technology evaluation: 
preliminary subsystem recommendations for near-term concepts. 
Samuels, G.; Boegly, W.J. Jr. (Oak Ridge National Lab., Tenn. 
(USA)). May 1976. Contract W-7405-eng-26. 60p. Dep. NTIS 
$4.50. 

The Modular Integrated Utility System (MIUS) Program, 
under the overall direction of the Department of Housing and 
Urban Development, is directed towards the development, demon- 
stration, evaluation, and ultimate widespread application of a new 
option for providing utility services to communities. The MIUS 
concept is to provide developing communities with energy, water, 
and sanitary services from a combined onsite utility plant. A total- 
system approach is used to balance the requirements for environ- 
mental quality, conservation of resources, and low total cost. The 
analysis reported herein is one of a series of evaluations of utility 
technologies applicable to MIUS. A few examples of what major 
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components and subsystems might be incorporated into a typical 
MIUS are described and discussed, together with possible methods 
of integration. Maximum effort has been made to include all possi- 
ble community services; power generation, space heating and cool- 
ing, domestic hot water, potable water, fire-protection water, and 
liquid and solid waste treatment and disposal. In some of the ex- 
amples cited complete thermal integration has not been obtained, 
and in certain cases integration of the liquid waste subsystem is 
merely the use of treated effluents for fire-protection or cooling 
tower makeup. The final selection of the various subsystems used 
in a MIUS will depend on the climate, population density, total 
population, consumer mix and demands, local geology and topog- 
raphy, and local resources such as water, natural gas, oil, and land. 
Schematic diagrams are provided of several MIUS configurations; 
however, it must be pointed out that these are not necessarily the 
“optimum”’ or ‘’best’’ configurations. The main purpose of this re- 
port is to illustrate how MIUS can be assembled using available 
technologies, and some of the alternate possibilities. (auth) 


19449 (ORNL/HUD/MIUS—22) MIUS technology evaluation: 
thermal energy conveyance. Meador, J.T. (Oak Ridge National 
Lab., Tenn. (USA)). May 1976. Contract W-7405-eng-26. 95p. 
Dep. NTIS $5.50. 

Thermal energy produced by a MIUS can be distributed at 
moderate temperatures, and low-pressure steam or water are most 
adaptable as energy-transfer media. This report discusses the types, 
cost, and performance of several types of conduits for thermal 
energy conveyance. Conduits applicable to water conveyance of 
thermal energy produced in a MIUS are evaluated from data on 
characteristics and economic factors related to district heating and 
cooling systems for housing developments. Materials of construc- 
tion are considered according to the demands of a conduit: (1) the 
pipe must meet the requirements for conveyance of the heat- 
transfer media, (2) the insulation must limit thermal losses, and 
(3) some form of encasement must protect the pipe and insulation 
from both external loads and the underground environment. Fac- 
tors such as heat-transfer characteristics, thermal expansion, and 
creep strength at operating temperature must be considered in the 
selection of conduit materials. Commercially available 
prefabricated conduits with or without insulation are considered 
with respect to their ability to meet energy conveyance require- 
ments at installed costs that are based on present-day economics. 
Illustrative analyses that include most of the design parameters in- 
volved in thermal conveyance are presented to put into perspective 
the most important features of such systems. Another factor that 
may influence the selection is the installation labor costs. 
Prefabricated conduits made of mild steel with corrosion-resistant 
coatings or of fiberglass-reinforced epoxy seem most likely to meet 
the requirements of a MIUS for low-temperature hot-water 
(LTHW) service. Conduits made of asbestos-cement or a ther- 
moplastic such as polyvinyl chloride are considered less expensive 
and adequate for chilled-water service. (auth, abstract modified) 


19450 Net energy analysis: an energy balance study of fossil 
fuel resources. Melcher, A.G.; Maddox, K.; Prien, C.; Nevens, T.; 
Yesavage, V.; Dickson, P.; Fuller, J.; Loehr, W.; Baldwin, R.; Bain, 
R. Golden, CO; Colorado Energy Research Institute (1976). 230p. 
Colorado Energy Research Institute, P.O. Box 366, Golden, Co 
80401 $12.00. 

Energy analysis is a broad field of study dealing with the 
development and use of all aspects of energy. Net energy analysis, 
a more limited field of study, deals with the analysis of the energy 
made available to society by energy production processes after the 
deduction of energy lost to society as a result of the processes. 
This study examines industrial energy production in fossil fuels, 
emphasizing those of the Western United States, It accounts for 
the complete direct and indirect energies which must be utilized to 
produce energy from fossil fuels. These include the direct and in- 
direct energies which ‘drive’ or ‘subsidize’ the production. It in- 
cludes those energies sequestered in materials needed to build and 
operate the industrial production and transportation facilities 
which either directly or indirectly are necessary for energy produc- 
tion. The study includes all steps in bringing fossil fuels from 
reserves in the ground to the point of end use (exploration, extrac- 
tion, conversion, transportation, etc.) A given fossil fuel can be 
directed through a number of different paths to end users, arriving 
there in a variety of forms. Excluded from the study are ecological 
energy, human metabolic and life style energy, research and 
several other flows. Several energy accounting methods are used to 
deal with different social or policy issues. Data are given for about 
20 different process pathways for obtaining gas, liquid, solid and 
electrical energy from coal, gas, petroleum and oil shale. Data, 
methodology, ‘boundary’ questions, philosophy, and possible appli- 
cations of net energy analysis are covered in this report. (105 
references) (auth) 
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REFER ALSO TO CITATION(S) 19199, 19475, 19478, 19495, 
19515, 19517, 19528, 19533, 19537, 19545, 19558, 19566, 
19567, 19568, 19569, 19570, 19571, 19588, 19610, 19612, 19619 


19451 (CONF-750713—1) Economic simulation model for 
analyzing energy policy impacts in Texas. Holloway, M.L.; Grubb, 
H.W.; Grossman, W.L. (Texas Governor’s Energy Advisory Coun- 
cil, Austin (USA)). 1975. I 1p. TIC. 

From Summer computer simulation conference; San Fran- 
cisco, California, USA (21 Jul 1975). 

A simulation model was designed to analyze the impact of 
public energy policies on the economy of Texas. The model as- 
sumes: |) that the National energy market is stable; 2) that the 
current Texas input-output model appropriately identifies user 
trade relationships and energy use; 3) that Texas users will have 
first priority for crude oil and natural gas during shortages; and 4) 
that crude oil and natural gas are the most growth-restricting 
resources in Texas. Results show that while deregulation of prices 
would pose a hardship for Texas consumers in the short-run, the 
long-term economic condition would improve as increased drilling 
and production stimulate incomes and employment. Import levels 
would be reduced because of either supply price increases or im- 
port fees, but the overall expenditures for imports would increase, 
draining the Texas economy. State energy requirements until the 
1990's can be met without price increases if coal and/or lignite use 
increases to 12 to 30% of the state energy requirement by 1985. 
(DCK) 


19452 (CONF-750733—, pp 247-259) Energy use and 
economic growth. Silver, E.G. (Oak Ridge Associated Universities, 
TN). 1975. 

From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

The direct value of energy in the overall economy 
represents only a small percentage of the total GNP, but it is so 
closely interwoven to the economic activity that curtailment of its 
availability or unusual increases in its price may well have serious 
effects on economic health. Despite the fact that, in recent history, 
the growth rates of energy and the economy have been parallel, 
consideration of other economies and studies of the details of the 
interaction between the use of energy and specific economic ac- 
tivities suggest that the growth of energy use can be reduced by 
eliminating waste and substituting more-efficient processes for 
some of those now in use; and that such actions will not necessari- 
ly entail economic stagnation or reductions in standards of living. 
Of concern is the availability of the capital required for many of 
the energy conservation proposals. With the implementation of 
many such projects in a short time, interest rates may go up to a 
point where profits are reduced or destroyed. Several computer 
models that try to predict the amount of energy use reduction that 
may be achievable and what their effect on the economy is likely 
to be are examined and compared. (MCW) 


19453 (CONF-760435—2) Overview of MULTIREGION: a 
simulation-forec model of BEA economic area population and 
employment. Olsen, R.J.; Westley, G.W.; Vogt, D.P.; Kerley, C.R.; 

, H.H.; Grady, S.T.; Nakosteen, R.A. (Oak Ridge National 
Lab., Tenn. (USA)). 1976. I1Sp. Dep. NTIS $3.50. 

From 7. annual conference on modeling and simulation; 
— Pennsylvania, United States of America *USA® (26 Apr 
1976 

In an effort to contribute to the appraisal of high-priority 
policy options open to regional decision makers and energy plan- 
ners, some research economists in the Regional and Urban Studies 
section of the Oak Ridge National Laboratory have been develop- 
ing a socio-economic computer model of regional labor market 
dynamics—MULTI REGION—to prepare ‘’baseline’’ as well as 
“conditioned” forecasts of regional activity with BEA (Bureau 
of Economic Analysis) economic areas. This research has been sup- 
ported by the NSF-RANN program from 1971 through 1974 and 
by the ERDA Division of Biomedical and Environmental Research 
since July 1974. MULTIREGION is an attempt to combine four 
existing forecasting methods—trend projection, cohort-survival 
analysis, export-base analysis, and shift-share analysis—into an in- 
teractive and complementary whole such that their joint use might 
not produce the divergent forecasts of employment and population 
common to their separate application. The purpose of this paper is 
to highlight some of the dimensions of MULTIREGION. This is 
done by briefly reviewing: (1) the elements of a region’s economy 
when viewed as a labor market, (2) the general computational 
steps required to reconcile regional labor supply and demand, (3) 
the labor market equilibrating forces found in empirical analysis of 
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population and employment, (4) the process of employment and 
population .reconciliation embedded in MULTIREGION, and (5) 
the output that may be expected from a simulation or forecasting 
exercise. (auth) 


19454 (ORNL/RUS—10) Federal revenue sharing model for 
Tennessee. Hiltunen, R.A.; Schuller, C.R. (Oak Ridge National 
Lab., Tenn. (USA)). May 1976. Contract W-7405-eng-26. 88p. 
Dep. NTIS $5.00. 

The Revenue Sharing Model for Tennessee is a computer 
model which, given an estimate of the Federal government's allo- 
cation to Tennessee as input, simulates the partition of that alloca- 
tion between the State, county, and municipal governments. From 
estimates of the allocation of Revenue Sharing funds to Tennessee, 
this model can be used to estimate the amounts local governments 
would receive under the present (1975) method of distribution. 
This report documents the development, validation, and implemen- 
tation of A Federal Revenue Sharing Model for Tennessee. The 
eae of this model as a part of the Public Budget Analysis 

A) of the Harriman Quad is included. (auth) 


19455 Analysis of world equilibrium prices, supply, demand, 
mor. and exports of crude oil and petroleum products. Ezzati, 

(Federal Energy Administration, Washington, DC). J. Energy 
ag 1: No. 2, 306-325(Spr 1976). 

Since OPEC quadrupled crude oil prices in 1973, many pre- 
dictions have been made that indicate OPEC crude oil prices will 
decline. Two years since, OPEC countries have adjusted prices up- 
ward to cover their losses due to worldwide inflation. This study is 
an attempt to reassess the world oil market and OPEC's revenue- 
maximizing price strategy. The purpose of this article is to address 
a series of widely asked and critical questions about the world 
petroleum market in 1980. These questions are: 1. What will be 
the 1980 equilibrium supply, demand, and prices for crude oil and 
Leeson tees ed Major regions of the world. 2. What will be 
pricing policy for the OPEC member coun- 
tries. 3. What will be the 1980 worldwide flow and value of trade 
in crude oil and petroleum products among the major regions of 
the world. 4. What is the potential degree of the United States de- 
pendency on OPEC oil. After applying the model used by 
Houthakker and Kennedy, but using modified parameters, it is 
concluded that under apparently reasonable assumptions, the 
present level of OPEC prices will not be revenue-maximizing in 
1980, and higher prices (around $14 to $16 per barrel in 1973 
dollars) could be charged by OPEC countries if they decide to 
maximize their income as a group. The implications for the United 
States are that they should immediately develop alternate sources 
and not postpone these projects. (MCW) 


19456 Capital resources for energy through year 1990. 
New York; Bankers Trust (1976). 35p. Trust 
Co., 280 Park Ave., New York, NY 10017. 

This study by the Bankers Trust Company (BTC) examined 
the probable capital needs of the energy industries through 1990 
and related them to the anticipated capital market to see whether 
the concern over a capital shortage is justified. Three sepayate 
cases of energy supply were examined, assuming: (1) there will be 
no constraints on imports; (2) domestic energy independence by 
1990; and (3) energy independence by 1985. It-was found, surpris- 
ingly, that the capital market will possibly prove adequate to meet 
the financing needs of the energy industries through 1990—with 
the strong caveats of: (a) no constraints on imports (above), and 
(b) not too much interference by governments. But even with 
restrictive programs where petroleum and natural gas imports are 
assumed to be eliminated by 1990 or 1985, BTC concludes that 
the capital market could still meet the expanded industries’ needs. 
The problems remaining in these cases would relate to the physical 
or technical difficulties of satisfying energy demand and not the as- 
sociated capital needed. The financial requirements of solving the 
energy problem by 1985 might cause market difficulties for other 
industries. The large additional supplies of energy necessary to 
sustain the growing U.S. economy will require increased efforts to 
explore for oil and gas, mine coal, develop nuclear power, and 
build a synthetic fuel industry. As the Nation's less costly sources 
oe on become exhausted, capital requirements will soar. 

) 


19457 Philosophical basis for risk analysis. Starr, C.; Rudman, 
R.; Whipple, C. (Electric Power Research Inst., Palo Alto, CA). 
Annu. Rev. Energy; 1: 629-662( 1976). 

The chapter focuses on the risk portion of the risk-benefit 
balance because comparative risk analysis is the issue of primary 
national concern. New technical systems initially appear to be 
replacements for existing systems (nuclear for coal power), so 
public policy is generally concerned with comparative risk levels 
rather than comparative benefits. Three areas of application of 
risk-benefit analysis have been identified. The most fundamental 
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application concerns the societal choice of pm or curtailing 
the development of our existing technological capabilities, an ex- 
ample being a mass or individual transportation system. A second 
risk-benefit analysis is in setting performance targets for existin 
technologies where trade-offs between safety, environmental ef- 
fects, and cost can produce major social and economic impacts, an 
example being air quality criteria. The third application involves 
decisions between competitive technical systems that produce a 
similar beneficial function but with differing societal costs, such as 
the selection of either coal or uranium as a fuel system for a new 
electrical power plant based on a comparison of their social costs, 
since the same output of electricity would be generated by both. 
The uncertainty principle is discussed in at Appendix. 27 
references. (MCW) 


19458 Energy industry and the capital market. Pelley, W-.E.; 
Constable, R.W.; Krupp, H.W. (Bankers Trust Co., New York). 
Annu. Rev. Energy; 1: 369-389( 1976). 

This study develops the possible funding needs of the 
domestic energy industries through 1990 and projects a possible 
parallel development of the U.S. capital. The total capital needs of 
the energy industry through 1990 are estimated to be about $790 
billion. Of this amount some. $423 billion are likely to be 
generated internally, while $367 billion will be raised externally. 
The total availability in the capital markets from 1975 through 
1990 will probably reach $1685 billion. On this basis the energy 
industry will require only 21.7 percent of that supply. From the 
early 1960s on there is a gradual increase in yearly dedications of 
capital to energy, reflecting the underlying movement toward a 
more electric-oriented economy that is fundamentally less efficient. 
It is also indicative of our moving away from cheaper sources of 
energy as they are depleted and into other long-range supplies that 
are even more capital-intensive. Of major importance to these con- 
clusions, however, is the problem of whether the energy industry 
can command its historic share of capital. This study only indicates 
that the market will be capable of supplying the required funding. 
The ability of industry to obtain its share of the market is depen- 
dent on industry's attractiveness to the investing groups that com- 
pose that market. At the present time the Federal government, and 
many state and local governments, are promoting policies, laws, 
and regulations that impede the ability of the energy industry to 
generate enough profits to be attractive in the capital markets. If 
this punitive attitude is maintained, the present stress in our energy 
structure will turn into an overwhelming crisis as industry strangles 
under the resulting curtailment of its supply of capital. (MCW) 


19459 Price of . Sander, D. (Public Service Commis- 
sion, Albany, NY). Annu. Rev. Energy; 1: 391-421(1976). 

An overview is presented of how price has evolved in these 
past years as an effective or ineffective tool to signal the consumer 
and help him choose those volumes and energy sources that will 
yield the greatest possible satisfaction from society's limited 
productive resources as well as to permit society’s environmental 
and other goals to be met. Some elements that impinge on what 
the price of each of the major fuels is and should be are: (1) the 
physical scarcity of energy resources nationally and/or interna- 
tionally; (2) the prognosis of the duration of OPEC supply restric- 
tions; (3) the extent of distortions in the level of demand for com- 
bined energy sources because of historically low price accom- 
plished via subsidies to the industry on one hand and/or to the 
consumer as opposed to the industry on the other; (4) the reversal 
of historic attitude toward external costs as these relate to a clean 
environment and the attendant dislocations; and (5) the consistent 
thread of governmental policy, which has adopted domestic energy 
price as a means of financing a measure of national security in 
energy and stimulating a dependable independent supply. The is- 
sues of energy price in the next few years will be influenced by in- 
ternational political policy, but the extent to which the resultant 
economic conditions will be influenced by the priority of economic 
efficiency versus other goals will be a crucial determinant of the 
general welfare. The choices will revolve around the competing 
forces of deregulation and administrative controls or antitrust sur- 
veillance; regulated markets utilizing or superseding market forces; 
short- or long-run priorities; the responsiveness of energy con- 
sumption to conservation; and efforts to subsidize price. 65 
references. (MCW) 


19460 Social and environmental costs of energy systems. Bud- 
nitz, R.; Holdren, J.P. (Univ. of California, Berkeley). Annu. Rev. 
Energy; 1: 553-580( 1976). 

Available methods for evaluation of socio-economic impacts 
related to energy technologies are reviewed. The apparent in- 
adequacies in most of the methodologies now available range over 
the entire spectrum of analytical tools; however, the mere level of 
activity is providing an ever-larger data base and continually 
refined Magee of which criteria and intercomparisons are 
most valid. Despite difficulties with detailed methodologies, in- 
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formation is available to support four important points: the very 
real possibility exists for significant interference in critical environ- 
mental processes as well as direct effects on human health; costs 
are involved in every energy use; burden of proof in potential irr- 
eversible damage situations must be shifted to proponents of future 
growth (although elimination of all possible environmental 
mistakes is never possible); and energy consumption slowdown will 
buy time for obtaining more knowledge and developing more 
benign technologies. 42 references. (PCS) 


19461 Impact of energy price increases on households: an illus- 
tration. Stucker, J.P. Santa Monica, CA; Rand Corporation 
(1976). 31p. (P—S5S585). Rand Corp., Publications Dept., 1700 
Main St., Santa Monica, CA 90406 $3.00. 

Estimates of the impact of energy prices on household con- 
sumption indicate: (1) that direct energy expenditures are regres- 
sive (i.e., as income increases, the proportion spent for energy 
declines); (2) that indirect energy expenditures, which represent 
over half of all energy transactions, are regressive; and (3) energy 
taxes are also regressive, especially utility gas taxes. Estimates were 
made by input-output analysis using 1960 and 1961 data, which 
was updated to reflect current prices. Tables analyze both direct 
and indirect expenditures by income level and percent of total 
budget. Food and fuel comparisons show that in 1972 and 1973 
the average household income before taxes was $10,185, of which 
nearly 16% went for food and 10% for energy. The implications 
for public policy of the results of this study are discussed. (DCK) 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 18442, 18591, 18679, 19457, 
19460, 19488, 19489, 19522, 19525, 19533, 19540, 19541, 
19553, 19563, 19585, 19586, 19587, 19609, 19618, 20905 


19462 (BNL—21395) Energy and health: the health impacts of 
present and alternative energy sources and policies. Hamilton, L.D. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1975. Contract 
E(30-1)-16. 46p. (CONF-751237—1). Dep. NTIS $4.00. 

From Conference on energy; Hartford, Connecticut, United 
States of America *USA® (11 Dec 1975). 

The total emissions to the atmosphere in the United States 
in 1971 for carbon dioxide, particulates, 1971 are shown for caron 
monoxide, sulfur dioxide, hydrocarbons, and nitrogen oxides are 
shown. The Reference Energy System (RES) developed at BNL 
diagrams the methodological approach used to study the health 
and environmental impacts of energy. The RES takes each energy 
source—nuclear, hydropower, coal, oil, and natural gas—and 
traces it through each of the stages in the fuel cycle to its conver- 
sion at the electric power stations to its end use. In calculating the 
health/environmental costs of any given energy source, the entire 
range of production and use of that source are included. Compara- 
tive statements are given about many energy sources regarding 
their risks to health. An example is described of an effects module 
of sulfur oxides in air. Sulfur emission released into air ultimately 
affects biota and materials in buildings and other structures via 
several different pathways; it operates directly or after various 
chemical transformations in the smokestack, and then in the at- 
mosphere. An effects module is provided for suspended solids into 
water. The use of this design for a new technology may be applied 
to minimize its potential environmental impact. It is designed to 
help the regulatory agencies, the EPA, and the NRC to set stan- 
dards for new and existing technologies that have some relation- 
ship to actual risk. The author then discusses some assessments of 
energy problems, with emphasis on nuclear power impacts. 
(MCW) 


19463 (CONF-750733—, pp 227-246) Energy and the climate. 
Rotty, R.M. (Oak Ridge Associated Universities, TN). 1975. 

From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

It is shown that anthropogenic factors and especially energy 
releases can affect the world’s climate. Some of the consequences 
of man’s energy use suggest a warming and a cooling. The trends 
of global mean temperature, the projected warming from increased 
atmospheric CO,, the probable maximum cooling from aerosol in- 
creases, and the observed temperature change in the Northern 
Hemisphere from 1870 to the present are presented graphically. 
The many uncertainties in the cause-effect relationships between 
energy and climate make a single summary impossible. Even local- 
ized changes from heat and aerosols from cities and from power 
plants are difficult to identify with positive assurance. Whether 
man is causing a warming or cooling trend is still speculative. 21 
references. (From Conclusions) 
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(CONF-760205—, pp 155-169) Preservation of en- 
virvenment. Curlin, J.W. (Library of Congress, Washington, DC). 


Mar 1976. 

From WATTec for public awareness on ene ty: 
Knoxville, Tennessee, United States of America *"USA® (27 Feb 
1976). 

In Energy awareness. 

Feur facts are established: (1) an energy crisis exists; (2) 
even with conservation, expansion of energy production must con- 
tinue if economic grewth is to continue; (3) economics, energy, 
and environment cannet be goals in the U.S.; and (4) 
reliance must be placed over the short term on oil and gas, over 
the intermediate term on nuclear energy and coal, and for the long 
term on solar, geothermal, fusion, or other unconventional sources. 
Dr. Curlin then discusses legislative measures that Americans are 
following in hopes of pursuing real goals, only to find out that they 
are in vain, e.g.: the Clean Air Act, the Federal Water Pollution 
Control Act, and National Environmental Policy Act, and the 
cruelest of all, Project Independence. The non-attainable Project 
Independence Blueprint goals of 200 nuclear power plants by 
1985, 250 new coal mines, 150 coal-fired plants, 30 new oil refine- 
ries, and 20 new synthetic gas plants are cited. The environmental 
problems associated with these goals are discussed, with environ- 
mental tradeoffs and conflicts recognized. Legislative actions in- 
volving offshore oil and gas are detailed to illustrate the lack of ac- 
tion and the conflicts occurring in order to explore and recover an 
energy source. (MCW) 


19465 (ERDA—92(Vol.1), pp 43-53) NPDES enforcement, 
compliance and experience. Mustard, R. (Environmental Protection 
Agency, Chicago). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

ERDA’'’s compliance to EPA standards are briefly discussed. 
A draft proposal for guidelines, monitoring, and reporting to facili- 
ties was presented. (JWP) 


19466 (ERDA—92(Vol.1), pp 54-61) NPDES 
—_ and experience. Schoen, A. (ERDA, Washington, DC). 
1 

From 3. ERDA environmental! protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

EPA enforcement of NEPA is briefly discussed with special 
emphasis on litigation relating to the regulatory powers of states, 
and to compliance by ERDA. (JWP) 


19467 (ERDA—92(Vol.1), pp 63-67) Experience with the 
NPDES program at the Chicago Office. Shipp, B.D.; 
Peel, J.W. Ill. (ERDA, Argonne, IL). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

The Chicago Operations Office of the U.S. Energy Research 
and Development Administration is currently proceeding to fully 
implement the requirements of the National Pollutant Discharge 
Elimination System permit program. This program was instituted in 
accordance with Section 402 and 405 of the Federal Water Pollu- 
tion Control Act Amendments of 1972. This paper discusses the 
experience of the Chicago Operations Office in the implementation 
of this program. 


19468 (ERDA—92(Vol.1), pp 68-76) Some thoughts on 
NPDES. Thompson, M.A. (Rockwell International, Golden, CO). 


1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

As a result of the National Pollutant Discharge Elimination 
System Act of 1973, it is necessary for all industries and organiza- 
tions discharging into navigable water to obtain a discharge permit 
from the EPA (Environmental Protection Agency). This paper 
discusses various considerations for both the EPA and the 
discharging organizations in establishing the discharge limits and 
the experience of Rocky Flats as related to these various con- 
siderations. (JWP) 


19469 (ERDA—92(Vol.1), pp 77-91) Elements of quality as- 
surance in environmental surveillance. Johnson, L.J. (Los Alamos 
Scientific Lab., NM). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 
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In Proceedings of the third environmental protection con- 
ference. 

Qualities of an environmental surveillance program requir- 
ing control or assurance are reviewed. Requirements of accuracy, 
reproducibility, sensitivity, acceptability, and time and cost effec- 
tiveness are qualities discussed. The controls applicable to sample 
collection, handling, chemical analysis, measurement and data 
presentation are identified and discussed as they pertain to en- 
vironmental monitoring. Quality assurance program recommenda- 
tions for developing and reporting environmental surveillance data 
are provided. 


19470 (ERDA—92(Vol.1), pp 220-236) Sandia laboratories 
environment and pregram. Zak, B.D.; McGrath, P.E.; 
Trauth, C.A. Jr. (Sandia Labs., Albuquerque, NM). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

Sandia, one of ERDA'’s largest laboratories, is primarily 
known for its extensive work in the nuclear weapons field. In 
recent years, however, Sandia's role has expanded tc embrace size- 
able programs in the energy, resource recovery, and the environ- 
ment and safety fields. In this latter area, Sandia has programs 
which address nuclear, fossil fuel, and general environment and 
safety issues. Here ongoing activities are surveyed, a few projects 
of particular interest are described in detail. These range from a 
study of the impact of seabed disposal of radioactive wastes, 
through reactor safety and fossil fuel plume chemistry, to investiga- 
tions of the composition and dynamics of the stratosphere (auth) 


19471 (ORNL/RUS—13) User’s guide to a subregional land- 
use allocation model. Lesslice, P.A. (Oak Ridge National Lab., 
Tenn. (USA)). May 1976. Contract W-7405-eng-26. 99p. Dep. 
NTIS $5.50. 

A regional model for interfacing labor supply and demand 
with industrial land-use allocation has been developed by the Re- 
gional Environmental Systems Analysis Program Land-Use Section 
at Oak Ridge National Laboratory. The model uses a data base 
that was compiled to describe the East Tennessee Development 
District. The primary purpose of the model is to provide forecast- 
ing capabilities from a base-year data base and economic forecasts 
of population and industry for a region. The system has been 
designed and built to allow interaction between the user and the 
land-use allocation process. (auth) 


19472 (ORNL/RUS—21) Application of the method to 

land-use f . Ervin, O.L. (Oak Ridge National 
Lab., Tenn. (USA)). May 1976. Contract W-7405-eng-26. 53p. 
Dep. NTIS $4.50. 

An abbreviated (two-round) Delphi approach was used as 
an adjunct to a computer simulation model in forecasting regional 
industrial land use. Panels of manufacturing executives in the study 
area ranked industrial location factors and made spatial forecasts 
of future growth centers. Panel estimates and forecasts were used 
to compose land use attractiveness scores in the simulation model 
and as a source of general knowledge about the study area. Con- 
cepts and problems thought to be important in future applications 
of the Delphi method to land-use forecasting are discussed. (24 
references) (auth) 


19473 (PB—244933) Impact of the fuel shortage on public at- 
titudes toward environmental protection: follow-up survey of na- 
tional opinion about environmental problems and their solution. 
Volume I. (Viladas (J.M.) Co., Greenwich, Conn. (USA)). Jun 
1974. Sip. NTIS $4.50. 

In spite of the fuel shortage, people - particularly in 
metropolitan areas - would prefer to cope with the energy problem 
by reducing consumption and increasing fuel supplies rather than 
by relaxing air pollution standards. Interviews conducted to assess 
people’s attitudes about meeting the fuel shortages through relaxa- 
tion of environmental quality standards indicate that even the peo- 
ple most affected by the shortage still prefer clean air. To reduce 
consumption, the most popular methods were improving public 
transportation, lowering speed limits on highways, and driving 
smaller cars. The least popular solutions were higher fuel prices 
and rationing. To increase the supply of energy, the most popular 
steps were building the Alaskan pipeline and more atomic energy 
plants; least popular was increased strip mining of coal. Responses 
to removing antipollution devices, burning less clean fuels, slowing 
the time table for automobile pollution standards, relaxing factory 
controls, and allowing clean air areas to deteriorate showed no 
change over a survey taken before the shortage. (DCK) 


19474 Health effects of energy production and conversion. 
Comar, C.L. (Electric Power Research Inst., Palo Alto, CA); 
Sagan, L.A. Annu. Rev. Energy; 1: 581-600( 1976). 
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Data are limited primarily to the production of electricity 
because of the increasing importance of this energy form in our 
society and because various fuel options are available. Following 
discussions of some basic principles in consideration of health ef- 
fects, the available health-effects data are presented for fuel ex- 
traction, transport, processing, and electricity generation from the 
major fuel systems, with emphasis on the major uncertainties and 
controversies. (PCS) 


19475 Economic costs of energy-related environmental pollu- 
tion. Lave, L.B. (Carnegie-Mellon Univ., Pittsburgh); Silverman, 
L.P. Annu. Rev. Energy; 1: 601-628(1976). 

Interrelated complexities which make cost-benefit analysis 
difficult are discussed, beginning with the neoclassical economic 
paradigm for the allocation of goods and services in a competitive 
economy. Environmental pollution modeling is described with a 
review of the principal methods for assessing benefits of air, land, 
and water pollution abatement. Suggestions for improved assess- 
ment methodology conclude the review. 143 references. (PCS) 


19476 Environmental effets and energy conservation aspects of 
the nonnuclear energy research, development, and demonstration 
programs: report on 1975 public hearings. Washington, DC; Coun- 
cil on Environmental Quality (1976). 82p. Public Hearings, Coun- 
cil on Environmental Quality, 722 Jackson Pl., NW, Washington, 
DC 20006. 

This report summarizes three volumes of testimony sub- 
mitted to the during public hearings in September, 1975,Effects 
and Energy Conservation Aspects of the Nonnuclear Energy 
Research, Development and Demonstration Programs, in concur- 
rence with Public Law 93-577. The testimony included a broad 
range of opinion on the proposed subjects, as well as opinion not 
directly related to Energy Research and Development Administra- 
tion (ERDA) programs. The report synthesizes the major trends in 
the testimony and dialogue on the general subject of the overall 
ERDA plan, conservation RD and D, environment and energy, and 
the Federal role in energy RD and D. The issues presented were 
selected on the basis of their frequency of mention throughout the 
hearings. Conceivably, others might have chosen a different set of 
issues. Aside from this selectivity that must of necessity be exer- 
cised in summarizing the-testimony, the Council on Environmental 
Quality has not provided any judgmental evaluation of the issues, 
nor do the issues necessarily represent the views of the Council. 
(Preface) 


ENERGY RESOURCES 
REFER ALSO TO CITATION(S) 18679, 18682, 19553, 19602 


19477 (BM-IC—8711) Recycling trends in the United States: a 
review. Spendlove, M.J. (Bureau of Mines, College Park, Md. 
(USA). College Park Metallurgy Research Center). 1976. 28p. 
Publications Distribution Branch, Bureau of Mines, 4800 Forbes 
Ave., Pittsburgh, PA 15213. 

Current recycling trends in the United States are reviewed. 
Although near-term prospects are poor for recycling most present 
wastes, urban refuse is an important exception. Such wastes com- 
prise a mine above ground, and much less processing energy is 
normally required to recycle the constituents of urban ore than to 
obtain them in equal amounts from natural raw materials. The re- 
port covers these topics: Mineral Supply and Recycling System; 
Mineral Deficits; Origin of Mineral Wastes; Relative Values in 
Wastes; Urban Ore; Refuse Processing; Product Recycling; 
Recycling Problems; Areas for Research and Development; and 
the Future of Recycling. (31 references) (auth, abstract modified) 


19478 (COM—75-10954) Material shortage study: an analysis 
of selected commodities and identification of causal factors con- 
tributing to supply shortfalls. Final report, 1972— 1974 on Phase 1. 
(Little (Arthur D.), Inc., Cambridge, Mass. (USA)). 20 Dec 1974. 
Contract C-5-36231. 403p. NTIS $10.50. 

This study focused primarily on Federal policies that led to 
material shortages and curtailment of plant capacity expansion and 
secondarily on the likelihood of shortages recurring over the near 
term 1976-77. Commodities studied included steel, aluminum, 
copper, zinc, benzene, ethylene, LPG, ammonia, urea, plastics, ce- 
ment, lumber, and pulp. It was concluded that: Federal policies 
were found to be direct contributors to shortage conditions in 25 
of the 26 commodities analyzed; those Federal policies and regula- 
tions which appeared to have the most significant impact on 
material shortages and capacity curtailment are price controls, tax- 
ation, energy, environmental, and fiscal and monetary (including 
antitrust); and for most industries, the interaction between several 
causal factors rather than one factor led to shortage conditions. 
(GRA) 
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19479 (CONF-750733—, pp 1-30) Survey of world energy 
— Hubbert, M.K. (Geological Survey, Washington, DC). 

From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

The present large-scale use of energy and power by the 
human species represents a unique event in the billions of years of 
geologic history. Furthermore, in magnitude, most of the develop- 
ment has occurred during the present century. In the United 
States, the peak in the rate of petroleum production occurred in 
1970 and that for natural gas is imminent. The peak in the world 
production of crude oil is expected to occur at about the year 
2000 and that for coal production at about 2150 or 2200. For 
other sources of energy and power, water power, geothermal 
power and tidal power are inadequate to replace power from fossil 
fuels. Nuclear power, based on the breeder reactor and utilizing 
low-grade deposits of uranium and thorium, has a larger potential 
than the fossil fuels, but it also constitutes a large perpetual 
hazard. The largest source of energy available to the earth is solar 
radiation. This source has a life-expectancy of a geologic time 
scale; is nonpolluting; and is larger in magnitude than any likely 
requirements by the human species. In consequence of the large 
supplies of available energy, the period since 1800 has been one of 
an unprecedented exponential industrial growth. This also has been 
accompanied by a world-wide ecological disturbance, including 
that of the human population. It can easily be seen that such a 
period of growth must be ephemeral in character and, in fact, is 
now almost over. The world’s present problems are by no means 
unmanageable in terms of present biological and technological 
knowledge. The real crisis confronting us is, therefore, not an 
energy crisis but a cultural crisis. During the last two centuries, we 
have evolved what amounts to an exponential-growth culture, with 
institutions based on the premise of an indefinite continuation of 
exponential growth. One of the principal consequences of the 
cessation of exponential growth will be an inevitable revision of 
some of the tenets of that culture. (auth) 


19480 Bibliography of selected reports and ongoing studies 
relating to water requirements for energy resource development. 
Salt Lake City; Western States Water Council (1976). 66p. 
Western States Water Council, 220 S. 2nd East, Salt Lake City, 
UT. 


The study efforts identified in the report have been 
categorized by the agency, organization, or company responsible 
for the study effort. Reports and study efforts prepared by Federal 
agencies are first identified, then reports by multi-governmental or- 
ganizations are listed, followed by specific state agencies and 
private organizations. A sample of academic efforts follows. Fol- 
lowing the identification of academic studies, thre is a brief sum- 
mary prepared by each of the eleven western states, identifying in 
general the water-for-energy efforts that are occurring in the 
states. The last section of the report identifies some short reports, 
articles, speeches, and other information that did not seem to 
readily fall into any of the above identified categories. In the case 
where a study may have been funded by one agency and con- 
ducted by another agency or private organization, the report is 
described under the funding agency but there is a cross reference 
to allow the reader to note that a study effort has been made by 
the contracting organization. The last entry in the report is an 
index that allows a reader to, by subject area, identify the reports 
or studies that are listed in the bibliography. (From Introduction) 
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REFER ALSO TO CITATION(S) 19442, 19506, 19538, 19539, 
19560, 19583, 19630 


19481 (ERDA—48(H-1)) U.S. Energy Research and Develop- 
ment Administration first public meeting on a national plan for 
energy research, development and demonstration: Atlanta, Georgia, 
October 20, 21, 1975. (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA)). 1975. 75p. (CONF- 
751089—(Summ.)). Dep. NTIS $4.50. 

From 1. meeting on a national plan for energy research, 
development and demonstraton; Atlanta, Georgia, United States of 
America *USA® (20 Oct 1975). 

This synopsis of ERDA’s first public meeting includes a 
summary of principal issues covered at the meeting, agendas, and 
abstracts of the addresses given by the individual speakers. It is in- 
tended to convey the perceptions and reactions to ERDA's Plan by 
the Southeastern region including the industrial, commercial and 
academic community and the public at large. A summary of the 
important issues is presented followed by condensations of the 


ew presentations. Questions and answers are presented in 
order of occurrence to maintain their relevance to the topical 
nature of the speakers’ statements. Summary statements are made 
on the principal issues of interactive di ue with the public; fuel 
alternatives; environmental impacts; nuclear power issues; net 
energy; economic issues; institutional problems; the location of the 
Solar Energy Research Institute; conservation; secondary impacts 
and the quality of energy; and dissemination of information, 
evaluation, and implementation of the National Plan. (MCW) 


19482 (ERDA—48(H-2)) U.S. Energy Research and Develop- 
ment Administration second public meeting on a national plan for 
energy research, it and demonstration: Seattle, Washing- 


development a 
ton, December 2, 3, 1975. (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA)). 1975. 63p. (CONF- 
Dep. NTIS $4.50. 

From Proceedings on a national plan for energy research, 
development and demonstration; Seattle, Washington, United 
States of America *USA® (2 Dec 1975). 

The meeting on "’A National Plan for Energy Research, 
Development and Demonstration’’ was the second in a continuing 
series of scheduled meetings that ERDA will conduct throughout 
the country to create a dialogue with the public and interested re- 
gional groups. Fifty-four speakers including ERDA officials, other 
Government agency representatives, and industry, business, the 
academic community, and public interest groups presented papers 
on conservation, fossil energy, solar energy, geothermal energy, fu- 
sion, fission reactor development, environmental and safety, — 
cal research, and the nuclear fuel cycle. C li of the 
energy industry is discussed. Continuing questions on nuclear 
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RANN programs emphasize problems of improving produc- 
tivity and economic growth, and the quality of the environment. 
The results of some of their programs are deemed useful in 
developing countries. This report identifies 48 individual RANN 
projects on energy research, disaster and natural hazards, urban 
technology, technological opportunities, and environmental 
systems and resources that could have special relevance to their 
needs. It clarifies their technical significance to these countries and 
illustrates possible types of spin-off benefits. (MCW) 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 18792, 19015, 19177, 19197, 
19601, 19613, 19614, 19615, 19617, 19628 


19486 (BNWL-SA—5802) Fusion energy option. Schmid, L.C. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). [nd]. 
Contract E(45-1)-1830. 27p. Dep. NTIS $4.00. 

The potential of fusion energy contributing to the energy 
needs is discussed. Controlled thermonuclear reactions hold the 
promise of an abundant source of fuel used to produce electrical 
energy for the future in an environmentally acceptable way. Once 
feasibility questions are answered and engineering problems are 
resolved, it should be possible to produce energy in a form that 
can use current methods of electrical generation to convert it into 
a useful form. If the fusion system is operated with only deuterium 
as fuel, the deuterium available from a pail of water would 
produce energy equivalent to that produced by 600 gallons of 


safety, environment, roles and responsibilities, goals, and instit 
tional issues were included. Related issues were discussed in the 
following papers: ''The Coming Metals Crisis’’; Consumers vs. 

Corporations; Government's Role; Nuclear Plant Prolifera- 
tion; Federal Government Energy Management; and Water and 
Mineral Rights of Indians. An executive summary of ERDA 48, 
The Plan (EAPA 1:01621), is followed by concluding remarks. 
(MCW) 


19483 (ERDA—76-1) National plan for energy research, 
development and demonstration: creating energy choices for the fu- 
ture. Volume I. The plan. (Energy Research and Development Ad- 
— Washington, D.C. (USA)). 1976. 125p. Dep. NTIS 
This is the first annual update of the initial report, ERDA- 
48, of June 1975 (EAPA, 1: 01621). ERDA’s proposed National 
Plan has been expanded in scope and depth of coverage and the 
basic goals and strategy are refined, but remain essentially intact. 
The Plan summarizes ERDA’s current views on the energy 
technologies the Nation will need to achieve longer-term energy 
independence. Specifically, the Plan addresses the ee role 
of the private sector in the development and n of 
new energy technologies, singles out conservation technologies for 
increased attention that are now ranked with several supply 
technologies as being of the highest priority for national action; 
requests a 30 percent increase in the 1976 budget for funding 
energy R and D; and directs Federal programs to assist industry in 
accelerating the market penetration of energy technologies with 
near-term potential. The chapters are: The National Energy 
Problem and the Nature of Its Solution; Fundamentals of the Plan; 
The Plan and the Federal Energy RD and D Program for FY 1977; 
Implementing the Plan: Interrelationships Among Energy RD and 
D Participants; Implementing the Plan: ERDA Planning System: 
Factors Influencing the Evolution of the Plan; and Future Evolu- 
tion of the Plan. Two appendixes, Perspective on World Resources 
and Net Energy Analysis of Nuclear Power Production, follow. A 
glossary and a selected bibliography complete the report. (MCW) 


19484 (PB—243651) Report of conference held at 
Northwestern U: under the aegis of the National Science 
Foundation, on techniques for -efficient 


innovative design energy 
processes, March 13—14, 1975. Final report. Mah, R.S.H. 
castings te Univ., Evanston, Ill. (USA). Dept. of Chemical En- 

a 30 May 1975. 95p. (NU-CHE— 75-001). NTIS $4.25. 

is report summarizes the discussions and recommenda- 

tions of a two-day industry - university - government conference 
on the subject of the title. It identifies a number of pressing needs 
of the process industries in meeting energy challenges and recom- 
mends increased NSF support in process-design related researches 
and graduate training in process design. Four major areas of 
research are identified and specific recommendations are em- 
bodied in the report. (GRA) 


19485 (TA/OST—73-16) RANN program: benefits to 

countries. Choi, H.Y.H. (Agency for International 
Development, Washington, D.C. (USA). Office of Science and 
Techno! ). Jan 1973. 46p. Agency for International Develop- 
ment, of Science and Technology, Washington, DC 


gasoline. The water in the ocean could provide energy for billions 
of years at the current rate of consumption. Experimental results 
are currently confirming the theoretical predictions and the 
schedule for fusion development is shown to be completion of 
feasibility experiments in 1974; physics test reactors appearing in 
1983; experimental power reactors being built in 1990; and the 
demonstration plant on-line in 1994. The process of producing fu- 
sion power, fusion research needs, and problems to be solved are 
reviewed. (MCW) 


19487 (CONF-750733—, pp _ 117-124) Nuclear energy: 
benefits versus risks. Jordan, W.H. (Univ. of Tennessee, Knox- 
ville). 1975. 


From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

Of the benefits of nuclear power three are described briefly. 
1. It offers virtually an inexhaustible supply of cheap electricity, so 
the real reason for its installation in the U.S. (80 nuclear power 
plants on order and 15 in operation) is to save money. (2) Nuclear 
power would offer a chance to clean up the atmosphere; it has 
been observed that the carbon dioxide concentration in the at- 
mosphere is increasing at about 2 percent per decade, a change 
that may have implications for long-term effects on climate. (3) 
Power reactors will undoubtedly be the major producers of 
radioisotopes in the future; estimates of the benefits of these 
isotopes are of the order of $1000 million a year from such appli- 
cations as fluid flow measurements, thickness gages, leak detec- 
tion, well logging, deformation determinations, agricultural applica- 
tion, biological applications, and in medicine. Risks of operating 
nuclear power plants can be classified as: thermal pollution of the 
rivers and lakes; low level release of radioactivity into the air and 
ground waters caused by the normal operation of nuclear power 
and reprocessing plants; and the accidental release of large 
amounts of radioactivity. These risks are put in perspective by 
comparing them with common risks that man _ accepts 
daily—transportation, cigarette smoking, mountain climbing, etc.— 
after which nuclear power seems not so risky after all. (MCW) 


19488 (CONF-750733—, pp 125-133) Public concern for 
nuclear power. Bibb, W.R. (Energy Research and Development 
Administration, Oak Ridge, TN). 1975. 

From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

Three principles that the U.S. must follow in order to main- 
tain its present way of life are stated: practice of energy conserva- 
tion; substitution of the more plentiful fuels for the scarce; and 
development of synthetic fuels and unconventional energy sources. 
After describing the organizing of the energy agencies and review- 
ing the history of the nuclear power program in the U-S., the 
author then discusses the public’s concern for nuclear energy 
which includes radioactive discharges, reactor safety, high-level 
wastes, and shipment of radioactive materials. He refers to the 
study by Dr. Norman C. Rasmussen released in 1974, which in- 
dicates that the likelihood of a person living in the general vicinity 


of a reactor being injured in any one year in a reactor accident is 
one chance in 150 million as compared to his chance of being in- 
jured in an automobile accident in that same year as one in 130. 
On a broader societal viewpoint, if there were 100 reactors operat- 
ing in the U.S., one individual of the 15 million inhabitants living 
in the vicinity of these reactors might be killed and two individuals 
might be injured every 25 years as compared to 1.5 million injuries 
and 55,000 fatalities in 1974 due to automobile accidents. The 
author concludes that public acceptance of nuclear power will de- 
pend on whether these plants, after a reasonable maturing period, 
deliver the reliable, economic, and safe power that has been 
proclaimed. (MCW) 


19489 (CONF-750733—, pp 162-191) Environmental 
of nuclear power. Cohen, B.L. (Univ. of Pittsburgh). 1975. 

From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

The principal effects of radiation on people are acute radia- 
tion sickness, cancer, and genetic effects. Acute radiation sickness 
results from exposures in excess of 100 rem and can be fatal in a 
matter of days. There have been about ten deaths in the U.S. from 
this malady. Cancer induction by radiation has been a much 
broader threat, the largest single source being the Japanese atomic 
bomb victims—about 24,000 persons exposed to about 130 rem 
resulting in over a hundred excess deaths. There is no evidence 
from human data for genetic defects in offspring from radiation to 
parents, so the estimate— 150 x 10~* eventual defects per man-rem 
exposure of the entire population—is based on animal tests. Stu- 
dies of the survivors of the Japanese bombings have yielded no 
evidence for additional genetic defects among offspring, a result 
which assures that the above estimate is not too small; a recent as- 
sessment indicates it may be an order-of-magnitude too large. Rou- 
tine emissions of long half-life radionuclides, power plant ac- 
cidents, transportation accidents, hazards from plutonium disper- 
sal, theft of plutonium for weapons fabrication, and radioactive 
waste disposal are ways discussed that members of the public can 
receive radiation exposure from the nuclear industry. The 
likelihood of death from these situations is shown to be very small 
compared to other-than-nuclear situations, namely: automobile 
driving and riding, smoking cigarettes, the generation of electricity 
from coal, and coal mining. 82 references. (MCW) 


19490 (CONF-760205—, pp 108-119) Nuclear energy 
Roberts, R. (Energy Research and Development Ad- 
ministration, Washington, DC). Mar 1976. 

From WATTec symposium for public awareness on energy; 
— Tennessee, United States of America *USA® (27 Feb 

6). 

In Energy awareness. 

Increasing use of coal and nuclear power, combined with a 
concerted practice of conservation, will provide the energy needed 
until the advanced energy sources become commercial, according 
to Dr. Roberts. Nuclear energy is thriving, generating kilowatts, 
megawatts, saving money for its consumers, hurting no one, and 
steadily shouldering more and more of the burden of keeping the 
country economically healthy, he states. His figures show that 
nuclear energy in 1976 will provide about 9 percent of the total 
electrical energy; this will increase to about 20 percent in 1985, 
and will reach 50 percent by the year 2000. Sufficient uranium 
resources are available to continue expansion of the current light 
water reactor industry into the year 2000. At present, sufficient 
capacity exists to enrich uranium for use into the year 1980; in- 
creased capacity for enrichment will then be necessary, and plans 
are under way in the private uranium enrichment sector. As con- 
ventional reactors continue to operate, and as breeder reactors are 
brought into operation, they will complement and support the im- 
pressive potential of new energy sources now under research and 
development, such as fusion, solar, geothermal, wind, and water 
power. The breeder is a proven concept now moving toward the 
demonstration phase. The nuclear safety debate—from plutonium 
accidents to safeguarding of nuclear materials—is discussed; also, 
the disposal of radioactive wastes. In each case, the problems are 
shown to be quite manageable. Among the conclusions, Dr. 
Roberts feels the problem isn’t so much the technology but the 
challenge of communicating where we are, where we are going, 
and what our capability is; or, stated in another way, attacking the 
virulent form of ‘‘nuclearphobia’’ that afflicts many people. 
(MCW) 


19491 (EPA—520/3-75-023) Ti accident risks in 
the nuclear power industry 1975—2020. (Environmental Protec- 
tion Agency, Washington, D.C. (USA). Office of Radiation Pro- 
grams). 1975. 130p. Environmental Protection Agency, Washing- 
ton, DC 20460. 

A quantitative assessment was made of the accident risks as- 
sociated with the transportation of radioactive material in the 
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nuclear power industry to the year 2020. A scenario was 
developed for the period from 1975 to 2020 for shipments 
between nuclear reactors, chemical reprocessing plants, fuel fabri- 
cation facilities, and waste repositories. Technical data from nu- 
merous sources were collected for shipments of spent fuel, recy- 
cled plutonium, high-level radioactive solid waste, and fission- 
product gases. Assumptions were developed regarding transport 
modes, shipping containers, transport pathways for dispersion of 
released radioactivity, and population distribution. Fault-tree anal- 
ysis was used to estimate the probability of release from shipping 
containers, taking into consideration the transport mode, severity 
of the accident, and damage to the package. The results of the 
study indicate that by 2020 the number of shipments exceed 
37,000 per year with a total shipping distance of more than 17 mil- 
lion miles. As a result, the number of accidents is in excess of 20 
per year. However, the frequency of release is small, the expected 
value being less than one per 13 years in 2020. Releases from ac- 
cidents involving spent fuel dominate the release frequency during 
the entire period studied. The average annual population dose 
from transportation accidents of the nuclear power industry is in- 
significant—less than one person-rem per year from all sources in 
2020. (auth, abstract modified ) 


19492 (ERDA—76-46) Survey of United States uranium mar- 
keting activity. (Energy Research and Development Administra- 
tion, Washington, D.C. (USA). Div. of Nuclear Fuel Cycle and 
Production). Apr 1976. 31p. Dep. NTIS $4.00. 

Information for this survey was received from 70 utilities 
with nuclear reactor projects, 33 present or potential uranium 
producers, and 5 reactor manufacturers, all of which are listed. 
The 1976 survey requested data on uranium purchase commit- 
ments, uranium imports and exports, unfilled reactor fuel require- 
ments, inventories of domestic and foreign uranium, and prices for 
existing contracts between domestic primary producers and 
domestic buyers. The report covers 210 nuclear power reactors in 
operation, under construction, or for which orders have been 
placed, having a total rated capacity of 207,000 MWe (list in- 
cluded). Uranium supply arrangements for planned U.S. nuclear 
fuel capacity do not provide extensive coverage of future needs. 
Procurement efforts in 1974 and 1975 did not significantly im- 
prove the situation. In the years ahead, a substantial contracting 
effort by uranium producers and utilities will be needed. There are 
encouraging signs that the marketing situation is improving. Infor- 
mation available since January |, 1976, indicates a substantial up- 
turn in uranium procurement activity. This is considered a con- 
sequence of the higher uranium prices, an increasing ability of 
producers to make sales contracts, and an increased buyer effort 
to arrange for an assured future uranium supply. (MCW) 


19493 for international cooperation in nuclear ener- 
gy. Hearing before the Subcommittee on Atomic Energy, Congress 
of the United States, Ninety-Fourth Congress, First Session. 
Washington, DC; Joint Committee on Atomic Energy (1975). 19p. 
GPO $0.35. 

The actions proposed by ERDA concerning international 
cooperation in nuclear energy are reviewed. These actions involve 
separate increases in the ceiling for distribution of nuclear fuel to 
Euratom (the European Atomic Energy Commission) and the In- 
ternational Atomic Energy Agency, and a two-year extension of 
the present research agreement for cooperation with Israel. Dr. 
Abraham S. Friedman, Acting Assistant Administrator for Interna- 
tional Affairs, represented ERDA. (BYB) 


19494 Nuclear European cooperation and nationalization. 
Lescuyer, G. Rev. Droit Public Sci. Polit.; No. 2, 379-398(Mar 
1975). (In French). 


19495 Fast breeder reactor program. H before the Joint 
Economic Committee, Congress of the United States, Ninety-Fourth 
Congress, First Session. Washington, DC; Joint Economic Commit- 
tee (1976). 671p. 

The economics of the liquid metal fast breeder reactor 
(LMFBR) was the subject of hearings of the Joint Economic Com- 
mittee, chaired by Sen. Hubert Humphrey. FY '76 funding for the 
breeder program is $450 million, the largest single item of the 
Federal energy program. Elmer B. Staats, U.S. Comptroller 
General, testified on the rising costs of demonstration facilities and 
pointed out that Federal agencies are required to make all esti- 
mates of costs and benefits in constant dollars rather than project- 
ing for inflation. Staats recommended a joint ERDA-Congressional 
study of the possible use of foreign breeder technology. Sheldon 
Meyers of the Environmental Protection Agency, while not oppos- 
ing the breeder program, recommended a delay to resolve three 
problem areas: (1) base energy demand projections; (2) timing of 
the commercial introduction of the LMFBR; and (3) uncertainties 
over possible benefits from the LMFBR program. Theodore B. 
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Taylor, International Research and Technology Corp., discussed 
the costs and security safeguards of the LMFBR, which produces 
more spent fuel than the light water reactor. Other witnesses in- 
cluded Robert Seamans and officials from ERDA, Ralph Nader, 
and speakers from private study groups. (DCK) 


19496 Nuclear fuel cycle. Zebroski, E.; Levenson, M. (Electric 
Power Research Inst., Palo Alto, CA). Annu. Rev. Energy; 1: 101- 
130( 1976). 

Topics discussed include nuclear power capacity and pro- 
jected growth (both U.S. and worldwide), full performance in 
LWR’s, nuclear power costs (both fuel and plant capital costs), 
and closing the fuel cycle. 29 references. (JWR) 


19497 Nuclear fusion. Post, R.F. (Univ. of California, Liver- 
more). Annu. Rev. Energy; 1: 213-255(1976). 

This general review of the controlled thermonuclear 
research program covers the basic physics of fusion reactions along 
with the quantitative requirements for fusion power. Magnetic con- 
finement and inertial confinement approaches are described. 
Present fusion experiments such as the PLT, magnetic mirrors, and 
theta pinch devices are reviewed. 14 references. (MOW) 


19498 Safety of nuclear power. Hendrie, J.M. (Brookhaven 
National Lab., Upton, NY). Annu. Rev. Energy; 1: 663-683( 1976). 

Nuclear safety is examined from the standpoint of accidents 
or events that might lead to release of a significant amount of 
radioactive material. Both nuclear power plants and fuel-cycle 
facilities are covered. Specific safety aspects of the various types of 
facilities are reviewed, and accident probabilities and con- 
sequences are considered. 17 references. (JWR) 


19499 Fast breeder reactor decision: an analysis of limits and 
the limits of analysis. A study prepared for the use of the Joint 
Economic Committee, Congress of the United States, Ninety-Fourth 
Congress, Second Session. Washington, DC; Joint Economic Com- 
mittee (1976). 38p. GPO $0.50. 

Decisions on the development of the Liquid Metal Fast 
Breeder Reactor (LMFBR), which may involve nontransferable 
gains for current generations and major losses for future genera- 
tions cannot be determined on a cost-benefit basis. Several cost- 
benefit analyses of the LMFBR are reviewed. With only one ex- 
ception, all major analyses compare LMFBR futures with non- 
LMFBR futures and consider only the energy supply aspect of al- 
ternatives. The Manne study, however, compares peak-load pricing 
of electricity and points out that removal of distortions in energy 
pricing has greater economic benefits than economic losses due to 
delays in introducing the LMFBR. Revised price structures for 
electricity could have a larger future payoff than rapid LMFBR 
development. Constraints on LMFBR development, such as 
resource supplies, technological development, licensing, siting, and 
waste disposal, may have been underestimated. Appropriate in- 
stitutions and procedures for nuclear decision making must be 
defined. (DCK) 


19500 Nuclear power and public perception. Levenson, M. 
(Electric Power Research Inst., Palo Alto, CA). Chem. Eng. Prog.; 
72: No. 1, 24-28(Jan 1976). 

A recent public opinion poll showed that 66 percent of all 
Americans were in favor of nuclear power compared to 57 percent 
in 1971, and 78 percent felt nuclear power was the least damaging 
to the environment of the currently available alternatives of coal, 
oil, and nuclear. The author attempts to identify facts relative to 
some publicly raised issues, even though the public perception of 
the minority is very much in the forefront in the news media. The 
nuclear controversies are emotional, not technical, the author con- 
cludes. Society has been discussing energy needs vs economics vs 
safety vs morality vs national security without being willing to 
recognize that there may be tradeoffs or compromises required. 
Most people are willing to accept the fact that nuclear power 
plants present no public hazard, even presenting less hazard, less 
environmental damage, and fewer moral issues than any other 
commercially available source of energy. The loss-of-coolant issue 
is discussed with some facts presented from experiences of the 
EBR-I and EBR-II, Fermi I, and SL-1 to illustrate the fallacies as- 
sociated with that issue. Critics have recently concluded that there 
might not be any hazards to nuclear power plant operation, but 
there still remain the questions of terrorists, waste disposal, morali- 
ty, and nuclear warfare. After a discussion of the facts dealing with 
these issues, answers are provided for five current issues: the 
necessity of nuclear power, nuclear nations, plutonium as a 
resource, plutonium toxicity, and nuclear plant insurance. The 
author issues a challenge for scientists to make every effort to 
determine the facts, to evaluate the tradeoffs, and to help clarify 
public perception. (MCW) 
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19501 United States uranium resources: an analysis of histori- 
cal data. Lieberman, M.A. (Univ. of California, Berkeley). Science; 
192: No. 4238, 431-436(30 Apr 1976). 

Using historical data, a study of U.S. uranium resources was 
performed with emphasis on discovery and drilling rates for the 
time interval from 1948 until the present. The ultimate recoverable 
resource up to a forward cost category of $30 or less per pound is 
estimated to be 1,134,000 short tons—about one third the estimate 
offered by ERDA. A serious shortfall in uranium supply is pre- 
dicted for the late 1980's if nuclear power proceeds as planned; 
and courses of action are recommended for uranium resource 
management. (DDA) 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 19592, 19601 


19502 (NSF-RA-N—74-214) Model of environmental impact 
of Wisconsin electricity use. Energy systems and policy research re- 
port No. 6. Buehring, W.A.; Foell, W.K. (Wisconsin Univ., Madis- 
on (USA). Inst. for Environmental Studies). Nov 1974. 27p. Dep. 
NTIS $4.00. 

The Wisconsin Regional Energy (WISE) Model provides a 
description of the year-by-year systemwide environmental impacts 
associated with energy use in Wisconsin. One specific component 
of the WISE Model is the Electricity Impact Submodel (EIS), 
which provides environmental impacts in conjunction with alterna- 
tive electrical demand and generation forecasts. Impact factors are 
associated with alternative electrical generation systems in terms of 
electricity generated or of generating capacity. These impact fac- 
tors can vary with time during a simulation to represent changes in 
policy or technology. Various preset policy options have been built 
into EIS for convenience of use although any impact factor can be 
varied as desired. The Electricity Impact Submodel does not pro- 
vide total quantification of impacts, but it does provide quantifica- 
tion of many systemwide impacts. The impact parameters, at 
present, numbering in the hundreds, provide an_ excellent 
framework for review criteria and procedures. 


19503 Energy storage. Kalhammer, F.R. (Electric Power 
Research Inst., Palo Alto, CA); Schneider, T.R. Annu. Rev. Ener- 
gy; 1: 311-343(1976). 

The energy-conservation aspects and environmental benefits 
of large-scale energy-storage systems are reviewed and discussed. 
Uses of energy storage in power generation, transportation, and in 
commercial, residential, and industrial buildings are described. 
Methods and technology for storing mechanical, thermal, chemi- 
cal, and electromagnetic energy are enumerated. These include 
pumped hydro, compressed air, flywheels, heat storage, batteries, 
hydrogen energy storage systems, and superconducting magnetic 
energy storage. The efficiency and cost of each system are tabu- 
lated. It is concluded that improved energy storage systems will 
+ Sa important role in future energy systems. 137 references. 
(LCL) 


CONSERVATION 


REFER ALSO TO CITATION(S) 19446, 19476, 19484, 19530, 
19531, 19532, 19534, 19537, 19543, 19556, 19595, 19607, 
19621, 19646, 19649, 19791 


19504 (CONF-740384—1) Manchester, N.H., experimental 
energy office building. Powell, F.J. (National Bureau of Standards, 
Washington, D.C. (USA)). 1974. 14p. TIC. 

From Seminar on energy conservation by design; Orlando, 
Florida, United States of America *USA® (20 Mar 1974). 

An office building incorporating innovative energy conserv- 
ing designs, techniques, and equipment was constructed in 
Manchester, N.H. The use of a computerized mathematical model 
to determine thermal response and energy consumption in the 
building showed a 53% reduction of energy for heating and 
lighting with the new design. Details of roof, wall, and floor con- 
struction and temperature control systems are provided. Total an- 
nual energy consumption in the new design building was 6.18 bil- 
lion Btu compared to 13.19 billion Btu for the base building. The 
same comparison is made in Orlando, Florida with the annual con- 
sumption lowered from 8.15 billion Btu to 4.95 billion with the 
new design. Operation of the building was planned to use 
minimum energy with custodial work dene during regular work 
hours, and provisions for lowering and turning off equipment. Fol- 
low-up of employee reactions is planned. (DCK) 
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19505 (CONF-760205—, 33-67) Energy conservation. 
Sant, R. (Federal Energy Administration, Washington, DC). Mar 
1976. 


From WATTec symposium for public awareness on energy; 
_ Tennessee, United States of America "USA® (27 Fe 

In Energy awareness. 

The role of energy conservation is discussed by posing four 
questions: (1) what contribution can conservation make toward 
achieving national energy goals; (2) how much of that potential 
will be achieved given our present programs and legislation; (3) 
what are the major limitations to achieving the full conservation 
potential; and (4) what additional programs are cost-effective and 
how much more could be achieved. When the energy problem is 
examined, it reduces to an economic problem, according to Mr. 
Sant; and principally, we are dealing with the fact that we have 
been hooked on prices for regulated natural gas, pre-embargo Mid- 
dle East oil, and coal. So with the rising costs of fuels, the problem 
is to try and find substitutes that will be economically feasible. The 
greatest opportunities for increased efficiency are: (a) in transpor- 
tation—to improve efficiency of motor vehicles and reduce vehicle 
miles traveled; (b) in residential and commercial—to design and 
build more-efficient new structures and appliances and to improve 
energy efficiency of existing buildings and homes; (c) in indus- 
try—to improve efficiency of industrial processes and equipment; 
and (d) in utilities—to cut fuel required to generate each kWh of 
electricity. Then, three major barriers besides technology are 
discussed: (1) the first-cost basis and poor understanding of oppor- 
tunities to save, stemming from lack of information; (2) environ- 
ment, threat of embargo, and regulatory constraints resulting from 
long-term costs not fully reflected in prices; (3) and public at- 
titudes, habits, and lack of consensus on legislation barriers. 
(MCW) 


19506 (CONF-760205—, pp 144-154) Government role on 
energy conservation R and D. Heller, A. (Energy Research and 
Development Administration, Washington, DC). Mar 1976. 

From WATTec symposium for public awareness on energy; 
a. Tennessee, United States of America *USA® (27 Feb 

). 

In Energy awareness. 

Congress created the Federal Energy Administration, which 
develops overall policy and analysis of energy conservation options 
and provides a mechanism to stimulate the adoption of commer- 
cially available techniques and materials; and the Energy Research 
and Development Administration, which serves the role of per- 
forming the research and development necessary to interest manu- 
facturers in commercializing new energy efficient products and 
materials. The relationship of these two agencies is a dynamic and 
creative one, Mr. Heller feels, and their interactions in the area of 
conservation are discussed briefly. Conservation is described as not 
doing without, but doing the task more efficiently. ERDA believes 
in conservation through technology, technology that incorporates 
or locks in energy savings into devices that people use, such as 
more-efficient cars, appliances, lighting, and buildings, without ask- 
ing people to change their life styles. Special efforts are being 
made to improve the efficiency of the nation’s electric-generating 
and -transmission systems, including development of superconduct- 
ing transmission lines and methods for improving efficiency of 
electric-utility systems by load management. ERDA also has 
research in progress on advanced batteries, flywheels, and com- 
pressed air for energy storage. The author believes that through 
conservation and more-efficient systems, energy imports can be 
reduced by 35,000 to 55,000 barrels of oil per day by 1977. 
(MCW) 


19507 (CONF-760536—1) Potential for conservation 
technology transfer. Hise, E.C. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. Ilp. Dep. NTIS $3.50. 

From Southern interstate nuclear board meeting; Winston- 
Salem, North Carolina, United States of America *USA® (24 May 
1976). 

The segment of energy consumption related to space condi- 
tioning and water heating in residential, commercial, and institu- 
tional buildings is discussed specifically. Within this constraint 
building energy consumption is discussed, considering three cho- 
ices: drastic alteration of life style; even greater energy operating 
costs; or relatively large capital expenditures to reduce building 
energy consumption. It is concluded that the average existing re- 
sidence can, through insulation, reduce its energy consumption to 
60 percent of present for an expenditure of $500 to $1000 and a 
pay back of 5 to 10 years. The average existing commercial or in- 
stitutional building can save even more, although their construc- 
tion may require less commonplace insulation methods than re- 
sidences. New construction can show greater energy savings at lit- 
tle or no additional construction cost. From data contained in re- 
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ports in the bibliography (10 items), the author again concludes 
that the average existing residential heating/cooling system 
(equipment) can be modified or replaced to reduce its energy con- 
sumption to 60 percent or even 40 percent of the present at a cost 
of a few hundred to $3000 as a function of the problem. The 
possible savings in commercial and institutional buildings are 
equally great. (MCW) 


19508 (ERDA—76-26) Feasibility of an energy outreach pro- 
gram. Final report. (Energy Research and Development Adminis- 
tration, Washington, D.C. (USA). Div. of Buildings and Industry). 
14 Jan 1976. 59p. Dep. NTIS $4.50. 

The approach to developing a feasible energy outreach pro- 
gram followed a conceptual approach that involved first identifying 
and characterizing target markets for energy conservation informa- 
tion and assistance, and then defining products of services to meet 
those markets’ needs. Implementation of this approach involved 
seven major steps. The seven steps—segment the market; find a 
market niche; postulate a product line; conduct market research; 
define the product line; prepare the business plan; and analyze the 
return on investment—are discussed in detail and displayed graphi- 
cally. (MCW) 


19509 (N—76-12464) ECASTAR. Energy conservation: an as- 
sessment of systems, technologies and requirements. Executive sum- 
mary. (Auburn Univ., Ala. (USA)). Sep 1975. 50p. NTIS $4.50. 

ECASTAR presents a methodology for a systems approach 
display and assessment of the potential for energy conservation ac- 
tions and the impacts of those actions. The U.S. economy is di- 
vided into four  sectors--energy industry, industry, re- 
sidential/commercial, and transportation. Each sector is assessed 
with respect to energy conservation actions and impacts. The four 
sectors are combined and three strategies for energy conservation 
actions for the combined sectors are assessed. The three strategies- 
-National energy conservation, electrification, and diversification-- 
represent energy conservation actions for the near term (now to 
1985), the mid term (1985 to 2000), and the far term (2000 and 
beyond). The assessment procedure includes input/output analysis 
to bridge the flows between sectors and net economics and net 
energetics as performance criteria for the conservation actions. 
The abbreviated 30 x 30 input/output analysis matrix developed in 
ECASTAR relates dollars, Btu's, and labor to total industrial 
production. The matrix is thought to be the ideal size for energy 
policy analysis. A feature of the assessment methodology is the 
identification of targets of opportunity for large net energy savings 
and the application of technology to achieve these savings. In addi- 
tion, citizen’s actions for energy conservation are discussed. 
ECASTAR suggests areas and raises issues for detailed study. 
(from Introduction) 


19510 (NSF-RA-N—74-228) Impact of and potential for ener- 
gy conservation practices in residential and commercial buildings in 
Texas. Project S/D-8, final report. Reed, R.D. (Texas Agricultural 
and Mechanical Univ., College Station (USA)). 10 Dec 1974. 
130p. National Science Foundation, Washington, DC. 

For Governor's Energy Advisory Council of Texas. 

An investigation was made of the potential to conserve 
energy in the residential and commercial areas in Texas through 
the application of conservation-oriented design practices and 
selected urban design and planning concepts. Charts reflecting 
end-use statistics are presented for comfort heating, hot water 
heating, cooking, and comfort cooling for gas and electricity. Pri- 
mary energy used to generate electricity for residential and com- 
mercial environments is documented. Energy uses in the built en- 
vironment include life-cycle considerations and design considera- 
tions such as shading, ventilation, insulation, lighting systems, and 
the use of glass. The application of solar heating technology is 
discussed. The potential use of MIUS in the residential and com- 
mercial sectors is surveyed. Conservation potential from imple- 
menting the planning concepts and the political ramifications are 
considered. (MCW) 


19511 (NSF-RA-N—74-230) Fuel conservation measures: the 
transportation sector. Volume II. Final report. Holder, R. (Texas 
Transportation Inst., College Station (USA)). Jan 1975. 96p. Dep. 
NTIS $5.00. 

The transportation sector accounts for 25 percent of the 
energy consumed in the United States and 18 percent of the ener- 
gy consumed in Texas. Energy consumption in Texas represents 
8.9 percent of national consumption. Of the energy used by trans- 
portation in the United States, 6.2 percent is consumed in Texas. 
Over 7.3 billion gallons of fuel were consumed by the Texas trans- 
portation sector in 1970. Person movement consumed 82.3 per- 
cent of this total. The private auto, operated in urban and intercity 
travel consumed 75.3 percent of total statewide transportation 
fuel. This study investigates potential transportation fuel savings as- 
sociated with both increased fuel efficiency and variations in urban 
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form. Chapter | documents the magnitude of tion fuel 
consumption in Texas. Projections of fuel use for intercity travel 
are presented and the possible effects of model shifts are esti- 
mated. Chapter II evaluates the relationship between urban 
development and ss fuel consumption. Chapter III in- 
vestigates the effects of auto fuel efficiency on total transportation 
fuel consumption. References are furnished for each chapter and 
two appendices, Estimates of Intercity Passenger Miles of Travel 
by Mode of Transportation and Estimates of Intercity Ton-Miles of 
Travel by Rail and Motor Truck, are included. (MCW) 


19512 (PB—243823) Energy industrial center study. Final re- 
port, Jun 1974—Jun 1975. (Dow Chemical Co., Midland, Mich. 
wares Jun 1975. 472p. NTIS $11.50. 

See also PB—243824. Prepared in cooperation with En- 
vironmental Research Inst. of Michigan, Ann Arbor, Townsend- 
Greenspan and Co., Inc., New York, and Cravath, Swain and 
Moore, New York. 

This report summarizes the findings of a study of the techni- 
cal, environmental, economic, legal and regulatory aspects of two 
well-known approaches to conserving fuel burned to produce 
steam: (1) the generation of by-product electric powet from the 
steam generated by industry for use in manufacturing, and (2) the 
supplying of steam to industry from utility central power stations. 
Estimates are developed of the nationwide extent to which each 
approach is economically viable, and of the corresponding reduc- 
tions in capital investment and fuel consumption. An assessment is 
made of the potential impacts on the electric utility industry and 
on electric rates over the next decade. Environmental issues to be 
faced in specific instances of implementation are identified for the 
pulp and paper, petroleum refining, and chemical industries. At- 
tention is given to possible interactions with the Federal Power 
Act, the Public Utility Holding Company Act, State regulatory pat- 
terns, antitrust laws, environmental protection considerations, fuel 
allocation priorities, private law considerations, and federal income 
tax consequences. (GRA) 


19513 (PB—244812) Societal consequences of Title II of 
Public Law 92-513: Motor Vehicle Information and Cost Savings 
Act. Final report, May 1974—Mar 1975. Northrop, G.M. (Center 
for the Environment and Man, Inc., Hartford, Conn. (USA)). Jun 
1975. Contract DOT-HS-4-00887. 190p. (GEM—4164-524). NTIS 


$7.00. 

Societal consequences of the availability, under Title II, 
Public Law 92-513, of information on crashworthiness, crash 
repair cost, routine maintenance and repair cost, and insurance 
cost are investigated. Surveys of small groups of private passenger 
car buyers and fleet buyers were conducted, and the results were 
analyzed. Three simple computer models were prepared: (1) an 
Accident Model to compare the number of occupants suffering 
fatal or serious injuries under assumed car-buying behavior with 
and without the availability of Title II information and changes 
made by car manufacturers that modify crashworthiness and car 
weight; (2) a New Car Sales Model to determine the impact of 
car-buying behavior on 22 societal elements involving consumer 
expenditures and employment, sales margin, and value added for 
dealers, car manufacturers, and industrial suppliers; and (3) a Car 
Operations Model to determine the impact of car-buying behavior 
on the total gasoline consumption cost, crash repair cost, routine 
maintenance, repair cost, and insurance cost. Projections of car- 
buying behavior over a 10-year period (1976-1985) were made 
and results presented in the form of 10-year average values of the 
percent difference between results under ‘With Title II’ and 
Without Title II’ information. 


19514 (PB—244938) Bicycle transportation. Dougherty, N.; 
Lawrence, W. (Environmental Protection Agency, Washington, 
D.C. (USA)). Dec 1974. 79p. NTIS $4.25. 

Some of the findings of the study are the following. America 
is experiencing an unprecedented boom in bicycle sales and uses. 
Although there are advantages to bicycling, major deterrents are 
high accident rates, bicycle theft, exposure to automotive air pollu- 
tants, insufficient support facilities (i.e., lack of bikeways, secure 
parking facilities, showers at places of work), and bad weather 
conditions. The above problems could be greatly reduced through 
better support facilities, both segregated bikeways and secure park- 
ing arrangements. The Federal government is beginning to recog- 
nize bicycles as a viable form of transportation. DOT has allowed 
states to fund bikeways along federally funded roads with money 
from the highway trust funds. Other significant Federal agency ac- 
tivities are also underway. Europe is currently experiencing a re- 
surgence in bicycle use after a marked decline during the postwar 
years. Environmental concerns, urban congestion, and high fuel 
costs are contributing to the new bicycle boom. European coun- 
tries--particularly Sweden, Denmark, Germany, and Holland--are 
actively promoting bicycle ——— by establishing separate 
rights-of-way, bicycle traffic lights, and pedestrian malls. Cyclists in 
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Japan and China also enjoy nice facilities for bicycle transporta- 
tion. (GRA) 


19515 Raising the productivity of energy utilization. Schipper, 
L. (Univ. of California, Berkeley). Annu. Rev. Energy; 1: 455- 
517(1976). 

A detailed economic analysis is made of the physical op- 
tions for energy conservation. The study shows that savings of 30 
to 40 percent of the expected future total energy demand in the 
US would be far less expensive than supplying the increased 
amounts of fuel and electricity dictated by the extrapolation of 
historical trends. Information is included on the interrelationships 
of energy use, energy sources, energy conservation economics, 
standard-of-living, employment, political action, and the quality of 
the environment. 156 references. (LCL) 


19516 Potential for energy conservation in industry. Berg, C.A. 
Annu. Rev. Energy; 1: 519-534( 1976). 

Fuel conservation possibilities in the ferrous heat treating 
process in a steel plant are discussed in detail to illustrate the 
range of technical contributions that would be required for 
research on industrial energy conservation. (LCL) 


19517 Social and institutional factors in energy conservation. 
Craig, P.P. (Univ. of California, Berkeley); Darmstadter, J.; Rat- 
tien, S. Annu. Rev. Energy; 1: 535- 551(1976). 

The status of energy conservation activities is discussed, i.e., 
the forces that shape the demand for energy; the historic relation- 
ship between energy use and GNP and the questionable inexora- 
bility of this relationship; the framework in which to view energy 
conservation; recent trends in energy conservation; various strate- 
gies for encouraging conservation; and what the future might hold. 
These issues are identified and discussed in a nontechnical and not 
necessarily comprehensive framework in order to impart an un- 
derstanding of the opportunities and limitations that provide the 
context for energy conservation activities. (MCW) 


19518 Federal Power Commission Bureau of Natural Gas staff 
report on January 1, 1976 responses to Commission Order No. 498 
(gas conservation). FPC News; 9: No. 22, 1-13(28 May 1976). 

The responses are summarized of 57 interstate pipeline 
companies and their customers to a FPC order requiring reports of 
actions taken to conserve gas. Natural gas supplies have declined 
in spite of conservation efforts, and the gas that has been con- 
served has been used to make up shortages rather than saved for 
the future. Estimated savings during 1975 were 374 billion cubic 
feet, with 412.7 billion cubic feet projected for 1976. Pipeline 
companies instituted practices to conserve energy in: compressors; 
operation and maintenance of line pipe; liquid extraction plants; 
purification and storage facilities; office buildings; warehouses; and 
vehicles. Changes were made in sales policies, including educating 
customers. Commercial and industrial customers supported the ef- 
fort with improvements in their own operations. (DCK) 


19519 Energy conservation in new housing design. Snell, J.E.; 
Achenbach, P.R.; Petersen, S.R. (National Bureau of Standards, 
eo DC). Science; 192: No. 4246, 1305-1311(25 Jun 
1976). 

The potential implications of energy cost and availability for 
new housing design over the rest of the century are examined. The 
discussion is based on the premise that the rise in the price of fuels 
relative to that of labor and materials is focusing the attention of 
home builders and home buyers on total life-cycle costs. This shift 
in emphasis from first-cost, short-term, and speculative factors to 
the energy conservation technologies stimulated by life-cycle cost 
analyses portends a number of major physical changes in new re- 
sidences over the next few decades. This thesis is developed by 
looking first at the housing market, the historical influences of cer- 
tain building practices, and fuel price changes in recent years. At- 
tention is directed primarily to single-family detached dweilings in- 
cluding mobile homes, single-family attached homes, townhouses, 
garden apartments, and low-rise housing units. Next, major design 
parameters related to energy are examined in the context of a sim- 
plified life-cycle cost model, with numerical examples. The con- 
straints imposed by existing technology, building and occupancy 
practices, and energy costs on total life-cycle costs are examined 
for their implications to future housing design practices. Then, the 
technological opportunities for energy conservation as a design 
consideration are discussed, with an emphasis on identifying the 
extent to which many design parameters related to energy will 
change in the next few decades. Finally, the question of the impli- 
cations of energy conservation on new housing design, ownership, 
and operation and on the identification of several specific 
and policy issues is examined. 26 references. (auth) 
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REFER ALSO TO CITATION(S) 19016, 19440, 19445, 19453, 
19462, 19479, 19481, 19482, 19483, 19501, 19548, 19551, 
19556, 19573, 19599, 19600 


19520 (AD-A—016433) Analysis of the energy resources and 
demand of Western Europe. Final technical report, Jun 1974— Mar 
1975. Schneider, J.F.; Dance, K.D.; Lind, R.C.; Ryan, R.B.; Wil- 
liams, A.R. (Science Applications, Inc., McLean, Va. (USA)). Jul 
1975. Contract F30602-74-C-0357. 248p. (SAI—74-630-WA; 
RADC-TR—75-199). NTIS $7.50. 

This report examines the future demand for energy of 
Western Europe through the year 1985. Particular attention is 
given to the impact of the tripling of the price of oil on total ener- 
gy demand, demand for oil, and the development of competitive 
sources of energy in terms of increased domestic resources and al- 
ternate sources of supply to the Organization of Petroleum Export- 
ing Countries (OPEC). The forecast energy demand by consuming 
sector and the projected supplies by fuel of the EEC(9) are 
developed. Various geopolitical scenarios which could arise from 
the European energy situation are discussed. The potential for 
technology transfer from the U.S. is briefly examined. (GRA) 


19521 (BNL—21079) Reference energy system methodology. 
Beller, M. (Brookhaven National Lab., Upton, N.Y. (USA)). Apr 
1976. 1lp. (CONF-760402—7). Dep. NTIS $3.50. 

From 81. national meeting of the American Institute of 
Chemical Engineers; Kansas City, Missouri, United States of Amer- 
ica *USA® (11 Apr 1976). 

The Reference Energy System (RES) is a network represen- 
tation of all of the technical activities required to supply various 
forms of energy to end-use activities. Analytical techniques are 
described to examine all operations involving specific fuels includ- 
ing their extraction, refinement, conversion, transport, distribution, 
and utilization. Each of these activities is represented by a link in 
the network for which efficiency, environmental impact, and cost 
coefficients may be specified. The network is quantified for a given 
year with the level of energy demands and the energy flows 
through the supply activities that are required to serve those de- 
mands. RESs were developed for the years 1980, 1985, 1990, 
2000, and 2020. The RESs are used in an assessment to evaluate 
new technologies by the techniques of perturbation analysis. Insert- 
ing data on new technologies into an RES produces a Perturbed 
Energy System (PES). The Brookhaven Energy System Optimiza- 
tion Model (BESOM) includes the same input parameters and can 
be used for more extensive analyses where optimization is desired. 
(MCW) 


(BNL—21091) M analysis of ERDA com- 

scenarios. Hoffman, K.C.; Beller, M.; Cherniav- 
sky, E.A.; Fisher, M. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Jan 1976. Contract E(30-1)-16. 17p. Dep. NTIS $4.50. 

The multi-objective analyses were performed for the years 
1985 and 2000, allowing all technologies that were included in the 
ERDA-48 Scenario 5 to compete and be utilized in response to 
specific objectives expressed in individual runs. The specific objec- 
tives that were addressed in these analyses are: (1) total annual 
cost, including amortized capital, fuel, and operating costs; (2) 
capital requirements; (3) resource use; (4) imported oil require- 
ments; and (5) environmental effects. The objective function used 
for environmental effects is a weighted sum of selected emissions. 
An analysis was done of the ERDA Case 0 emission inventory and 
weightings were applied reflecting the relative degree of concern 
over specific emissions (referred to the total level). The analysis 
consisted of three steps: determination of the unconstrained 
minimum for each of the five objectives; trade-off analyses; and 
development of best combined case. The results of the best com- 
bined cases are tabulated. The resource usage and environmental 
effects for all cases are given in the Appendix, and additional ta- 
bles. Reference Energy Systems for Case | and the best case for 
the year 2000 are attached to permit comparison of fuel alloca- 
tions. (MCW) 


19523 (CONF-741070—, pp 19.1-19.15) Forecasting studies 
by dynamic systems simulation. Jones, B.W.; Moretti, P.M.; Mize, 
-H. 1974. 


From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 

In Proceedings: frontiers of power technology. 

This study was performed to obtain more information about 
the behavior of the energy system of a region. Demand and supply, 
ital investment, prices, and government regulation are all con- 
red in a comprehensive framework. The starting level is based 
on the energy system from the point of view of a single utility. A 
computer simulation model of the energy system is used in this 
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study. The model considers two forms of energy: primary ene: 
resources and electrical energy; and shows the Calis Sdlantor oF 
the energy system. It is concluded that this energy system simula- 
tion will provide utility company management with better informa- 
tion on which to base their decisions as compared with traditional 
extrapolation and correlation forecasting techniques, and can pro- 
vide information to governmental bodies engaged in setting energy 
policies. (LCL) 


19524 (CONF-750733—) Emergy sources for the future. 
of a conference held July 7—25, 1975, in Oak Ridge, 
Tennessee. Duggan, J.L.; Cloutier, R.J. (eds.). (Oak Ridge As- 
a Universities, Inc., Tenn. (USA)). 1975. 312p. Dep. NTIS 
From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 
For several summers the Special Training Division of Oak 
Ridge Associated Universities has conducted a three-week program 
on Energy Sources for the Future. Sponsored by the U. S. Energy 
Research and Development Administration, the program is 
designed for college professors teaching or planning to teach ener- 
gy courses. Participants have represented most branches of 
science. The invited lecturers have also represented most scientific 
disciplines. Although expert in specific fields, the speakers have 
endeavored to present their topics in a manner comprehensible to 
scientists and educators unacquainted with the speaker's 
disciplines. In doing this, the speakers distributed numerous han- 
douts, graphs, charts, etc., that have already found their way into 
many lectures. Since the first summer energy program, participants 
have encouraged the course coordinators to compile the material 
for wider distribution. Although this vol p only about 
half of the material presented during the July 1975 symposium, it 
will provide the reader with useful facts and respected opinions 
about this nation’s energy status. (from Preface). Separate ab- 
stracts are included for all seventeen lectures for ERDA Energy 
Research Abstracts (ERA), and fourteen are included for Energy 
Abstracts for Policy Analysis (EAPA). (MCW) 


19525 (CONF-750733—, pp 31-46) Energy demand growth: 
influence of population efficiency of use, and 
cies. Gibbons, J.H. (Univ. of Tennessee, Knoxville). 1975. 

From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

The intent of this paper is to present the case that the ener- 
gy problem is more than a shortage of gas and oil—it is western 
man’s confrontation with the finitude of natural resources and 
limitations of technologies. The energy problem is the problem of 

h—growth of population and of per capita consumption. 
While world population is expanding at an ever-increasing rate, the 
use of natural resources is accelerating even faster. It is shown that 
the world growth of demand for iron ore (similarly, energy and 
other resources) has been sharply greater than that of world popu- 
lation growth. On the average, resource demand is growing at 2 to 
3 times population growth rates. Clearly, the rate of increase of 
per capita consumption is currently the most significant factor in 
the Western world; however, population ultimately becomes the 
most important issue to deal with. There is another kind of growth 
that has exacerbated environmental problems associated with 
man’s activities and that is the growth in ‘unit size’’. This has 
resulted from the growth of cities causing a massive redistribution 
of population and the growth in unit size of industrial activities, 
especially electric power plants. Energy efficiency in all sectors is 
discussed. Analyses of the many places in which energy is used in 
the economy indicate that, in the face of the new energy prices, a 
lot of responses are not only possible but are probable in the long 
run if it is assumed that economically sensible decisions are made. 
These responses include shifts to higher efficiency, alteration of 
lifestyles, change in urban growth patterns, and new industrial 
processes. In the short run, conservation, a rational economic 
response to price, and other market factors will not only provide 
important slack in the energy demand, but will provide an energy 
system with less energy demand. (MCW) 


19526 (CONF-750733—, pp 260-273) IEA long-range energy 
simulation model. Whittle, C.E. (Oak Ridge Associated Universi- 
ties, TN). 1975. 

From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

A model has been developed for simulating plausible U.S. 
energy supplies and demands for the last part of this century and 
the early part of the 21st century. The model falls into the catego- 
ry of simulation tech models, but because of the long time 

of the model, econometrically determined parameters would 
be of doubtful value and are not used. By postulating future energy 
demands under given technical, resource, and policy assumptions, 
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the decision maker is provided with useful information for bracket- 
ing the probable outcomes of policy changes. Demand functions 
have been generated for each of the energy carriers—electricity, 
liquids, gases, and solids—by examining the industrial, the re- 
sidential and commercial, and the transportation demand sectors in 
terms of their component activities. Supply functions have been 
generated independently for each of the energy carriers based on 
the best available data and estimates for the fossil fuels, uranium, 
hydroelectricity, geothermal heat, and solar energy, and on present 
knowledge and projections about extraction and conversion 
technology. For a given set of assumptions, the carrier demands, 
the total energy demand, the carrier supplies, and the total energy 
supply are calculated and displayed for the years 1985 through 
2040. If the domestic carrier supply is within reasonable proximity 
of the carrier demand, the match is considered to be operationally 
feasible, such that the economic marketplace will operate. A sim- 
ple computer method for combining the independently generated 
supply and demand functions for the various energy carriers has 
been developed, and the combined results can be displayed in 
tabular and graphic form. (auth) 


19527 (CONF-760205—, pp 11-21) Energy crisis is real. Ray, 
D.L. Mar 1976. 

From WATTec symposium for public awareness on energy; 

ga Tennessee, United States of America *USA® (27 Feb 
). 

In Energy awareness. 

After establishing that the energy crisis is real, Dr. Ray 
presented some basic reasons why energy is important. (1) Energy 
is needed and used; the very minimum energy requirements 
needed to keep the human body on its feet each day are analyzed. 
(2) Civilization is the Western, modern, industrialized, technologi- 
cal, first world into which man entered and is a part. This civiliza- 
tion was the first to utilize stored fuels as a source of energy. Our 
ancestors 200 years ago burned wood and utilized a few simple 
contrivances that captured some of the energy of wind and water. 
Now, over 75 percent of our energy comes from fossil fuels and 
with its use, much waste and other problems. (3) The more basic 
problems—food supplies, raw materials, environment, and the 
problem of human populations—all depend on solution of the 
energy problem. (4) Energy, the environment, and the economy 
are interlinked and interdependent. From the fact that, in the U.S. 
alone, there are enough young people to establish 34 percent more 
households in 10 years, it becomes obvious that we must produce 
and conserve energy and preserve the environment for future 
generations. (5) In using energy, we need to use more of our own 
energy and have less drawdown on the world’s energy sup- 
plies—i.e., to develop energy resources in the U.S. to the max- 
imum. (MCW) 


19528 (CONF-760205—, pp 22-32) Growth or no growth: 
ramifications. Myers, R. Mar 1976. 

From WATTec symposium for public awareness on energy; 
Knoxville, Tennessee, United States of America *USA® (27 Feb 
1976). 

In Energy awareness. 

Energy and growth are discussed in terms of things other 
than how much coal need be mined or how much oil must be 
produced. Concepts that matter include things like economic 
growth, the state of the economy, the standard of living, industry 
and its role, how industry should be structured and what sort of 
activities it should be engaged in, the social structure, and the 
political system. The growth advocates in this country are 
represented by industry which looks toward expanding. They be- 
lieve in letting the marketplace work at will; when one energy 
source becomes scale scarce, they say another will replace it, tak- 
ing its toll on the environment perhaps, even though they believe 
that the best way of safeguarding the environment and paying that 
cost of safeguards is through continued growth. On the side of no 
growth, that group maintains that GNP is not a measure of quality 
of life. They cite that GNP has gone up, and yet the quality of life 
has deteriorated; the air is unclean, the waters are polluted, the ci- 
ties are not safe; and the schools and universities turn out people 
who can’t read and write the language. This antibusiness, anti-in- 
dustry group wishes to swap nuclear for solar. The facts are that 
solar power development is now where the breeder reactor pro- 
gram was 25 years ago and the reactor still is not a reality. After 
discussing the energy matter concerning capital, financial 
resources, and money; the author reviewed historically the tradi- 
tional shift of energy from one fuel to another and its consumption 
rates. From 1850 to 1960, energy use doubled, but from 1960 to 
1970, doubled again. A resource base is not now present to sup- 
port this requirement. The problem, the author feels, is that no 
one is working to seek a compromise in the middle. Industry can- 
not work the middle ground such as in the case of the develop- 
ment of synthetic fuels; that project is so money-intensive, govern- 
ment will have to help finance this project. (MCW) 
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19529 (NP—21000) Annual U.S. energy use om again. 
(Bureau of Mines, Washington, D.C. (USA)). 5 Apr 1976. 13p. 
TIC. 


Industry, which used substantially less energy in 1975, 
helped to lower total U.S. energy use for the second year. Electric 
utilities, for the first time, exceeded the industrial sector in energy 
use. Anthracite coal and natural gas had the largest drop in con- 
sumption (7.8 and 7.2%), with smaller drops in hydropower (4%) 
and petroleum products (1.9%). Bituminous coal and lignite con- 
sumption increased 1.7% and nuclear power 37.5%. Imports of all 
fuels decreased, and coal exports increased. Petroleum was the lar- 
gest energy source, followed by natural gas, coal and lignite, and 
nuclear. Trends in ratio of gross energy use to gross national 
product indicate that the economy may be using energy more effi- 
ciently, although the end use may not be thermodynamically more 
efficient. Tables show percentage change of all fuel consumption 
by major source and consuming sector, domestic supply and de- 
mand for individual fuels, U.S. trade in mineral fuels, and selected 
economic, demographic, and energy indicators since 1947. (DCK) 


19530 (NSF-RA-N—74-260) U.S. energy development: four 
scenarios. Project E, final report. Maslan, F.; Gordon, T.J. (Futures 
Group, Glastonbury, Conn. (USA)). 25 Oct 1974. 153p. National 
Science Foundation, Washington, DC. 

For Governor's Energy Advisory Council of Texas. 

The scenarios are presented to describe the U.S. energy 
situation as it might exist between 1975 and 1985, and between 
1985 and 2000. (a) The Base Scenario is the energy situation be- 
fore the embargo on oil shipments to the U.S., Japan, and Europe. 
The demand increases at the rate of 3.9 percent per year to the 
year 2000. The estimated total potential domestic supply increases 
at the rate of 1.5 percent per year. (b) The Intermediate Scenario 
assumes accelerated development of energy supply and of efforts 
to conserve energy and results in a 15 percent cut in national de- 
mand and a 15 percent increase in supply by the year 2000 as 
compared with (a). This is equivalent to an average increase of 3.2 
percent per year in demand and an increase of 2.7 percent per 
year in supply. (c) The High Scenario assumes a maximum ac- 
celerated development of energy supply and maximum energy con- 
servation efforts. The only constraints are those of technology, and 
the demand is reduced by 30 percent and supply is increased by 
30 percent by the year 2000 as compared with (a). The demand 
increases at the compound rate of 2.6 percent per year and supply 
increases at 4.5 percent per year. (d) The Mixed Scenario draws 
demand elements from (b) and supply elements from (c); domestic 
demand is stimulated to be higher than (a) by 30 percent by the 
year 2000 and demand is diminished by 15 percent. A tabulation 
of energy source and end use is made for each scenario. Some 
kinds of externalities that could change the situation in any 
scenario are discussed. An overview of energy sources and supply 
and the current National energy research and development pro- 
gram are discussed in two appendices following a concluding 
chapter. A supplement provides a summary of energy policies from 
the Texas State Workshop Program that met on November 4, 
1974, at Austin, Texas. (MCW) 


19531 (NSF-RA-N—74-261) Texas energy scenarios. Project 
F, final Finch, R.D.; Hahn, H. (Houston Univ., Tex. 
(USA)). Jan 1975. 91p. National Science Foundation, Washington, 
DC. 


For Governor's Energy Advisory Council of Texas. 

Four scenarios of the future of energy in Texas are 
described. The first is a Baseline Scenario that projects the future 
as it might have appeared during the relatively stable period from 
1967 to 1970. This is then compared with a Market Forces 
Scenario in which various constraints on the operation of the U.S. 
market are removed. A Regulated Conservation Scenario and a 
New Technology Scenario are then presented to illustrate the 
trends that might result from government actions aimed at reduc- 
ing demand or increasing supply. The desired objectives of the 
State’s Energy Policy have been expressed by the Council as fol- 
lows: (1) ensure that energy supply is adequate to meet the basic 
needs and aspirations of the population; (2) ensure that the State’s 
industry and agriculture are maintained; (3) responsibly maintain 
environmental quality; and (4) recognize the State’s responsibili- 
ties to the Nation and the Nation's obligations in foreign affairs. 
Some conclusions developed from the study of the scenarios that 
might be of use to policy makers in their task of selecting the best 
mix from the available action options are discussed for the impact 
of national import policy on Texas; effects of market forces; con- 
servation potential; new technology; continued growth of industry 
and agriculture; environmental issues; social i t; improv t 
of State management aids; and impact on transportation. (MCW) 


19532 (PB—248053) Minnesota’s energy situation to 1985. 
(Minnesota Energy Agency, St. Paul (USA)). Aug 1975. 16p. 
(MEA-MES—85-7508). NTIS $3.50. 


OCTOBER 1976 


This report presents estimates of the conventional energy 
supplies that can be counted on with reasonable certainty to be 
available to Minnesota over the next 10 years. Projected energy 
demands based on recent trends are shown to significantly exceed 
these supplies. (GRA) 


19533 (PB—248054) MINTOM: Minnesota tradeoff model; 
energy/economy/environment. Venegas, E.C.; Maki, W.R.; Carter, 
J.E. (Minnesota Energy Agency, St. Paul (USA)). Apr 1975. 66p. 
(MEA-MINTOM—7505). NTIS $4.50. 

This report presents the first results of Model 2, Input-Out- 
put/linear Programming/Simulation model for Minnesota, being 
developed by the Research Division of the Minnesota Energy 
Agency. The objectives of this report are: (1) to show the relative 
importance of various industries in Minnesota with respect to in- 
come, employment, and gross state product contributions; (2) to 
describe the interrelationships among producing-consuming groups 
in the economy through a representation of the transaction pattern 
among these groups; (3) to demonstrate a method for measuring 
changes in the levels of total output, employment, fuel use, and 
pollution associated with a given change in exports and other com- 
ponents of final demand, as well as location or disappearance of 
specific activities in the state; and (4) to introduce an optimum al- 
location strategy for fuel supplies. (GRA) 


19534 (UCRL—51966) California energy outlook. Behrin, E.; 
Cooper, R.L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 20 Nov 1975. Contract W-7405;eng-48. 49p. 
Dep. NTIS $4.00. 

This report assesses the energy outlook for California in the 
years 1985 and 2000 based primarily on existing energy technolo- 
gies. Projections are made for primary energy sources and energy 
demands in secondary and end-use markets in California. The 
general conclusion of the report is that fuel conservation, particu- 
larly in transportation, and increased supplies of oil and gas 
through the expected deregulation of oil and gas prices, as well as 
state imports of Alaskan oil, will sustain the California economy 
through 1985 without major increases in foreign imports. The re- 
sumption of offshore drilling in the Santa Barbara channel, ex- 
ploitation of Elk Hills reserves, and the completion of the Alaska 
oil and gas pipelines-are major factors in enhancing energy sup- 
plies in California through 1985. With current energy technologies, 
however, the California energy picture then deteriorates substan- 
tially in terms of oil and gas supplies, resulting in increased 
reliance on imported energy. Between 1985 and 2000 new energy 
technologies must be developed to prevent a substantial deteriora- 
tion in the standard of living due to rapidly escalating energy costs 
and/or increased reliance on uncertain foreign sources. (auth) 


19535 Overview: energy in our future. Brown, H. (California 
Inst. of Tech., Pasadena). Annu. Rev. Energy; 1: 1-36(1976). 

After reviewing the history of human energy demand, it is 
concluded that, if the’current rates of growth of energy and popu- 
lation were to continue for 50 years beyond 1970, per capita con- 
sumption of energy in coal equivalents would rise to 54 tons in the 
rich countries and to 1.4 tons in the poor. By that time the popula- 
tion of the world would be 10.5 billion. Consumption of energy in 
the poor countries alone would rise to a level considerably higher 
than total consumption in the world today, while total world con- 
sumption of energy would approach the equivalent of 100 billion 
tons of coal annually. The evolution of the ‘energy trap’’ and the 
"food trap’’ and their relationship are discussed. Sections are 
devoted to the life expectancy of petroleum and natural gas in the 
U.S. and their global life expectancies. Substantial quantities of 
hydrocarbons have still been left behind in exhausted reservoirs 
and resources of petroleum in oil shale are large, but it will require 
two key ingredients to win these resources: time and money. Any 
major changes in primary energy sources will require substantial 
alterations in governmental policies including energy pricing poli- 
cies, very large capital investments, and the resolution of many 
legal and political problems as well as the solution of a number of 
technical difficulties. The availability of alternative energy 
resources is discussed. Recycling of all materials in the years ahead 
is predicted. All of these steps will increase our energy expendi- 
tures and insure for all humanity a cleaner environment and a 
steady flow of raw materials. The potential of an ultimate energy 
source of solar radiation or nuclear fusion, called ‘’solfus’’ by 
Hafele (EAPA 1:01654) is reviewed. 39 references. (MCW) 


19536 Energy system modeling and forecasting. Hoffman, K.C. 
(Brookhaven National Lab., Upton, NY); Wood, D.O. Annu. Rev. 
Energy; 1: 423-453(1976). 

This review provides an introduction to the scope, applica- 
tion, methodology, and content of energy models used for forecast- 
ing future energy market conditions and in the formation and anal- 
ysis of energy policy. The review of models is intended to illustrate 
the structure of recent and current efforts by energy system 
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modelers to provide constructive tools for energy system forecast- 
ing, planning, and policy analysis. Energy models may be classified 
as sector models for the supply or demand of a specific energy 
type; industry market models for the supply and demand of a 
specific form; energy system models, which include supply and de- 
mand for all energy types; and energy/economic models, which en- 
compass the interrelations between the energy sector and the 
overall economy. Whatever the model type, energy models are 
used in forecasting and in planning and policy analysis. Energy 
planning activities include policy planning, or the formation of pol- 
icy goals that are unconstrained by technology; strategic planning, 
which involves finding the most suitable path to obtaining a par- 
ticular policy objective; and tactical or operational planning, which 
involves the determination of the appropriate steps necessary to 
implement a particular strategy. All three types of planning and 
policy analysis are utilized by the various groups employing energy 
system models, including regulatory agencies, at both the federal 
and state government levels; industry product planning and R and 
D planning groups; and federal agencies concerned with formulat- 
ing and implementing national energy policy and planning, manag- 
ing, and evaluating national programs of energy R and D. The 
variety of models reviewed in this chapter suggests that a broad- 
ranging capability exists for supporting energy forecasting, 
planning, and analysis studies. 66 references. (From Summary) 


19537 Investments in technology and the paradox of uncertain- 
ty. Fri, R.W. Aware; No. 68, 7-9(May 1976). 

Speech to New York Security Analysts, February 17, 1976. 

The introduction of new technology and technological in- 
novations in the coming years may be expected with certainty. 
These new innovations will drastically change the methods for 
generating, distributing, and utilizing energy. Conservation has now 
become known as a means for obtaining higher efficiencies in 
energy generation, distribution, and end use through new technolo- 
gies. Conservation is smaller cars, tighter buildings, energy-frugal 
appliances, waste-heat recuperators, combined-cycle generators, 
and more-efficient transmission networks. In addition to the cer- 
tainty of new technology, the need for a vast investment of capital 
to initiate, nurture, and fuel those industries is a second certainty. 
New technology is an uncertainty, but with adequate capital, the 
uncertainties may be reduced. So to deal with these uncertainties, 
the industry must accept the government as a risk partner. By ex- 
ercising leadership through doing, these uncertainties can be 
reduced, and the nuclear problems are cited as examples. (MCW) 
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REFER ALSO TO CITATION(S) 19439, 19441, 19451, 19453, 
19460, 19465, 19466, 19467, 19468, 19483, 19493, 19495, 
19499, 19513, 19517, 19530, 19570, 19589, 19590, 19591, 
19593, 19604, 19615 


19538 (ERDA—76-16) Patent policies affecting ERDA energy 
programs. (Energy Research and Development Administration, 
Washington, D.C. (USA)). Jan 1976. 256p. Dep. NTIS $9.00. 

This report has been prepared in response to the require- 
ments of subsection 9(n) of the Federal Nonnuclear Energy 
Research and Development Act of 1974, Public Law 93-577. Its 
purpose is to assess the applicability of the patent policies affecting 
the energy research, development, and demonstration programs 
authorized by the Act, and the desirability or need for mandatory 
patent licensing to effectuate these programs. Following the in- 
troductory chapter, six chapters are entitled The Nature and Role 
of Government Patent Policy, ERDA Patent Policy—Allocation of 
Patent Rights; ERDA Patent Policy—Licensing of ERDA-Owned 
Patents; Public Comment on ERDA Patent Policy; and Compulso- 
ry or Mandatory Licensing of Patents. A summary, interim conclu- 
sions, and recommendations are presented in the concluding 
chapter. (MCW) 


19539 (ERDA—76-16(App.AandB)) Patent policies affecting 
ERDA energy programs. (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA)). Jan 1976. 658p. Dep. 
NTIS $16.25. 

Appendix A, Patent Policy, and Appendix B, Procurement 
Regulation and Public Comments Thereon, are presented. The six- 
teen parts of Appendix A are Section 9 of the Nonnuclear Energy 
Act; Sections 151-160 of the Atomic Energy Act; 1963 Pre- 
sidential Statement; 1968 Government Patent Policy Report to 
FCST; Dept. of Justice Minority Report to FCST; 1971 Pre- - 
sidential Statement; Federal Procurement Regulations: Subpart | - 
9.1 - Patents; Federal Property Management Regulations: Subpart 
104-4.1; Patent Licensing Regulations for AEC-Owned Inventions; 
Consent Judgement - Nuclear Data v. AEC; Section 112, S. 1283 
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(1973); Hart - Long Amendment to S. 1283 (1973); Section 7, 
H.R. 13565 (1974); H.R. Rep. No. 1563, Nonnuclear Conference 
Report; Report on Background Patent Rights; and Revised Report 
on Back nd Patent Rights. The four parts of Appendix B are 
ERDA-PR Temporary Regulations; ERDA-PR Policies 
and Procedures; Public Comments Annotated to ERDA-PR; and 
Written Comments (Letters). (MCW) 


19540 (ERDA—92(Vol.1), pp 22-36) ERDA im 
of NEPA. Pennington, W.H. (ERDA, Washington, DC). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 
A brief overview of the implementation of the National En- 
vironmental Policy Act by the Energy Research and Development 
Agency is presented. (JWP) 


19541 (ERDA—92(Vol.1), pp 37-42) Implications for ERDA 
of pending environmental and enacted 


and guidelines. Greenleigh, S.-H. (ERDA, Washington, 
). 2 


From 3. ERDA environmental protection ‘conference; 
Chicago, Illinois, USA (23 Sep 1975). 
In Proceedings of the third environmental protection con- 


Court interpretations of environmental laws are discussed as 
they relate to ERDA, NRC, and EPA. It is concluded that even- 
tually states will regulate all sources of pollution, Federal and non- 
Federal. (JWP) 


19542 (IS-ICP—7) Handbook of Iowa mining statutes. Charli- 
er, J.B. (lowa State Univ. of Science and Technology, Ames 
(USA). Energy and Mineral Resources Research Inst.). Mar 1976. 
83p. Dep. NTIS $5.00. 

This handbook was developed in response to the need for 
teady access to lowa statute law governing mining. It contains 
every section or chapter of the lowa Code relating to mining—coal 
or otherwise—as well as a subject index to those provisions. The 
index employs not only words as used in the law, but words which 
are familiar to laymen. Thus, the handbook should be useful to 
those unacquainted with lowa law as well as to those who regularly 
work with the Code. (from Introduction) 


19543 (NSF-RA-N—74-237) Sociological dimensions of the 
energy crisis. Project E/S-5, final report. Gottlieb, D.; Matre, M. 
(Houston Univ., Tex. (USA)). 31 Dec 1974. 210p. National 
Science Foundation, Washington, DC. 

For Governor's Energy Advisory Council of Texas. 

The report details the specific relationships between 
sociological variables and energy-related behavior. These findings 
show that those of lower socio-economic status were most seri- 
ously affected by shortages and rising costs. They also show that 
levels of consumption are strongly related to age, sex, and socio- 
economic status. In particular, it is shown that those who are 
heavier energy users are often those not so likely to have reported 
conservation efforts. Generally speaking, those who believed in the 
reality of the energy crisis were more likely to engage in conserva- 
tion efforts. All of these findings should be taken into account if 
and when efforts are made to encourage energy-saving behavior. In 
view of the findings several recommendations seem appropriate. 
There is need for; (1) a systematic and well-conceived program of 
public education, to include convincing evidence of the long-term 
reality of an energy crisis; (2) creation of an equitable system of 
incentives for practicing energy conservation; (3) policies linking 
energy conservation and economic benefits, so that concern about 
escalating costs can be utilized to promote conservation; and (4) 
given the current national climate of apprehension and doubt 
about the integrity of government and corporate officials, it is es- 
sential that policies be administered in a manner that will enhance 
public confidence and trust. (auth) 


19544 (PB—243481/9ST) Policy assessment of the 55 mile per 
hour speed limit. Final report, Aug 1974—Jun 1975. Schechter, 
H.B.; Pfeffer, J. (Mitre Corp., McLean, Va. (USA)). May 1975. 
177p. NTIS $7.00. 

Prepared in cooperation with BDM Corp., Vienna, Va. 

The report presents historical description of the develop- 
ment of the policy. The following areas are researched: motor 
vehicle fuel savings; safety aspects; economic impacts--government 
revenues, government costs, impacts on the transportation industry 
and on other business and industry (insurance, etc.), impacts on 
households; social impacts; legal impacts--state legislatures, en- 
forcement. International experience with the 55 mph speed limit is 
described. Conclusions and recommendations on the policy, en- 
forcement, and data requirements are given. (GRA) 
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19545 (PB—246206) Impact of the President's proposed ener- 
gy and economic program on net energy costs to consumers. 
(Federal Energy Administration, Washington, D.C. (USA)). 24 Jan 
1975. 14p. (FEA/B—75/649). NTIS $3.50. 

The major effects of the President's energy program upon 
consumer costs are summarized. The effects of these actions, with 
the exception of the excess profits tax, would be to increase the 
price of petroleum products by about $4 per barrel, and to at least 
partially offset these price increases with the tax rebates. Impacts 
of the proposed program are presented by region, type of energy 
product, and income class. Both direct and indirect price increases 
are considered in the analysis. The poor will still spend a larger 
proportion of their income on energy, but the lower income groups 
will benefit most in comparison to other income groups under the 
proposed plan. The consumer price index is estimated to rise by 
2.5% during the first full year of the program. (GRA) 


19546 Energy: a radical redirection. Gravel, M. (United States 
Senate). J. Energy Dev.; 1: No. 2, 191-200(Spr 1976). 

The lack of a national energy policy is discussed. Congress 
has debated natural gas policy, synthetic fuels policy, energy con- 
servation, and the breeder reactor, but a rational energy policy has 
not been formulated. Senator Gravel feels that some progress is 
being made. The questionable commitment to the breeder reactor, 
continued reliance on fossil fuels, the role of solar energy, the im- 
portance of the utilization of hydropower, and the needed 
redirection toward conservation are discussed. (MCW) 


19547 Oil import quotas are not the answer. Willett, T.D. 
(Deputy Assistant Secretary of the Treasury). J. Energy Dev.; 1: 
No. 2, 240-248(Spr 1976). 

This paper discusses two alternative approaches to United 
States oil import policy. There appears to be a growing momentum 
behind proposals to place quotas on oil imports as an alternative to 
the President's tariff proposal. The author believes that a tariff 
wold be substantially superior to a quota that would reduce oil im- 
ports by an equal amount. The popularity of quota proposals 
stems, to some extent, from their appearance of being a more 
direct method of limiting imports, and from lack of appreciation 
that quotas would raise domestic market clearing prices just as 
would tariffs and taxes. Economists have traditionally tended to 
favor tariffs over quotas in cases of deviation from free trade. The 
current resurgence of interest in quotas on oil imports is not, how- 
ever, purely a matter of advocacy of noneconomists against 
economists. Much of the recent support for quotas has been 
generated from within the economics profession, especially by 
Morris Adelman’s insightful analysis of the manner in which a 
system of quotas, allocated to oil exporters by secret bids, could 
lead to pressures for substantial price cutting by oil exporters. 
(auth) 


19548 (UCRL-Trans— 10766) Energy program of the German 
Federal Republic. Sep 1974. Translated from a German paper. 
60p. Dep. NTIS $4.50. 

The government announced a program of energy policy in 
the Government Statement of January 18, 1973. It pointed out 
that long-term supply of energy must be ensured if the national 
economy is to go forward. An adequate supply of energy is also 
necessary for satisfying the basic demands of the whole population. 
The six sections of the program discussed are: The State of the 
Energy Economy and its Future Development (present, future, 
risks, and consequences for the aims and execution of the energy 
policy); Policy in the Individual Energy Sectors (petroleum, natu- 
ral gas, nuclear power, brown coal, hard coal, and expansion of 
energy-supply plants); Energy Supply and Environmental Protec- 
tion; Energy Research; Rational Use of Energy; and Financial Con- 
sequences of the Energy Program. Additional data are tabulated in 
six appendices on energy consumption; oil demand and importa- 
tion; hard coal; petroleum products; and nuclear energy. (MCW) 


19549 Congress and the energy record. A report to the Senate 
Majority Conference. Washington, DC; Senate Democratic Policy 
Committee (1975). 32p. U.S. Senate, Democratic Policy Commit- 
tee, Washington, DC 20510. 

Congressional actions to conserve energy are aimed at 
reducing wastes (with particular attention to transportation) by 
legislating incentives to raise efficiency standards and blocking pol- 
icies inconsistent with full employment. Senate Democrats believe 
that energy is essential to American life and reject high energy 
prices as a method of achieving economic recovery. The Senate 
majority opposed the Administration plans as a disastrous inequity 
to consumers that might not result in any real conservation of 
energy. A review of legislative actions in connection with National 
energy policy covers the years 1971 through 1975. A status report 
lists pending legislation and areas of disagreement with Administra- 
tion proposals. (DCK) 


19550 


oa. J. McLean, VA; Mitre Corporation (1975). 108p. 
(M—75-18). Document Control, Mitre Corp., Westgate Research 
Park, McLean, VA 22101. 

Primary siting responsibilities for power plants rest with the 
Federal Power Commission, Atomic Energy Commission, Army 
Corps of Engineers, and the Environmental Protection Agency. A 
review is made of major legislation establishing these agencies and 
specifying their areas of concera and authority. Rationale for vari- 
ous acts is traced from the 1920 Federal Power Act through the 
proposed Energy Facilities Siting Act of 1974. Legislation enacted 
to fill gaps in Federal policy is listed for several states. Regulations 
covering corridors for electric utility transmission lines are traced 
from 1908 to the present responsibilities of the Federal Power 
Commission. Appendixes include technical information require- 
ments for siting nuclear power plants and a summary of state 
power plant siting legislation. (DCK) 


19551 Energy self-sufficiency. Auer, P.L. (Cornell Univ., 
Ithaca, NY). Annu. Rev. Energy; 1: 685-713(1976). 

Some of the attempts that have taken place during the past 
two-year period, starting with the first quarter of 1973 and ending 
with the first quarter of 1975, in trying to formulate a consistent 
national policy on energy are summarized for the U.S. A historical 
perspective first reviews the roles the Federal Government plays in 
the energy sector—its regulatory role including its powers to set 
taxes and govern imports and its role as the proprietor of mineral- 
bearing public lands. Its regulatory role has increased recently with 
public concern about environmental quality. The situation now 
confronting the industrialized nations is discussed. For the U.S. the 

of energy self-sufficiency appears to be a matter of protecting 
its major power position internationally. For the members of the 
Common Market, or European Economic Community, and Japan, 
the matter of greatest concern is the sharp rise in oil prices and 
consequent balance of trade deficits. On the other hand, the 
USSR, and its close trading partners remain relatively unaffected. 
The call for sharply increased cooperation through energy policies 
and R and D activities is of varying interest to these groups of na- 
tions. The goals of Project Independence and energy self-sufficien- 
cy have been defined, subject to some latitude of interpretation. It 
is difficult to judge whether the first firm step has been attained, 
=, 4 the commitment to expand R and D. 18 references. 
( ) 


19552 Energy regulation: a quagmire for energy policy. Doub, 
W.O. (LeBoeuf, Lamb, Leiby and MacRae, Washington, DC). 
Annu. Rev. Energy; 1: 715-725(1976). 

The difficulties that energy policy makers in the United 
States experienced in 1974 and 1975 resulted from the lack of a 
comprehensive and coordinated national energy policy. More than 
2000 energy-related bills and resolutions were introduced in the 
93rd Congress. More than a thousand days of exhaustive hearings 
were held; and finally, about forty laws were enacted. Among 
these was the Energy Reorganization Act that established the 
Energy Resources Council and separated the functions of the 
Atomic Energy Commission into the Nuclear Regulatory Commis- 
sion and the Energy Research and Development Administration. 
This measure consolidated most of the government's energy R and 
D efforts and removed the conflict-of-interest stigma that had 
stymied the AEC’s efforts to both develop and regulate nuclear 
energy. The legislative record of the 93rd Congress neither formu- 
lated a guiding philosophy nor a strategy for coordinated and com- 
prehensive action. The 94th Congress approached the energy situa- 
tion as a composite whole, and the Administration settled on an 
energy strategy and through the Energy Resources Council pro- 
vided some continuity of purpose and support to its energy 
proposals. Three competitive plans that emerged are: the Pre- 
sident’s (S 594), the House Ways and Means Committee’s (HR 
5005), and the Democratic Majority’s. The three plans all have the 
same four distinct goals: reduction of U. S. dependency on energy 
imports, protection inst disruption of foreign supplies, increased 
conservation and efficiency, and inc domestic energy sup- 
plies. Such competition between congressional goals does not in- 
—_ that a national energy policy is being formulated, though. 
( ) 


19553 Federal land and resource utilization policy. Carver, J.A 
Jr. (Univ. of Denver). Annu. Rev. Energy; 1: 727-74 1( 1976). 

The policy of the Federal Government in the context of 
pos | seems amorphous and inconsistent, but almost all the 
tre seem in the direction of ensuring adequate and economic 
energy supplies; employing sound land management for wise and 
efficient use of public lands and energy resources underlying them; 
and protecting the public health and safety at the same time it pro- 
tects the environment. Goals are clear but methods are controver- 
sial. From 1965 to 1975 emphasis has shifted from recreation and 
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and regulation of utility corridors and power 
raf-Webster, E.; Haus, S.; Lubore, S.; Pfeffer, J.; 


natural beauty to the environment and now to prime energy con- 
cerns. For the next decade it seems certain that demands from an 
industrialized energy system to fuel a suddenly stagnant economy 
=— the role of the executive branch of the government. 


19554 International energy issues and options. Willrich, M. 
(Univ. of Virginia, Charlottesville). Annu. Rev. Energy; 1: 743- 
771(1976). 

The tension between the particular interests of nation-states 
and the general interests of the international community, between 
the principles of interdependence and independence, is manifest in 
every aspect of the world energy situation — oil prices, production 
levels, and embargoes, for example. Consumer nations are inclined 
to characterize the producers’ behavior as myopic, parochial, and 
nationalistic. The oil producers generally look upon their own ac- 
tions as vindicating sovereign rights that were trampled by the mul- 
tinational oil companies and the industrialized world for over a 
quarter century. The same tension lies at the heart of nuclear 
power development in which, due to the close connection between 
nuclear power and nuclear weapons, one nation’s pursuit of self- 
sufficiency may threaten international stability and security. An at- 
tempt is made in this review to provide a framework for analysis of 
the world energy situation from a political viewpoint. Perhaps the 
most fundamental energy issues are political in nature and interna- 
tional in scope. The political process is the means for making key 
trade-offs, nationally and internationally, for cheap energy and 
secure supplies or bet self-suffi y and environmental 
quality. First, the international political structure is described as it 
relates to the evolving world energy situation. Then, the major in- 
ternational energy issues are discussed under three broad problem 
headings: national security, the world economy, and the global en- 
vironment. 26 references. (MCW) 


19555 Federal energy policy. Ligon, D. (Federal Energy Ad- 
ministration, Washington, DC). Energy Commun.; 2: No. 2, 201- 
211(1976). 

Presented at 54th Annual Convention of Gas Processors As- 
sociation, Shamrock Hilton Hotel, Houston, Texas, March 1975. 

After discussing briefly the national energy situation, the 
author states that the only near-term option to stop the increase of 
oil imports is conservation. The Federal program on natural gas is 
reviewed specifically, citing the desire by the Administration for 
years to remove the restrictive Federal price control on natural gas 
at the wellhead. Mr. Ligon assured his audience that the measure 
is one of the Administration's urgent priorities, stating that it is 
known that deregulation is the quickest way possible to increase 
supplies of natural gas. Federal policies involving natural gas 
liquids, propane, and gas-processing plants are reviewed. Two facts 
are known: supply of both propane and natural gas will continue to 
decline unless prices rise substantially; and demand for both will 
continue to increase. It is believed that the latest FEA regulations 
will encourage investment in expanded productive capacity by as- 
suring potential investors that they can expect a future price for 
propane that will permit them to earn an acceptable rate of return 
on investment. A hope is expressed by the author that the govern- 
ment will soon be able to stop regulating, allocating, and price- 
setting, and let the free, competitive market work. (MCW) 


19556 Northwest Energy Policy : study design. Portland, 
OR; Northwest Energy Policy Project (1976). 28p. Northwest 
Energy Policy Project, 1096 Lloyd Bidg., 700 NE Multnomah St., 
Portland, OR 97232. 

Following an Introduction, NEPP is described in Section 2 
as a project to assess future regional energy demands, the impacts 
of meeting or modifying those demands, the consequences of 
failure to meet demands, opportunities for energy conservation, 
and other related matters that will assist the northwest states, utili- 
ties, other energy suppliers, local government, and Federal agen- 
cies in energy planning on a coordinated regional basis. A prin- 
cipal objective of NEPP is to identify policy levers that are 
susceptible to management by the governors and legislatures of the 
Pacific northwest states to influence future patterns of energy con- 
sumption and energy production in the Northwest. Section 3 is an 
overview of the northwest energy picture; Section 4 contains a 
statement of illustrative issues and questions to be addressed by 
the project; Section 5 describes the overall study design; and Sec- 
tion 6 describes the NEPP organization. (MCW) 


19557 Land Resource Planning Assistance Act and the Energy 
Facilities Planning and Development Act. Hearings before the Sub- 
committee on the Environment and Land Resources of the Commit- 
tee on Interior and Insular Affairs, United States Senate, Ninety- 
Fourth Congress, First Session on S. 619, S. 984. Parts 1 and 2. 
Washington, DC; Committee on Interior and Insular Affairs 
(1976). 1564p. 
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Two major issues: (1) state or Federal rights of preemption 
and (2) single or multi-purpose planning were the subject of four 
days of hearings on the Land Resource Planning Assistance Act 
(S. 984) and the Energy Facilities Planning and Development Act 
(S. 619). S. 984 encourages better land resource planning and 
management by allowing state and local governments to develop 
their own land policies and procedures with Federal financial and 
technical assistance. The Bill would provide assistance for multi- 
purpose planning, which would include the siting of energy facili- 
ties and prohibit Federal intervention or preemption. The intent is 
to counteract local no-growth and Federal pro-growth conflicts. S. 
610, proposed by the Administration, would encourage single-pur- 
pose planning for the siting of energy facilities and would mandate 
Federal preemption if the states fail to site energy facilities accord- 
ing to requirements. Fifty-nine witnesses represented all sectors. 
(DCK) 


19558 Authorizing supplemental appropriations to the Energy 
Research and Development Administration for fiscal year 1976 and 
the transition period. Report by the Joint Committee on Atomic 

, to accompany S. 3108 and H.R. 12388. Washington, DC; 
Joint Committee on Atomic Energy (1976). 13p. 

Reports from the House and Senate members of the Joint 
Committee on Atomic Energy are given for H.R. 12388 and S. 
3108, which authorize supplemental appropriations of $34 million 
to ERDA for fiscal year 1976, $23 million for the period of budget 
authority transition, and $26.5 million and $17.5 million in budget 
outlays for the respective periods. The supplemental appropriations 
are needed for research, development, and testing of nuclear 
weapons; verification of the nuclear explosive agreement with the 
Soviet Union; and capital equipment, specifically a computer for 
the Lawrence Livermore Laboratory. Since this funding was 
requested too late for the ERDA appropriations of FY 1976, it was 
submitted as a supplemental request to avoid serious manpower 
reductions and a decline in nuclear weapons capability, and to 
enable the U.S. to proceed with treaty negotiations with the 
U.S.S.R. (DCK) 


19559 94th Congress and the energy record. A progress report 
prepared by the Congressional Research Service at the request of 
Henry M. Jackson, Chairman, Committee on Interior and Insular 
Affairs, United States Senate. Gulick, F. Washington, DC; Commit- 
tee on Interior and Insular Affairs (1976). 80p. 

Background information on energy policy considerations of 
the 94th Congress indicates the degree to which Congress has as- 
sumed the authority and shared the responsibility for shaping a 
new energy policy for the future. Distinctive features in establish- 
ing direction for National policy are a comprehensive approach, 
repeal of the depletion allowance, and quantitative limits as a 
management tool for conservation. Measures discussed are those 
which (1) protect against supply interruptions, (2) restrain and 
reshape energy demand, (3) manage new oil and natural gas, (4) 
encourage increased production of other energy supplies, and (5) 
reduce dependence on foreign imports of oil. Public Law 94-193, 
the Energy Policy and Conservation Act of 1975, consolidates five 
major bills and amends and extends the Emergency Petroleum Al- 
location Act of 1973. This omnibus bill includes: S. 622, the 
Standby Energy Authorization Act; S. 677, the Strategic Energy 
Reserves Act; S. 349, the Energy Labeling and Disclosure Act; S. 
1882, the Automobile Fuel Economy Act; and H.R. 7014, the 
Energy Conservation and Oil Policy Act. (DCK) 


19560 (ERDA—76-16(App.C,D,andE)) Patent policies affect 
ing ERDA energy programs. (Energy Research and Development 
Administration, Washington, D.C. (USA)). Jan 1976. 796p. Dep. 
NTIS $18.75. 

Appendix C, Public Comments on ERDA Patent Policy and 
Compulsory Licensing, Appendix D, Identified Problem Areas, and 
Appendix E, Compulsory Licensing, are presented. The three parts 
of Appendix C are Synopsis of Public Comments on ERDA Patent 
Policy; Transcript of Public Hearings; and Written Comments on 
ERDA Patent Policy. The two parts of Appendix D are Excerpts 
from Conference Report on the Bill Authorizing 1976 Appropria- 
tions for ERDA and Incentives and Awards. The twelve parts of 
Appendix E are Legislative History of Section 308 - Clean Air 
Amendments; Legislative History of Section 153 - Atomic Energy 
Act; Excerpts from 1959 JCAE Hearings; Excerpts from 1964 
JCAE Hearings; Excerpts from 1969 JCAE Hearings; Compulsory 
License Application by Picker Corporation; Compulsory License 
Application by Hewlett-Packard Co.,; AEC Compulsory Licensing 
Regulations; Compulsory Licensing in Foreign Countries; Proposed 
Compulsory Licensing Provisions of $.622; Contractor Study of 
Compulsory Patent Licensing; Panel Study of Patent Policy and 
Compulsory Patent; and Licensing. (MCW) 


19561 California tor cites many ways states can alleviate 
energy crunch. Energy Res. Rep.; 2: No. 2, 8-11(Feb 1976). 
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In this interview, Charles Warren, chairman of a committee 
on resources, land use, and energy in the California State As- 
sembly, answers several questions relating to the functions and ef- 
fectiveness of state governments in energy-related problems. For 
California, in particular, he points to the fairly recently established 
Energy Resources, Conservation, and Development Commission 
and its past activities in electric power forecasting and energy con- 
servation, the latter particularly for the building sector. In the fu- 
ture, possibly the biggest problem facing the Commission will be 
establishing a mechanism for California’s handling of Alaskan 
crude and, probably, liquefied natural gas; e.g., if deep-water ports 
are necessary, it would probably be desirable to have one port 
available to all companies bringing crude to California, instead of 
each company building its own port. Answers are provided to 
other questions regarding: (1) cooperation among states; (2) or- 
ganization of the Commission and the acceptance of its actions, 
both by Gov. Brown and the people; (3) Commission's existence 
enhancing California’s chances of federal R and D funds; (4) rela- 
tionship with California's university system; and (5) California's 
nuclear initiative. (LMT) 


19562 Ex-Assistant Administrator looks back on ERDA’s Ist 
year...and ahead to 2nd. Energy Res. Rep.; 2: No. 5, 7-11(May 
1976). 

Interview with Dr. John M. Teem. 

This interview with Dr. Teem, former assistant administrator 
of solar, geothermal, and advanced energy systems, was conducted 
March 18 and updated April 5, 1976. Among other things Dr. 
Teem revealed that, after three months of ERDA’s existence, 60 
percent of the incoming mail concerned solar energy. After 
discussing government actions regarding solar energy—budgets, 
technology, and progress—Dr. Teem then comments on other pro- 
grams formerly under his leadership—geothermal, controlled ther- 
monuclear fusion, and high-energy physics. He feels the potential 
for geothermal is surprisingly good. In answer to another query, he 
does not feel that a Department of Energy and Natural Resources 
is needed at this time. (MCW) 
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19563 (CONF-750733—, pp 89-106) Coal mining and the en- 
vironment: seeking a balance in Appalachia. Fish, B.R.; Nickel, 
R.E. (Kentucky Dept. for Natural Resources and Environmental 
Protection). 1975. 

From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

Past and present coal mining situations, particularly in Ken- 
tucky, are reviewed. Future actions toward achieving a balance 
between coal extraction and environmental quality are emphasized. 
Responsible actions by the operators of coal mines must be 
matched by responsible and realistic demands by legislators 
through the statutes they write and by the regulators who write 
and enforce regulations under those statutes. The Kentucky De- 
partment for Natural Resources and Environmental Protection, in 
cooperation with various state and Federal agencies, has initiated a 
number of reclamation research projects directed toward overcom- 
ing the major barriers to successful reclamation. Some of the 
recently completed and ongoing research and demonstration activi- 
ties are summarized under the following topics: slope failure 
research; revegetation research; design of surface mining systems; 
chemical water quality research (Eastern Kentucky); chemical 
water pollution (Western Kentucky); demonstration of debris 
basins for control of sedimentation in steep slope terrain; demon- 
stration of on-site control of surface mine sedimentation; demon- 
stration of coal mine haul road sediment control techniques; sur- 
face mine pollution abatement and land use impact investigation; 
and cooperative and future studies with the University of Ken- 
tucky, the Tennessee Valley Authority, the U. S. Bureau of Mines, 
and the U. S. Soil Conservation Service. (MCW) 


19564 (CONF-760205—, pp 84-95) Coal energy prospects. 
Price, R.V. (National Coal Association). Mar 1976. 


From WATTec symposium for public awareness on energy; 
_ Tennessee, United States of America *USA® (27 Feb 
1 

In Energy awareness. 

The part coal plays in the energy situation in the U.S., what 
it can accomplish for the nation, and what is needed to realize 
these accomplishments are summarized. The National Academy of 
Engineering says there will be an annual demand for 1.2 billion 
tons of coal in 1985; the Project Independence Blueprint estimates 
the amount to be 1.1 billion tons; and the Bureau of Mines’ energy 
forecast approximates 1923 million tons of coal needed by 1985; 
even if the lowest figure is correct, the task is major. A sobering 
fact, though, is that the energy contained in U.S. coal resources is 
more than three times that of all the oil in the Middle East; it con- 
tains more energy than all of the oil in the entire world. Coal 
represents about 75 percent of all U.S. recoverable assets, with oil, 
gas, uranium, and hydro sharing the remaining 25 percent. Coal 
supplies only about 20 percent of energy consumed in the U.S. It 
is this imbalance between supply and usage that has brought on 
today’s disordered situation. Many problems in the coal industry 
have been solved, but coal usage will require tradeoffs. The author 
illustrates that these tradeoffs are not devastating to the economy 
or to the environment. The technology for converting coal into gas 
is feasible. What is needed now is to burn coal as coal, using it 
more and more widely as the fuel for utility and industrial plants as 
a substitute for the precious gas and oil supplies. The unreasonable 
contraints will have to be removed and there is encouragement 
from the Interior Department's recent decision to lift the four-year 
moratorium on Federal coal leases involving much of the Western 
coal reserves. (MCW) 


19565 (CONF-760217—4) Role of coal in U.S. energy R and 
D policy. Seamans, R.C. Jr. (Energy Research and Development 
cease Washington, D.C. (USA)). 20 Feb 1976. 18p. 

From Annual meeting of American Association for the Ad- 
vancement of Science; Boston, Massachusetts, United States of 
America *USA® (24 Feb 1976). 

After briefly reviewing the U.S. energy problems and the 
national energy research. and development plan, Dr. Seamans 
discusses the role of coal in that plan. Coal will play a critical role 
between now and the year 2000 he says, after which other energy 
sources should gradually shoulder the burden of supplying most of 
our energy needs. ERDA’s planning calls for doubling coal con- 
sumption by 1985 — from the current 17 percent to about 25 per- 
cent of an expanded energy base; unfortunately, we are off to a 
slow start, with consumption increasing oniy 2 percent last year 
and production 6 percent. The key to increased production lies in 
finding technologically superior ways to mine, transport, and utilize 
coal — ways that are economically competitive with alternative 
sources, particularly oil and gas — and environmentally accepta- 
ble. ERDA’s coal program comprises essentially five categories: 
direct combustion, with primary emphasis on the fluidized bed 
combustor; liquefaction of coal into low-sulfur boiler fuel and 
possibly to gasoline; gasification of coal into high- and low-Btu gas 
for pipeline and boiler use, respectively; in situ techniques for 
producing energy directly from deep coal deposits; and advanced 
power generating systems such as MHD. (MCW) 


19566 (FE—1520-1) Economic system analysis of coal precon- 
version technology: Phase I. Volume I. Introduction, summary, con- 
clusions, and recommendations for research. Interim report for the 
period August 1973—July 1975. (Fluor Utah, Inc., San Mateo, 
Calif. (USA)). Jul 1975. Contract E(49-18)-1520. 35p. Dep. NTIS 
$4.00. 


Large-scale surface coal mining will play a key role in meet- 
ing the future energy needs of the United States. This project is 
directed at solving some of the problems of surface coal mining 
which would be encountered in supplying these energy needs. 
Fluor Utah, Inc., with Bonner and Moore Associates as subcon- 
tractor, was contracted by the Energy Research and Development 
Administration (ERDA) to determine and define the problems of 
designing large-scale (75,000 tons per day or greater) surface coal 
mines. This six-volume report presents the project findings of the 
24 months of Phase I, which was concerned primarily with data 
gathering and development of mathematical models. Task summa- 
ries and conclusions and recommendations are presented in 
Volume |; details of the study are presented in the remaining five 
volumes. During Phase I, a series of mathematical models was 
developed which can rapidly simulate new mining operations to aid 
in selecting equipment, designing a mine and a preparation plant, 
and determining capital and operating costs. Data files on coal 
deposits and mining equipment were compiled to support the 
models. This study has determined a need for improving availabili- 
ty of large excavating equipment; preparing a comprehensive coal 
preparation manual; identifying coal conversion plant require- 
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ments; training personnel required for future mines; promoting 
Federal efforts to encourage development of teampare surface 
mines; financing the needed gasification and liquefaction industry; 
-_ —s and publishing additional data books and models. 
au 


19567 (FE—1520-2) Economic system analysis of coal precon- 
version technology: Phase I. Volume II. Characterization of coal 
deposits for large-scale surface mining. Interim report for the 

August 1973—July 1975. (Fluor Utah, Inc., San Mateo, 
Calif. (USA)). Jul 1975. Contract E(49-18)-1520. 360p. Dep. 
NTIS $10.60. 

This report presents methodology and data for characteriz- 
ing coal deposits, and a general description of the coal deposits of 
the U.S. which are suitable for large-scale (75,000 tons per day or 
more) surface mining. The task of characterizing the coal deposits 
was two-fold: (1) to identify areas containing sufficient strippable 
coal, and (2) to describe the geology of these areas. The geology 
of the nine identified strippable coal resource regions is described 
here in general terms to point out gross characteristics. General in- 
formation is presented on physiography, soils, surficial deposits, 
surface geology, structural geology, coal and rock stratigraphy, 
coal analyses, and coal seam characteristics for each region. This 
volume is unique in at least two respects: (1) it is oriented toward 
large-scale surface mining and characterizes the overburden and 
geologic sections associated with the coal deposits as well as 
describing coal seam characteristics and thicknesses, and (2) it 
presents data from many sources in one publication, which makes 
it suitable for regional or national coal resource planning. (auth) 


19568 (FE—1520-3) Economic system analysis of coal precon- 
version technology: phase I. Volume III. Surface coal mining 
methods and equipment. Interim report for the period August 
1973—July 1975. (Fluor Utah, Inc., San Mateo, Calif. (USA)). Jul 
1975. Contract E(49-18)-1520. 117p. Dep. NTIS $5.45. 

This report presents background information on present 
mining methods, operations, equipment and economics, in addition 
to problems and future trends. This information is required to sup- 
port the development of the computerized modeling system which 
can be used to design large-scale surface coal mines. The modeling 
system is designed to handle the following five basic mining 
methods: (1) area stripping with draglines; (2) area stripping with 
shovels or loaders and trucks; (3) contour mining with draglines; 
(4) mountain top removal; and (5) dipping-seam open-pit mining. 
Each of these methods usually involves the following six opera- 
tions: (a) topsoil removal, (b) overburden drilling and blasting, (c) 
overburden removal, (d) coal drilling and blasting, (e) coal loading 
and hauling, and (f) land reclamation. Data on track-type tractors, 
loading shovels, motor graders, rotary drills, scrapers, track-type 
loaders, trucks, walking draglines, wheel loaders, and wheel-type 
tractors were compiled and incorporated into computer data files 
for direct use of the modeling system. Mining costs are composed 
of capital, startup, and operating costs. Based on discounted cash 
flows for different return on investment rates, the FOB selling 
price of coal for given coal deposits will be determined in Phase II. 
(auth) 


19569 (FE— 1520-4) Economic system analysis of coal precon- 
version technology: Phase I. Volume IV. Large-scale coal processing 
for coal conversion. Interim report for the August 
1973—July 1975. (Fluor Utah, Inc., San Mateo, Calif. (USA)). Jul 
1975. Contract E(49-18)-1520. 86p. Dep. NTIS $5.00. 

Coal preparation is an integral step in the process of mining, 
preparing, transporting and utilizing coal and should be employed 
to gain maximum benefits from our coal resource. The desired 
degree of coal preparation depends on the estimated costs and 
potential benefits associated with the entire process. Three 
hypothetical coal preparation plants have been designed to provide 
a basis for preliminary cost estimates. These are a crushing and 
screening plant, a Baum jig plant, and a heavy-media plant. In ad- 
dition, hypothetical facilities for raw coal receiving and breaking, 
coal stockpiling and blending, prepared coal loadout, and support 
facilities are included. The design of a preparation plant is based 
on detailed knowledge of the properties of run-of-mine coal and 
the feedstock specifications for the conversion plant. Little 
published data is available for either area to facilitate forecasting 
the range of future coal preparation plant designs. Based on the 
estimated capital cost of the hypothetical plants, factors were 
developed that can be used to estimate the capital costs of plants 
of differing production capacity. 44 references. (auth) 


19570 (FE—1520-5) Economic system analysis of coal precon- 
version technology: Phase I. Volume V. Survey of socioeconomics, 
financial statistics, and legal aspects. Interim report for the period 
August 1973—July 1975. (Fluor Utah, Inc., San Mateo, Calif. 
(USA)). Jul 1975. Contract E(49-18)-1520. 127p. Dep. NTIS 
$5.45. 
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The future of -scale surface coal mining in the United 
States will be aff by socio-economic factors, corporate 
, and legal constraints. This report presents a survey of 
these considerations and how they affect mining. Socio-economic 
factors are defined as the effects of a mining project on the sur- 
rounding communities. This volume presents the changes some 
consider beneficial, others detrimental, which occur when a new 
mine is opened in a virgin area. A new mine would cause an in- 
crease in employment, population and the community's tax base, 
but also would generate population profile changes, urbanize a 
previously rural community, and increase demands on community 
services. Corporate finances are an important consideration when 
assessing industry's ability to meet the required expansion in coal 
mining. As discussed in this report, the coal industry is dominated 
by companies whose revenues are generated mainly from non-coal 
operations. The production of coal is dispersed among many com- 
panies; however, the trend is toward more concentration of 
production among fewer firms through mergers. Internal sources of 
capital within the industry are limited and may curtail the opening 
of large-scale surface mines in the future. Federal, state, and local 
laws are becoming more constrictive and demanding of the coal in- 
dustry. Federal involvement alone, throughout the life cycle of a 
mine, includes regulations on environmental protection, health, 
safety and public land control. A list of twenty Federal laws and a 
directory of eight major Federal agencies outlining the legal 
= that have an impact on surface coal mining are presented. 
(auth) 


19571 (FE—1520-6) Economic system analysis of coal precon- 
version technology: Phase I. Volume VI. Computer systems to sup- 
port mine planning. Interim report for the period August 
1973—July 1975. (Fluor Utah, Inc., San Mateo, Calif. (USA)). Jul 
1975. Contract E(49-18)-1520. 315p. Dep. NTIS $7.60. 

This volume discusses the computer work done to support 
the studies reported in the other volumes of the series. Data files, 
data file maintenance programs, and mine planning simulation 
models developed during Phase I are described in this volume. The 
simulation models were designed specifically for planning unit 
operations within the mining complex, and for providing general 
information to use in developing macro models. The model 
descriptions are in the form of ‘’User’s Manuals.’’ The models 
cover the following unit operations: land clearing; drilling and 
blasting; area stripping with draglines; coal loading with shovels 
and front-end loaders; coal hauling with off-highway trucks; and 
hauling with belt conveyors. The data files were set up to support 
the model development effort. These files include information on 
geology; geography; coal resources and reserves; mining equip- 
ment; population statistics; weather statistics; and industry financial 
statistics. The geology, geography, and resource and reserve files 
cover only regions of interest for large-scale surface coal mining. 
The data file discussions illustrate the data content but do not in- 
clude detailed descriptions of file structures. Example listings of 
data from the files are included. This document does not include 
copies of the data files, and it does not cover case studies made 
with the models. The data files and case studies will be published 
in separate research reports, as appropriate. (auth) 


19572 (NP—21001) Selected bibliography on 
development of interest to the western states. Dalsted, 
N.L.; Leistritz, F.L. (North Dakota State Univ., Fargo (USA). 
Dept. of Agricultural Economics). Apr 1974. 82p. TIC. 

Agricultural Economics Miscellaneous Report No. 16. 

This selected bibliography on western coal development 
contains 486 citations of publications from areas of law, engineer- 
ing, biological sciences, and economics. Over 55% of all U.S. coal 
reserves are located in western states. Montana, North Dakota, 
and Wyoming have received special attention in this bibliography 
because of the extensive surface mining being done in this region. 
The bibliography is organized under these subject areas: General 
References and Bibliographies; Coal Resources of the Western 
States; Demand for Western Coal; Surface Coal Mining; Spoil 
Bank Reclamation; Mineral Rights and Public Regulation of Strip 
Mining; Economic Impact of Strip Mining and Power Production; 
and Environmental Impact of Strip Mining and Production. An 
author index is provided. (BYB) 


(PB—247073) Short-term coal forecast: 1975 to 1980. 
(ICF, Inc., Washington, D.C. (USA)). Aug 1975. 108p. 
(FEA/G—76/494). NTIS $5.50. 

Estimates of bituminous coal and lignite production, con- 
sumption, and end-of-year stocks are provided for 1975 through 
1980. The report discusses the approach and data base used to 
develop the Projections of 1975 to 1980 production, consumption, 
and stock levels; estimates the price impacts of these projections; 
and discusses the uncertainties and sensitivities inherent in the pro- 
jections. Appendixes of this report contain regional breakdowns of 
the 1975 through 1980 supply and demand projections; an analysis 
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ficient to meet the requirements new coal-fired electrical 
generation capacity; a list of coal quality characteristics of the 
supply regions developed for Project Independence; and an analy- 
luction responses to any change in spot 
market coal prices. (GRA) 


19574 (TID—27023-P1) Energy extraction from coal in situ: a 


five-year plan. Volume I of III. Summary. Rupert, R.C.; Choate, 
R.; Cohen, S.; Lee, A.A.; Lent, J.; Spraul, J.R. (TRW Systems and 
Energy, Redondo Beach, Calif. (USA)). 21 Sep 1975. Contract 
E(49-18)-2041. 32p. Dep. NTIS $4.00. 
ERD. 


A is sponsoring this program because the in-situ 
technology offers several potential advantages: (1) it requires a 
lower capital investment than surface gasification plants; (2) it 
uses coal reserves not readily recoverable by other methods; and 
(3) it reduces health, safety and environmental problems relative 
to conventional coal mining. The objective is to develop, through 
pilot scale by the early 1980's, processes for in-situ coal gasifica- 
tion and to support larger-scale demonstrations needed to predict 
the economics of commercial operation. This report presents the 
program plan, describing the resources, activities, schedules, strate- 
gy, decisions, and decision criteria required to achieve the goals. 
Also, the technical and historical backgrounds and current status 
of U.S. in-situ coal gasification projects are summarized. The pro- 
gram plan covers production of low-, medium-, or high-Btu gas for 
synthetic pipeline gas; fuel for electrical power generation; produc- 
tion of methanol; and chemical feedstocks to make ammonia and 
urea. The plan deals primarily with four different concepts for the 
underground gasification of coal, each suitable to different types of 
coal beds. The coal resource available is enormous, and economic 
analysis shows a strong justification for pursuing the development. 
Major technical challenges are discussed: (1) geological, hydrologi- 
cal, chemical, and physical phenomena; (2) roof fall, subsidence, 
leakage, and environmental impact; and (3) high extraction ratio, 
high net energy efficiency, process stability, and cost effective 
processing. (auth) 


19575 (TID—27023-P2) Energy extraction from coal in situ: a 
five-year plan. Volume II of III. Technical and it. Ru- 
pert, R.C.; Choate, R.; Cohen, S.; Lee, A.A.; Lent, J.; Spraul, J.R. 
(TRW Systems and Energy, Redondo Beach, Calif. (USA)). 21 
Sep 1975. Contract E(49-18)-2041. 189p. Dep. NTIS $7.50. 

The major portion of this proposed program involves 
development of various concepts for the high-temperature gasifica- 
tion of coal underground and production of electrical power from 
low-Btu gas generated underground or high-Btu pipeline-quality 
gas produced by processing medium-Btu gas generated un- 
derground. The program encompasses early field experiments, 
pilot-scale operations, and large-scale field demonstrations of the 
complete process from coal bed to consumer product; scientific, 
engineering, and economic analyses and study efforts that precede 
and parallel field work; and the laboratory and bench-scale efforts 
leading to and supporting other portions of the program. Also con- 
sidered are some advanced concepts and techniques other than the 
major gasification techniques to extract energy from coal. Exam- 

are the self-advancing gasifier, coal liquefaction, and mine pil- 
lar recovery. The program provides for continuation and expansion 
of existing projects, possible initiation of development of one addi- 
tional gasification concept, increase in supporting technical effort, 
more attention to advanced ideas, and greater emphasis of scale-up 
problems. (From Introduction) 


19576 (TID—27023-P3) Energy extraction from coal in situ: a 
five-year plan. Volume III of III. Resources. Rupert, R.C.; Choate, 
R.; Cohen, S.; Lee, A.A.; Lent, J.; Spraul, J.R. (TRW Systems and 
Energy, Redondo Beach, Calif. (USA)). 21 Sep 1975. Contract 
E(49-18)-2041. 180p. Dep. NTIS $7.50. 

Total coal resources in the conterminous U.S. at depths less 
than 6000 feet are currently estimated at 4,270 billion tons (b.t.). 
These resources are divisible as follows into four categories of coal 
beds potentially available to the major in-situ gasification concepts: 
(1) beds less than 15 feet thick, dipping less than 45°, 2,350 b.t. 
(55 percent); (2) beds 15-50 feet thick, dipping less than 45°, 
1,230 b.t. (29 percent); (3) beds greater than 50 feet thick, 
dipping less_than 45°, 550 b.t. (13 percent); and (4) beds of all 
thicknesses dipping more than 45°, 110 b.t. (3 percent). Based on 
practical considerations — including land availability, and en- 
gineering limitations such as deposits being too shallow, too deep, 
too thin or too faulted — resources actually available and cur- 
rently amenable to in-situ gasification in the above four categories 
are estimated at 530, 410, 190, and 25 b.t., respectively. The loca- 
tion of these reserves by states is discussed. (from Summary) 


19577 Greater coal utilization. Joint hearings before the Com- 
mittees on Interior apd Insular Affairs and Public Works, United 
States Senate, Ninety-Fourth Congress, First Session on S. 1777. 
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Parts 1, 2, and 3. A Washi , DC; Committees on In- 
terior and Insular Affairs and Public Works (1975). 2470p. 
Eight cooperating congressional committees have con- 
sidered the greater utilization of national coal resources as an im- 
it factor in achieving ene independence. Hearings were 
Id on national policies that affect production, distribution, and 
uses of coal, health and safety in coal mines, reclamation, and en- 
vironmental quality. S.1777, the National Petroleum and Natural 
Gas Conservation and Coal Substitution Act of 1975, requires that 
new and, where practical, existing electric power plants and indus- 
trial boilers using fossil fuels be capable of using coal as their pri- 
mary fuel. Witnesses represented state governments, industry, and 
environmental groups. Statements and testimony are concerned 
with determining coal resources, the impact on employment and 
the environment, and comparisons of generating and transport 
systems. Tables give data on new mines, fuel prices and costs of 
producing electricity, and general coal statistics. (DCK) 


19578 Coal: energy keystone. Schmid, R.A.; Hill, G.R. 
(Electric Power Research Inst., Palo Alto, CA). Annu. Rev. Ener- 
gy; 1: 37-63(1976). 

The quantity and quality of U.S. coal reserves were as- 
sessed. It was concluded that only about 8 tercent of the total 
resources determined by mapping and exploration are recoverable. 
The heating value and sulfur content of reserves further limit 
developments, particularly for the lower-heating-value coals of the 
western states. At least for the remainder of this century, coal 
development methods will be limited to the basic technologies that 
exist at present, although incremental improvements may be 
achieved through advanced R and D. Transportation and distribu- 
tion of coal will continue to be largely by rail, with barge ship- 
ments employed where possible and where intermodal transport 
problems can be overcome. External effects of coal production will 
continue to receive considerable attention. Mining operations, in 
particular, pose risk to man or his environment, these risks are 
presently concentrated, respectively, in deep mining and surface 
mining. The thrust of future advanced R and D on these effects 
will probably be toward sufficient controls over external effects of 
principal concern at present. A complex array of interrelated 
— faces the electric utilities with regard to coal production. 

problems are in realization of fuel supplies of adequate 
quality and quantity at reasonable prices. A number of factors con- 
strain progress toward resolving these problems; among these con- 
straints are quality and quantity of reserves, development technolo- 
gy, availability of labor and capital, and research and development. 
Unless properly conceived and conducted, R and D could prove to 
be a constraint upon progress, because the outcome of R and D ef- 
forts is uncertain and represents another risk in an already uncer- 
tain enterprise. 29 references (from Summary) 


19579 Productior of high-Btu gas from coal. Linden, H.R.; 
Bodle, W.W.; Lee, B.S.; Vyas, K.C. (Inst. of Gas Tech., Chicago). 
Annu. Rev. Energy; 1: 65- 85( 1976). 

The efficiency of coal conversion processes to produce 
high-Btu gas is in the range of 50-70 percent, depending on the 
type of process used. This range of efficiencies may be raised to 
65-75 percent by including the heating value of by-products such 
as oils, tars, and sulfur. For the production of 250 million scf/day 
of high-Btu gas, about 15,000 to 30,000 tons of total coal per day 
are required, depending upon the process and the rank of the coal. 
In addition to the coal gasified, 10 to 20 percent of the total coal 
used goes to supply process steam and energy for compressors, 
pumps and other mechanical equipment. The plant producing 
high-Btu gas from coal also produces a range of by-products. Plant 
designs will provide for recovery of by-products where economical 
or for other environmentally satisfactory methods of disposal. The 
investment cost and coal price are two major factors contributing 
to about 80 to 90 percent of the cost of the production of the 
high-Btu gas. At present, coal prices are in the range of $0.30 to 
$1.00/million Btu. At a 60 percent efficiency of coal to high-Btu 
gas, the cost of coal could be in the range of $0.50 to 
$1.67/million Btu of pipeline gas. Investment costs have been 
escalating rapidly in the last two years, making it difficult at this 
time to quote established figures. The estimated cost of the Lurgi 
WESCO project (250 million scf/day) was reported to be $447 
million in the summer of 1974. In January 1975, this cost was re- 
ported to have escalated to $853 million. It is expected that the in- 
vestment cost of several of the new processes now under develop- 
ment will be lower than that of the Lurgi process by 20 to 30 per- 
cent. (auth, modified summary) 


19580 Clean liquids and gaseous fuels from coal for electric 
power. Alpert, S.B.; Lundberg, R.M. (Electric Power Research 
Inst., Palo Alto, CA). Annu. Rev. Energy; 1: 87-99( 1976). 

The development of processes for coal-gasification, power- 
generating systems requires large capital expenditures. To obtain a 
test at an operational scale of about 100 MW, in which the 
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developed system can be considered commercially available, 
usually requires a typical time schedule of 3—8 years and funding 
levels of 100—200 million dollars. World events as well as techni- 
cal factors will decide whether the solutions under current 
development will be timely. It is recognized that the successful 
completion of the tasks will be an achievement for the worldwide 
electricity community. Both liquefaction and gasification will have 
an important place in the future economic production of electric 
power. The power industry will have a need to convert hundreds 
of millions of tons of coal to clean fuels. (Summary) 


19581 Alternatives for clean energy from coal. Ferretti, E.J. 
(Dravo Corp., Pittsburgh). Energy Commun.; 2: No. 1, 87- 
100( 1976). 

Even if U.S. consumption of coal were to double, it is esti- 
mated that recoverable reserves could last several hundred years. 
The disadvantages of coal are described: it is more difficult to han- 
dle than oil or gas; it contains varying amounts of ash, with the 
most critical deterrent at present being sulfur. The geographic lo- 
cation of U.S. coal deposits are shown and its ranks are described. 
Processes to obtain clean energy from coal are discussed, includ- 
ing: mining of low-sulfur coal; improved coal cleaning methods; 
high- and low-Btu gasification of coal; liquefaction of coal; stack 
gas scrubbing; advanced combustion methods; MHD applications; 
the production of methanol; and in-situ gasification of coal. For 
each application, the specific local conditions and economics will 
need to be examined to determine which system is favored. 
(MCW) 


19582 Study of coal Washington, DC; Council on Wage 
and Price Stability (1976). 108p. GPO. 

Coal prices were quite stable from 1948 to 1969, with a 
gradual rise in the early 70's. Then due to the quadrupling of im- 
ported oil prices in the year following the Arab embargo, and the 
anticipated coal strike in November 1974, coal prices soared; these 
sharp rises in price led to large coal company profits in 1974 and 
1975, but as coal demand receded from its peak level in 
November 1974, coal prices declined. The outlook for coal prices 
in the next decade is favorable, this report concludes, with good 
prospects for stable prices (1975 dollars) and, in some parts of the 
country, declining prices. Development of western coal would 
place downward pressure on coal prices. The report analyzes the 
reasons western coal enjoys an advantage as an energy source over 
eastern coal, OPEC oil, uranium, and natural gas. Following Sec- 
tion I, an executive summary, Section II analyzes the development 
and structure of the industry; Sections III and IV describe and 
analyze coal price changes from 1948 to 1975; and Section V 
analyzes prospects for coal prices over the next decade. A critique 
of coal price statistics is contained in Appendix A, and the twenty 
largest domestic coal companies and their 1974 production are 
listed in Appendix B. (MCW) 


19583 Oversight hearings: coal combustion R. D. and D. for 
utility power-plants and industrial uses. Hearings before the Sub- 
committee on Energy Research, Development, and Demonstration 
(Fossil Fuels) of the Committee on Science and Technology, U.S. 
House of Representatives, Ninety-Fourth Congress, First Session. 
Volume II. Washington, DC; Committee on Science and Technolo- 
gy (1976). 738p. 

Candidate systems for energy conversion alternatives in- 
clude advanced steam, , Open- or closed-cycle gas turbines, open- or 
closed-cycle M ics (MHD), liquid-metal MHD, 
supercritical co2, liquid-metal Rankine cycle, fuel cells, and com- 
bined cycle (gas turbine and steam). Hearings to examine new and 
improved alternatives for the use of coal combustion in electric 
power plants and industry stressed the importance of shifting con- 
sumption of oil and natural gas to coal. ERDA witnesses discussed 
the ‘Energy Conversion Alternatives Study’ and current efforts. 
The history of coal conversion was reviewed, and the technology 
involved was described. Programs of research and development in- 
volve a number of Federal agencies and private corporations. Pri- 
orities for developing coal-fired power plants emphasize stack gas 
clean up, atmospheric fluidized-bed combustion, coupled low-Btu 

ification, coal gasification combined cycle, and pressurized 
luidized bed combined cycle. (DCK) 


REFER ALSO TO CITATION(S) 18602, 18609, 18620, 18623, 
18650, 19455, 19547 


boy (CONF-760205—, pp 96-107) Oil and natural gas ener- 
prospects. Laird, W. (American Petroleum Inst., Washington, 
Bc). Mar 1976. 
From WATTec symposium for public awareness on energy; 
Knoxville, Tennessee, United States of America *USA® (27 Feb 
1976). 
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In Energy awareness. 

According to Dr. Laird, a basic principle of public aware- 
ness is a degree of public concern that will compel citizens to take 
initiative in demanding sound national energy policies. Presently, 
he feels, public awareness has vanished with the vanishing gasoline 
lines and the promise of continued price controls on oil; but, 
Americans are experiencing a false sense of energy security. The 
problems as they affect the petroleum industry are a case in point 
and three are discussed: (1) declining U.S. crude oil and natural 
gas reserves and production; (2) U.S. dependence on imports and 
its consequences; and (3) restrictive regulations and legislation 
that affect the industry's ability to provide America with petroleum 
from domestic sources. U.S. production of both crude oil and 
natural gas in 1975 declined from the previous year, a trend that 
started earlier in the 1970s: crude dropped by 400,000 barrels per 
day and natural gas by 4 billion cubic feet per day. As a result, the 
U.S. imported almost 40 percent of the crude oil and refined 
products in 1975 at a cost of about $25 billion. The government is 
found to be both the culprit and the solution to the U.S. energy 
problems, according to Dr. Laird—the culprit in that it has created 
the shortages through interference with both the production and 
marketing of petroleum products and natural gas, and the solution 
in that it holds the power to remove the obstacles in the way of ex- 
ploration for and the refining and transportation and marketing of 
fuels America needs. He states that government interference in 
petroleum operations could prevent the raising of monies essential 
to expanding domestic petroleum operations; he substantiates this 
with examples of government meddling in the areas of divestiture 
—— controls, and the ineptness of other energy legislation. 
( ) 


19585 (PB—239264) Outer Continental Shelf (OCS) oil and 
gas: an environmental assessment. Volume 2. A report to the Pre- 
sident by the Council on Environmental Quality. Final report. 
(Hittman Associates, Inc., Columbia, Md. (USA)). Apr 1974. Con- 
tracts EQ4AC010; EQ4AC037. 268p. NTIS $6.20. 

Prepared in cooperation with Radian Corp., Austin, Tex. 
See also Volume 1, PB—239263, Volume 3, PB—239265. 

Contents include the following: A summary of world oil and 
gas reserves and production; oil and gas resource classification and 

thodology for selecting hypothetical locations of possi- 

ble oil and gas accumulations; the national energy scene; national 
energy conservation program; environmental impacts of alterna- 
tives to Outer Continental Shelf oil and gas production; some en- 
vironmental considerations in the petroleum refining industry; and 
a summary of the public hearings held by the Council on Environ- 
mental Quality. (GRA) 


19586 (PB—239265) Outer Continental Shelf (OCS) oil and 
gas: an environmental assessment. Volume 3. The effect of natural 
phenomena on OCS gas and oil development. Final report. (Tetra 
Tech, Inc., Pasadena, Calif. (USA)). Apr 1974. Contracts 
EQ4AC010; EQ4AC003. 198p. NTIS $5.15. 

Prepared in cooperation with Resources for the Future, Inc., 
Washington, D.C. See also Volume 2, PB—239264, and Volume 4, 
PB—239266. 

Volume 3 contains studies pertaining to the effect of natural 
phenomena on OCS gas and oil development and problems in 
Outer Continental Shelf technology. (GRA) 


19587 (PB—239267) Outer Continental Shelf (OCS) oil and 
gas: an environmental assessment. Volume 5. Potential biological ef- 
fects of hypothetical oil discharges in the Atlantic Coast and Gulf of 
Alaska. Final report. (Massachusetts Inst. of Tech., Cambridge 
(USA)). Apr 1974. Contract EQC330. 606p. NTIS $9.50. 

See also Volume 4, PB—239266. 

This report is an analysis of the primary biological effects of 
potential oil discharges resulting from hypothetical oil production 
activity on the Atlantic/Alaskan OCS. Although emphasis is placed 
on analysis of impacts and recovery from large-volume infrequent 
accidental oil spills, small-volume continuous discharges of 
hydrocarbons are also considered. Effects of oil releases from 
pening —- and spills occurring at coastal terminals are as- 
sessed. ( 


19588 1974 profitability of selected major oil company opera- 
tions. Washington, DC; Senate Committee on Finance (1975). 
44p. GPO $0.65. 

This update of a December 30, 1974 report covering the 
period 1964 to 1973 analyzes the profitability of ten oil companies 
(Exxon, Gulf, Mobil, Phillips, Shell, Standard of California, Stan- 
dard of Indiana, Standard of Ohio, Sun, and Texaco) during 1974 
and the first quarter of 1975. Data were collected from companies’ 
responses to a Committee questionnaire. Summaries of previous 
years’ operations are also included. These consolidated tables of 
the ten major oil companies are presented: 1) Rates of Return on 
Shareholders’ Investment, 1966-75; 2) Net Income, Net Assets, 
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and Rates of Return, 1975 (First Quarter), 1974, 1973, and 1970; 
3) Effective Tax Rates Paid, 1965 to 1974, including all taxes, 
other than excise taxes, paid to Federal, state, local, and foreign 
———— 4) Rates of Profitability of Sales, of Taxes, and of 

ployed Capital, 1974, 1973, 1970, and 1967; Taxes Other Than 
Excise Taxes Paid in 1974; 6) Selected Financial Data, Divided 
Into Domestic and Foreign Operations for 1974 and for Ten-Year 
Period, 1964-73; 7) Rates of Return on Employed Capital, 1964 to 
1974; and 8) 1974 Annual Rates of Profit on Stockholders’ Equi- 
ty, by Industry. Companies’ comments are included concerning 
first quarter 1975 earnings performance and on tax legislation and 
capital investment plans. (BYB) 


19589 Alternative energy leasing strategies and schedules for 
the Outer Continental Shelf. Kalter, R.J.; Tyner, W.E.; Hughes, 
D.W. Ithaca, NY; Cornell University (1975). 194p. NTIS. 

Analysis of alternative leasing systems for offshore petrole- 
um and natural gas exploration indicates that the current cash 
bonus system is not as good as any of the five new systems. The 
study explores the geology and energy potential of the Outer Con- 
tinental Shelf, comparative leasing systems and schedules, and 
potential costs based on various scales, constraints, and market 
conditions. The four systems using capital recovery profits shares 
(annuity and British--fixed and variable rate) are all significantly 
better. The fifth system, royalty--variable rate, is somewhat better 
than the current system. Comparison of alternative leasing 
schedules shows only minor differences among the systems. Not 
considered, but of significant importance, are the effects on 
schedules of environmental and production trade-offs and social 
implications. (51 references) (DCh) 


19590 Oversight on construction on Trans-Alaska 
Pipeline. Hearings before the Subcommittee on Public Lands of the 
Committee on Interior and Insular Affairs, House of Representa- 
tives, Ninety-Fourth Congress, First Session. Washington, DC; 
Committee on Interior and Insular Affairs (1975). 544p. 

Hearings on the Alaska Pipeline Bill were aimed at remov- 
ing unnecessary red tape and bureaucratic overlap due to the 
number of agencies involved, and investigating indications of in- 
competence and managerial and financial irresponsibility, either 
private or government. Statements and letters were presented from 
various companies involved in pipeline construction and develop- 
ment of energy supplies. Company representatives gave per- 
formance reviews and outlined types and justifications for delays 
and monitoring procedures to minimize environmental damage. 
(DCK) 


19591 Petroleum industry. Hearings before the Subcommittee 
on Antitrust and Monopoly of the Committee on the Judiciary, 
United States Senate, Ninety-Fourth Congress, First Session on S. 
2387 and related Bills: S. 739, S. 745, S. 756, S. 1137, and S. 
1138, vertical integration. Part 2. Appendix to hearings. Washing- 
ton, DC; Committee on the Judiciary (1976). 649p. GPO $5.60. 

Transcripts of hearings and public documents reprinted in 
this document concern state tax cases in South Carolina and 
Wisconsin involving large corporations (specifically Exxon), which 
do business in several states. The central question is whether each 
state should separately tax the part of a corporation within its 
boundaries, or whether the total corporation should be taxed 
under a single accounting system and tax monies allocated to the 
involved states by a standard formula. Resolution in the two state 
proceedings depends on the nature of vertical integration in the 
corporation. Exxon’s analysis of its corporate structure and the 
way in which its separate entities function and relate to one 
another is included. (DCK) 
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REFER ALSO TO CITATION(S) 18602, 18623, 18650, 19518, 
19555, 19584, 19589 


19592 (PB—250361) Alaskan natural gas transportation 
systems economic and risk analysis. Final conclusions and results. 
(Aerospace Corp., Los Angeles, Calif. (USA)). Feb 1976. 594p. 
NTIS $16.25. 

This report supplements and provides supporting data for 
‘Alaskan Natural Gas Transportation Systems: A Feasibility Study’ 
(Dec. 1975), available from Office of Minerals Policy Develop- 
ment of the Department of the Interior. 

Various transportation systems for natural gas on the North 
Slope of Alaska are studied including systems similar to those 
proposed by the Arctic Gas Study group and the El Paso Alaska 
Co. Subjects studied include the supply of natural gas from Prud- 
hoe Bay and the Mackenzie Delta; supply and demand for natural 
gas in the lower 48 states; construction schedule, capital costs, and 
operating and maintenance expenses for pipelines, liquefaction 
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facilities, and cryogenic carriers; feasibility of large displacement 
plans; risks of cost overruns, schedule delays, and flow interrup- 
tion; balance of payments impacts; and average cost of service. 
From this data, a cost-benefit analysis was conducted, which mea- 
sured the net economic benefits of each system to the Nation. This 
study supersedes a two-volume draft report (June, 1975). (60 
references) (GRA) 


19593 Natural gas shortages. Hearings before the Subcommit- 
tee on Energy and Power of the Committee on Interstate and 
Foreign Commerce, House of Representatives, Ninety-Fourth Con- 
gress, First Session on H.R. 2418, H.R. 9409, H.R. 9410, H.R. 
9464, H.R. 9708, H.R. 9709, H.R. 9710, and H.R. 9884, and all 
similar and identical bills. Washington, DC; Committee on In- 
terstate and Foreign Commerce (1975). 840p. 

Hearings were held on 15 bills introduced in the House of 
Representatives to amend the Natural Gas Act in ways intended to 
minimize shortages and the effects of any shortages. Texts of the 
bills and 78 statements by representatives of several state govern- 
ments and 35 organizations are included. Concern was expressed 
that Congress avoid short-term solutions which would make long- 
term solutions more difficult, as happened with oil policy. Frank 
Zarb urged that policy be based on the anticipation of more severe 
conditions than those in the winter of 1975 in order to assure 
adequate supplies of natural gas. Provisions of the bills will affect 
interstate sale and transportation of natural gas and impose con- 
straints on the use of gas in times of emergency. (DCK) 


19594 Electric utilities and the demand for natural gas. Uri, 
N.D.; Atkinson, S. (Federal Energy Administration, Washington, 
DC). Energy Policy; 4: No. 1, 74-75(Mar 1976). 

The scarcity of natural gas has given rise to a series of pri- 
orities of deliveries based on end use and drafted by the Federal 
Power Commission. The U.S. Supreme Court, on June 7, 1972, 
held that the Commission has jurisdiction over curtailments in the 
service of gas in interstate commerce to both resale and direct in- 
dustrial customers. This decision reversed a Fifth Circuit Court rul- 
ing that protected direct industrial customers from curtailments. 
The FPC priority curtailments are classed from | to 9, for which 
electric utilities are congentrated in classes 4 to 9. As weather con- 
ditions become more severe, not only do the residential and com- 
mercial consumers demand more electrical energy, they also de- 
mand more natural gas. The result is that there is less natural gas 
available for electric utilities to use for generation so they change 
to an alternative fuel. A demand model for the short term for 
natural gas for electric utilities is given; primary factors involve the 
price of natural gas, the prices of substitute fuels, and the demand 
for electrical energy by the various consumer classes. (MCW) 
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19595 (NSF-RA-N—74-232) Energy consumption, conserva- 
tion, and projected needs for Texas agriculture. Project S/D-12, 
final report. Coble, C.G.; LePori, W.A. (Texas Agricultural Experi- 
ment Station, College Station (USA); Texas Agricultural and 
Mechanical Univ., College Station (USA)). 1 Jan 1975. 78p. Dep. 
NTIS $5.00. 

For Governor's Energy Advisory Council of Texas. 

Energy inputs for Texas agriculture were found to be 41.66 
x 10% Btu’s in 1973. This is about 7 percent of the total gross 
energy used in the state for 1972. Energy for irrigation was found 
to be the largest single input and represented about 39 percent of 
the total energy used in agriculture. Field operations for crop 
production required approximately 12 percent of the total energy 
input. Conservation practices were identified which show potential 
for reducing energy inputs to agriculture by about 7.84 x 10" 
Btu’s. These practices are considered to have little or no effect on 
output and are within present technological capabilities. Large 
capital costs would be required to accomplish some of these prac- 
tices. Projections of energy needs in 1985 and 2000 were also 
made for the various inputs. 


19596 Oil shale: the prospects and problems of an emerging 
energy industry. Rattien, S. (National Science Foundation, 
Washington, DC); Eaton, D. Annu. Rev. Energy; 1: 183- 
212(1976). 

Technological, economic, environmental, and institutional 
issues relating to the development of a commercial oil shale indus- 
try are reviewed. It is concluded that a commercial shale oil indus- 
try is feasible from a resource and technology perspective. 
Although there are unanswered questions about water supplies and 
the environmental impact of a developing shale oil industry, the 
chief uncertainty is economic. The outlook for prompt and sizable 
production of shale oil is uncertain in the absence of Federal inter- 
vention. 47 references. (JGB) 
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HYDROGEN AND SYNTHETIC FUELS 
REFER ALSO TO CITATION(S) 18833, 19630 


19597 Oversight hearings: methanol derived from fossil fuels. 
Hearings before the Subcommittee on Energy Research, Develop- 
ment, and Demonstration (Fossil Fuels) of the Committee on Science 
and Technology, U.S. House of Representatives, Ninety-Fourth Con- 
gress, First Session. Volume I. Washington, DC; Committee on 
Science and Technology (1975). 185p. 

Dr. Philip C. White, ERDA, and Mr. Richard H. Demmy of 
UGI Corp. testified on the feasibility of using methanol as a sub- 
stitute motor fuel. Methanol derived from fossil fuels, especially 
coal, is of primary concern. Dr. White stressed methanol’s poten- 
tial as a convenient, easily transported liquid form rather than a 
new energy source. Uses for methanol from coal are mainly chemi- 
cals, but also include peak shaving generation of electricity and 
motor vehicle fuels. Conservation efforts involve the manufacture 
and use of methanol in transportation. Mr. Denny, representing an 
electric and gas utility company, urged government stimulation of 
methanol development on the grounds that methanol is the only 
synthetic fuel that can be ready in a 3 to 4 year period. Four ap- 
pendixes contain industry reports on the manufacture and environ- 
mental impact of methanol. (DCK) 


19598 Hydrogen energy. Gregory, D.P.; Pangborn, J.B. (Inst. 
of Gas Tech., Chicago). Annu. Rev. Energy; 1: 279-310( 1976). 
The following aspects of hydrogen energy are considered: 
hydrogen production; hydrogen transmission; hydrogen storage; 
and hydrogen utilization. The conclusion is reached that hydrogen 
offers much promise for the future for energy delivery in a mixed 
electricity-chemical fuel economy based on nonfossil sources. (LK) 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 19014, 19041, 19079, 19594 


19599 (ANL/ES—49) Electricity market fact sheets by states, 
1970. Asbury, J.G.; Talkie, R.F. (Argonne National Lab., Ill. 
(USA)). Jan 1976. Contract W-31-109-Eng-38. 57p. Dep. NTIS 
$4.50. 

The Electricity Fact Sheets were developed to meet the 
need for a simple, easy to use source of electricity supply/demand 
data at the state level of aggregation. Each Fact Sheet includes a 
plot of monthly per capita sales of electricity for the residential, 
commercial and industrial markets for the year 1970. Residential 
appliance-ownership saturations for space heating, water heating, 
and air conditioning are listed by fuel type. State average values 
for heating and cooling degree-days are also given. In addition, 
each Fact Sheet lists generating capacities for privately owned 
electric utilities and total electric utility fossil fuel consumption by 
fuel type, for all utilities. Electricity Market Fact Sheet data have 
been acquired and organized for the years 1960 thru 1973 inclu- 
sive. (auth) 


19600 (CONF-760205—, pp 68-83) Strategy for electric 
power. Starr, C. (Electric Power Research Inst., Palo Alto, CA). 
Mar 1976. 

From WATTec symposium for public awareness on energy; 
Knoxville, Tennessee, United States of America *USA*® (27 Feb 
1976). 

In Energy awareness. 

A summary is presented of the state of thinking of the elec- 
tric utility industry in the United States, both public and private, 
that supports the advanced technology work that EPRI conducts 
for the electric utility. The function that utilities must perform 25 
years hence are investigated—the expected loads and the nature of 
the problems that electric utilities are going to have to meet with 
advanced technologies. Specifically, slides showed the following: 
an energy projection sequence, year 2000; an annual electricity de- 
mand in the year 2000; an estimate of the year 2000 resource dis- 
tribution; the potential impact of electricity usage on oil and gas 
import requirements; the GNP vs energy consumption in the U.S. 
from 1910 to 1974; U.S. employment and energy use from 1920 to 
1975; input to electricity generation as a percent of total energy; 
and projected electricity demand to the year 2000. An EPRI 
planning target for electric consumption in the year 2000 indicates 
that 7500 billion kilowatt hours per year will be required by the 
electric utility industry. The author briefly lists the big priorities 
that exist: conservation, load management, improvement in the use 
of electrical equipment so that it can take the place of other fuels, 
and the ability of the electric utility industry to utilize coal. 
(MCW) 
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19601 (NP—20910) National power survey task force report: 
energy conversion research technical advisory committee on 
research and (Federal Power Commission, Washing- 
toa, D.C. (USA)). Jun 1974. 309p. GPO $3.80. 

More than 40 technologies related to energy conversion 
were evaluated to determine how well their development might be 
expected to: (1) optimize use of fuel resources; (2) minimize en- 
vironmental impacts; (3) improve safety and reliability; and (4) 
improve economics. These technologies were grouped according to 
time period of possible use and by type; then they were ranked in 
four categories of priority for R and D support. The technologies 
discussed include fossil-fuel technologies, nuclear technology, solar 
energy, geothermal energy, wind power, tidal power, solar sea 

er plants, energy conversion cycles and equipment, substitute 
fuels, by-product applications, and energy storage. (BYB) 


19602 (NSF-RA-N—74-249) Alternatives for the Texas electric 
power industry. N/T-4, final Woodson, H.H.; Zinn, 
C.D. (Texas Univ., Austin (USA)). 15 Oct 1974. 158p. National 
Science Foundation, Washington, DC. 

For Governor's Energy Advisory Council of Texas. 

Technologies that will have an impact on electric power 
transmission and generation from i982 to 2000 are assessed. 
Costs, availability, advantages, and other factors are discussed for 
LWRs, HTGRs, breeder reactors, and offshore nuclear power 
plants. Current research activities on fusion and molten-salt 
breeder reactors are summarized. A technological assessment of 
direct combustion and gasification and liquefaction of coal for 
electrical generation is made. A status survey of gas turbines and 
combined cycles, fuel cells, and MHD is presented. Overhead and 
underground transmission systems are described for both a-c and 
d-c high-voltage systems. A general conclusion is that new central 
station power plants in the next 10 to 15 years will be either 
nuclear (in the form of PWRs or BWRs with a small fraction being 
HTGRs) or fossil-fueled units that burn coal or lignite in a direct 
combustion process utilizing stack-gas clean-up systems to meet 
environmental pollution regulations. Transmission facilities will be 
primarily high-voltage overhead-type systems with some un- 
derground systems being required in special geographic areas. 
These systems will be 345 KV or 765 KV when the amount of 
a to be transmitted warrants their installation. 78 references. 
(MCW) 


19603 (NSF-RA-N—75-065) Vermont Electric Utility Load 

t . First year report. deGrasse, R.V. (National 
Science Foundation, Washington, D.C. (USA)). Feb 1975. vp. Na- 
tional Science Foundation, Washington, DC. 

The Vermont Electric Utility Load Management Program 
proposed in August 1973 included measures to (1) develop a de- 
mand model; (2) process data from interruptible service experi- 
ments; (3) investigate technical means for implementing interrupti- 
ble service and load-dependent rates; (4) determine the optimum 
insulations for use in residences and water heaters; (5) study cost 
allocation techniques and development of a cost based rate struc- 
ture; and (6) assess consumer response experience using day-night 
rates. The Public Service Board was interested in assessing these 
objectives to further basic Board policy, namely (a) conserve elec- 
tric energy and protect the environment; (b) develop a cost-based, 
non-discriminatory rate structure based on a changed utility- 
economic environment; (c) keep electric rates to consumers as low 
as possible; and (d) keep Vermont electric utilities strong and via- 
ble. Progress made in the first year of the program is summarized; 
not all of the research planned has moved ahead at the same rate. 
The second year was to concentrate on fieldwork using a long-run 
incremental cost rate design and the actual rate now in effect on 
the central Vermont utility system. The rates differ principally in 
degree, not basic design. The important load-management related 
questions, namely system productivity, system configuration, utility 
load factor, and conservation were to be included. (MCW) 


19604 (PB—245220) Legal and institutional 
trical facility siting. Summary report. Borko, B.; de Dufour, W.; 
Just, J.; Roberts, E. (Mitre Corp., McLean, Va. (USA)). May 
1975. Contract NSF-C925. 95p. (MTR—6917). NTIS $4.75. 

Presentations and discussions at a workshop on Legal and 
Institutional Problems of Electrical Facility Siting held at the 
MITRE Corporation in McLean, Virginia on February 27 and 28, 
1975 are summarized. The purpose of the workshop, sponsored by 
the National Science Foundation, was to prioritize issues and 
identify areas requiring further research and development. The 
presentations addressed the current structures and problems of 
electrical facility siting, alternative solutions, and the impacts of 
utility problems on the consumer. 


19605 National survey on electric utilities . Briarcliff 


Manor, NY; Burns Security Institute (1976). 25p. Burns Security 
Inst., Briarcliff Manor, NY 10510. 


of elec- 
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The survey reports the findings of 367 electric utilities in 
the United States regarding security-related matters. They are 
mainly the small- to medium-sized companies serving more than 16 
million customers. The companies are categorized by the numbers 
of customers in their distribution areas. This enables a utility to 
compare its security program with the profile for reporting compa- 
nies of similar size. Results show that security measures escalate 
with company size, but utilities large and small are deficient in 
protection for outlying facilities such as unmanned substations. 
The great majority of reporting companies have neither guards, 
alarm systems, nor mobile patrols for non-nuclear facilities. Results 
are summarized from the survey on thefts, vandalism, guards, elec- 
tronic protection, security opinions, bomb threats and bombings, 
security improvement, criticality, and vulnerability. (MCW) 


19606 Federal Power Commission Staff Report on Coordinated 
Regional Practices as Reported April 1, 1975 by the Regional Elec- 
tric Reliability Councils. FPC News; 9: No. 14, 11-18(2 Apr 1976). 
The Regional Electric Reliability Councils have coordinated 
their efforts to plan, construct, and operate their power supply 
systems in order to provide more reliable and economical service. 
A status report covers: load-shedding programs, emergency power 
and shutdown facilities, restarting generating units, availability of 
continuous power, procedures for system disturbance and main- 
tenance, relay networks, and operating reserve policy. An overall 
summary is followed by summaries for each of the nine regions. In 
spite of variations in procedures and complexities, the regional re- 
ports indicate efforts to achieve a coordinated reliability. (DCK) 


19607 Joining together to save energy, power, and money. 
Bauer, D.C. (Energy Research and Development Administration, 
Washington, DC). Public Util. Fortn.; 97: No. 9, 29-34(22 Apr 
1976). 

The increases in electricity costs have led to price-induced 
energy conservation. Decreased kilowatt-hour sales accrue benefits 
and problems. Energy is being saved, but since utilities need to 
have sufficient capacity in place at all times to meet the maximum 
likely instantaneous power demand of customers, they must invest 
in capacity at high cost. This has led to a higher bill for the 
customer even though conservation was practiced. If utilities com- 
mit to a sensible, individually tailored program of tariff redesign 
that will more closely track costs of service and accompanying 
load management practices and technologies to facilitate deferral 
of demands to times when it is more efficient and less costly to 
meet them, benefits may be reaped. Westinghouse Electric Cor- 
poration has calculated the relative cost benefits of 12 different 
load management strategies for typical northern and southern utili- 
ties. These statistical utilities were constructed to embody key 
fuels, load, and demographic characteristics of northern and 
southern companies. The specific purpose of this investigation was 
to determine optimal load management scenarios based on electric 
utility cost savings, electric utility oil and gas fuel savings, and 
customer cost for implementing the option. The 12 load manage- 
ment options that were investigated are discussed. (MCW) 


19608 Productivity and the demand for electricity. Renshaw, 
E.F. (State Univ. of New York, Albany). Public Util. Fortn.; 97: 
No. 10, 17-20(6 May 1976). 

This article is based upon a presentation made at the 
request of the Federal Energy Administration to persons associated 
with the Office of Economic Impact in February 1976, Washing- 
ton, DC. 

A study of the productivity slump in the U-S. is illustrated 
by dividing the period from 1947-1973 into three subperiods. An 
average annual growth rate for output per man-hour of 4.1, 3.0, 
and 2.1 percent, for the subperiods 1947-53, 1953-66, and 1966- 
73 is obtained. When productivity is examined from the perspec- 
tive of such basic dimensions of economic and technological 
progress as speed, scale, new products, natural resource scarcity, 
and the efficiency of converting energy into useful effects, it is 
clear that the law of diminishing returns is an historical law that 
was only temporarily set aside by the industrial revolution. It sug- 
gests that it is becoming more difficult to invent new products and 
discover new productive processes that are superior to existing 
products and production techniques. Since 1953, total electric 
sales more than doubled. It is the hypothesis of the author that the 
growth rate for total kilowatt sales will soon slow to be less, on the 
average, than the growth rate for real GNP at least in the 
remainder of this decade. Appliance efficiency, high prices for 
electricity, the application of insulation, and energy conservation 
programs are cited as some factors for a slowdown in electric 
power demand. (MCW) 


19609 Environmentally related -vork at EPRI. Mackay, K. 
Public Util. Fortn.; 97: No. 10, 21-25(6 May 1976). 

The electric utility industry is pooling its financial resources 
for development of technology options that will produce reliable, 


cost-effective electric power point delivered to the public in en- 
vironmentally acceptable ways. The utility industry is conducting 
its cooperative research through the Electric Power Research In- 
stitute, which is supported by investor- and municipally owned 
utilities, public districts, Rural Electrification Administration 
cooperatives, and the government-owned Tennessee Valley 
Authority. Nearly one-half of EPRI’s budget is devoted to work in 
environmental safety and health matters. Research on coal gasifi- 
cation, underground transmission, and cooling towers are 
discussed. The Energy Systems, Environment, and Conservation 
Division at EPRI is concerned primarily with the environmental 
impact of the production and use of electricity, taking into account 
the interrelationships among all energy industries. The environ- 
mental assessment program is presently studying the effects of 
high-intensity electric fields (fields or areas surrounding high-volt- 
age electric power lines) on humans and ecosystems. EPRI is stu- 
dying trace elements in urban aerosols to determine the nature of 
the particles and their sources, along with the effluents from coal- 
fired and nuclear power plants. (MCW) 


19610 Measurement of electric utility cost performance. Smith, 
J.E. Jr. Public Util. Fortn.; 97: No. 10, 26-29(6 May 1976). 

A summary of the approach being used by the National As- 
sociation of Regulatory Utility Commissioners to measure utility 
cost performance is presented. The original '’Measurement of 
Electric Utility Efficiency,’’ released in September, 1975, proved 
to be a controversial document. The Commissioners then 
authorized the author, J. Edward Smith, Jr. to solicit comment 
from the regulatory commissioners, the consumer, and the industry 
to present a revised, proposed methodology. The revised study, 
"The Measurement of Electric Utility Cost Performance,’’ has 
been released and approved. This paper offers some comment on 
efficiency measurement and the revised methodology. The con- 
troversy basically involved measurement methods. It was asserted 
that using ratio data for the comparison of groups of companies in 
lieu of ecc tric methods was erroneous. It was also asserted 
that the original approach does not adequately consider differences 
in the operating environment. It is suggested that the data source 
not be limited to the FPC Form 1, although the Form | is an ex- 
cellent and comprehensive document. The appropriateness of both 
statistical studies and management consulting studies is indicated. 
(MCW) 


19611 Rate design ob; and realities. Galligan, R.A. 
(Minnesota Public Service Commission). Public Util. Fortn.; 97: 
No. 10, 30-32(6 May 1976). 

It is now recognized by various special-interest groups that 
within the broad parameter of a total revenue figure, utility rates 
can be used as a tool to achieve numerous objectives. The 1975 
Northern States Power Company electric rate case in Minnesota is 
cited as a case in point: three intervening parties offered comments 
on the traditional rate level issues and nine intervenors par- 
ticipated in the rate design phase of the hearings. What is really at 
stake are the differing group objectives that can be attained b 
rate design. The author identifies 15 of the not-always: patibl 
objectives and some of the implications. Among the objectives that 
can be achieved in the design of rates are: total revenues sufficient 
to cover total costs; and revenues from each class of customers 
sufficient to cover costs associated with serving each class. Others 
include rates which: reflect costs as costs that are actually in- 
curred; give stable, long-run information to consumers making 
long-lived consumption decisions; encourage conservation of ener- 
gy; encourage conservation of capital; yield capital for expansion; 
yield a return to investors for inflation; encourage the substitution 
of less scarce energy types for more scarce energy types; redis- 
tribute income among various segments of the population; reflect 
to consumers the true capital cost of providing utility service dur- 
ing peak periods; encourage a fuller utilization of fixed plant; at- 
tract industry; control the use of specific appliance; and will 
average over all customers of a utility, the effects of regional ener- 
gy shortages. (MCW) 


19612 Expense comparison study at REA. Lambert, L.D. 
Public Util. Fortn.; 97: No. 12, 45-47(3 Jun 1976). 

The Rural Electrification Administration is the primary 
lender to 938 electric distribution systems located in 46 states. The 
great majority are cooperatives (871) whose management is con- 
trolled by an elected board of directors. The financial reports 
required for a company in order to borrow from REA are 
described. REA‘s expense comparison study differs from similar 
studies based on data from investor-owned and municipal systems. 
The other studies group generation, transmission, and distribution, 
while the REA study focuses on distribution costs. The 870 
systems studied by the REA range in size from 2,000 consumers to 
over 50,000. The characteristics of their physical plant, mode of 
billing, metering techniques, and location are some of the factors. 
in the comparison. Multiple regression techniques were used to 
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construct, for each cooperative, a hypothetical cooperative of the 
same size, the same density, etc. Improved methods for comparing 
the expense data now find new variables such as terrain, connec- 
tion turnover, idle services, and others included. (MCW) 


ELECTRIC POWER GENERATION 


aa. ALSO TO CITATION(S) 19015, 19550, 19578, 19580, 


19613 (MTR—7032) Increasing 
electrical power generation. Proceedings of a workshop 
McLean, Virginia, August 21 and 22, 1975. Borko, B. (ed.). (Mitre 
Corp., McLean, Va. (USA)). Feb 1976. 526p. NTIS. 

The papers presented at a workshop on Increasing the Effi- 
ciency and Effectiveness of Electrical Power Generation are con- 
tained in this document. Also included are edited transcripts of 
discussions and comments at the workshop and a summary analysis 
of the meeting. Topics addressed include technical factors in 
reducing time and cost of construction, the benefits of economies 
of scale versus the benefits of mass production, thods of in- 
creasing availability and reliability of generating units, and ad- 
vantages and methods of load management. The workshop is part 
of a continuing series of meetings in areas related to energy facility 
siting being held by the MITRE Corporation in support of the Na- 
tional Science Foundation, Office of Energy R and D Policy. 
(auth) 


19614 (MTR—7033) Increasing efficiency and effectiveness in 
electrical power generation. A summary of presentations and discus- 
sions at a workshop held by the MITRE Corporation, McLean, Vir- 
ginia, August 21 and 22, 1975. Borko, B. (Mitre Corp., McLean, 
Va. (USA)). Oct 1975. 91p. NTIS. 

Summaries are provided of the papers and discussions from 
the workshop on increasing the efficiency and effectiveness of 
electric power production. These major subjects areas were 
covered: technical factors in reducing time and cost of construc- 
tion of power plants; economies of scale in unit size and associated 
unit reliability; the advantages and disadvantages of plant stan- 
dardization; incentives and procedures for improving power plant 
productivity; and future electrical systems including the roles and 
effects of load management. Workshop participants concluded that 
it is not necessarily true that larger unit sizes imply decreased re- 
liability. Short-term standardization with some flexibility was 
recommended in order to take advantage of economies of scale 
and learning curves in design. It was recommended that the poten- 
tial economic and institutional costs and benefits of separating 
plant and site licensing need to be investigated. The concentration 
of power within the Nuclear Regulatory Commission to set, in- 
terpret, and enforce policy was seen as a real danger. It was also 
suggested that the effectiveness of existing and alternative methods 
of ensuring quality should be examined. (BYB) 


19615 (PB—239822) Water use policies and power plant 
economics. Inoue, K.; Henley, E.J.; Otto, G.H.; Thompson, R.G. 
(Houston Univ., Tex. (USA)). 21 Jun 1974. 116p. NTIS $5.25. 
This report ascertains the effect of various environmental 
policies relating to water use and water quality on: (1) the cost of 
generating electric power and (2) the demand for cooling water. 
The environmental policies tested include: a water withdrawal tax 
of from 0 to 2 cents/1000 gal; a heat-discharge tax of from 0 to 20 
cents/million Btu; a temperature differential constraint between 
cooling water discharge temperature and reservoir temperatures of 
5 to 20°F; a heat-discharge constraint of from 0 to 0.28 x 10'° 
Btu/hr. The effect of these policies and combinations, thereof, on 
the price of power were computed for a 500,000 kW prototype 
plant operating at 2000 psia and 1,050°F with one of the following 
four cooling options: once-through cooling; closed-cycle wet-tower 
cooling; open-cycle wet-tower cooling; and dry-cooling-tower cool- 
ing. Each time a policy variable was changed, the power cycles 
and the cooling systems were reoptimized to find the cooling 
systems and operating conditions that produce the lowest cost 
power. (GRA) 


19616 Federal Power Commission, Bureau of Power Staff re- 
port on delays in scheduled operation of electric generating units, 
july 1--December 31, 1975. FPC News; 9: No. 19, 1-14(7 May 
1976). 

Delays in the scheduled operation of electric generating 
units in the second half of 1975 were attributed to delays of major 
equipment delivery, problems in initial operation, failures of equip- 
ment, and strikes by construction workers. Legal challenges and 
regulatory and licensing procedures are also becoming causes for 
delay. These delays often result in utilities having to either 
purchase capacity, reduce voltage, or disconnect some service. 
Only 8,344 of a scheduled 16,027 megawatts of new generating 
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capacity were in service at the end of the year. Completed were 7 
fossil steam, 2 nuclear, and 16 combustion turbine units. Un- 
finished were 10 fossil, 3 nuclear, and 6 combustion units. (DCK) 


19617 Fuels for future electric power. Yu, O.S. (Electric 
Power Research Inst., Palo Alto, CA). Public Util. Fortn.; 97: No. 
12, 28-35(3 Jun 1976). 

Economists and engineers at the Electric Power Research 
Institute have devised and used a programming model to explore 
some of the options by which the United States may realistically 
move away from its present heavy dependence on oil and gas to a 
more diversified energy economy. One aim of their model was to 
allow for price-induced interfuel substitution and price-induced 
energy conservation. To achieve the transition toward energy inde- 
pendence, the U.S. must adopt more stringent and effective ener- 
gy-conserving practices; stimulate increased production of 
domestic oil and gas; transfer a greater portion of the energy de- 
mand to the more abundant coal and nuclear supplies; and learn to 
exploit such underused resources as geothermal power and waste 
heat, and such inexhaustible energy sources as solar radiation and 
fusion. None of these options by itself can make a large enough 
contribution during the next two decades to avoid increasing U.S. 
dependence on imports. The nation, therefore, has the limited cho- 
ice of determining an appropriate combination of existing options. 
The author reports that the present value of benefits from both the 
fast-breeder reactor and coal-based synthetic fuels well exceeds 
their anticipated research and development costs. The direct cost 
to the United States economy from a nuclear moratorium is also 
calculated. (MCW) 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 19550 


19618 (PB—247454) Biological effects of high voltage electric 
fields: state-of-the-art review and program plan. Bridges, J.E. (IIT 
Research Inst., Chicago, Ill. (USA)). Nov 1975. 205p. 
(EPRI—381-1). NTIS $7.75. 

Although the great bulk of evidence suggests that there are 
no significant biological effects of electric fields as encountered 
under extra high voltage lines, further research is needed. Such 
research will be difficult and must be carefully done, because the 
need is to uncover any subtle effects, to prove a negative hypothe- 
sis, and to assure that transmission technology does indeed protect 
the public welfare. This report, on the considered recommenda- 
tions of a workshop comprised of qualified consultants, identifies 
and sets priorities for needed research in this area. The research 

identifies 23 specific projects which are presented in detail. 
(92 references) (from Summary) 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 19444, 19452, 19508, 19510, 
19525, 19544, 19827, 19828, 19830, 19831, 19853, 19855 


19619 (AD/A—017297) Cost benefit of thermal 
storage for peak cooling power leveling. Morgan, B.H. (United 
States Naval Academy, Annapolis, Md.). 19 Sep 1975. 20p. 
(USNA-EPRD— 13). NTIS $3.50. 

Calculations of a general sort indicate that the overall first 
cost of new buildings may be reduced by incorporating a coolness 
storage facility which permits a reduction in the size of the 
refrigerating equipment required for air conditioning and, con- 
sequently, a reduction in the size of the electrical generating plant 
which supplies the power for that equipment. If the power is 
purchased from an electric utility company, the realization of the 
cost-savings of such a load-leveling cooling system design depends 
upon the utility’s rate schedule. The cost benefit depends also on 
the size and location of the building, but appears sufficiently at- 
tractive to justify consideration in the design stages of new pro- 
jects. (from Summary and Conclusions) 


19620 (DOT-TSC-OST—75-33) Energy statistics. A supple- 
ment to the summary of national tion statistics. Gay, 
W.F. (Department of Transportation, Washington, D.C. (USA)). 
Aug 1975. 168p. GPO. 

This annual report is a compendium of selected time-series 
data describing the transportation, production, processing, and 
consumption of energy. The statistics have been assembled from a 
wide variety of sources, including the U.S. Department of the In- 
terior, the Interstate Commerce Commission, and the American 
Petroleum Institute. The report is divided into three main sections. 
The first, entitled ‘Energy Transport,’’ contains such items as the 
revenues and expenses of oil pipeline companies, number and 
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capacities of U.S. tank ships, and the total crude oil transported in 
the U.S. by method of transportation. The second section, entitled 
"Reserves, Production, and Refining,’’ reveals the growth over 
time of the U.S. oil and natural gas reserves, refinery capacity, and 
yields. Trends in the demand for fuel and power are displayed in 
the third section, entitled ‘Energy Consumption.’’ Throughout this 
part, the transportation sector is emphasized. Included are the 
gasoline and oil costs of automobiles of different sizes, the con- 
sumption of petroleum by type of product, the electrical energy 
consumed by the local transit industry, and other important 
statistics describing the supply and demand for energy. (auth) 


19621 (NSF-RA-N—74-229) Fuel conservation measures: the 
transportation sector. Project S/D-9, final report. Volume I. (Texas 
Transportation Inst., College Station (USA)). Sep 1974. 80p. Dep. 
NTIS $5.00. 

Prepared for Governor's Energy Advisory Council. 

The actual magnitude and duration of the present energy 
crisis is dependent on several non-transportation related considera- 
tions such as foreign policy and the lead time required to imple- 
ment new technology. The following approaches might be specifi- 
cally considered for reducing the consumption of transportation-re- 
lated energy: mandatory governmental controls could be imposed 
to force a reduction in energy consumption; an economic pricing 
system could be allowed to force an equality of energy supply-de- 
mand relations; and/or citizens could be encouraged to voluntarily 
reduce their energy consumption. Advantages and disadvantages of 
each approach are summarized. This report is divided into four 
major sections. Section I, The Effect of the Energy Shortage on 
Statewide Transportation Fuel Consumption, summarizes the 
findings of this report (4 references). Section II (12 references) 
discusses the relationship between transportation and energy. Sec- 
tion III (13 references) and IV (23 refereces) evaluates mandatory 
and voluntary fuel conservation measures, respectively. (MCW) 


19622 (PB—246555) Critical analysis of FEA office lighting 
study: HVAC energy relationships. Spielvogel, L.G. (Spielvogel 
(Lawrence G.), Inc., Wyncote, Pa. (USA)). Oct 1975. 37p. NTIS 
$4.00 


FEA study was announced in EAPA 2(3), abst No. 368. 

The purpose of this report is to present a critical analysis of 
the heating and cooling energy relationships and conclusions in the 
Ross and Baruzzini study for FEA ‘Energy Conservation Applied 
to Office Lighting’ dated April 15, 1975. This report should be ob- 
tained with the Ross and Baruzzini study (NTIS PB-244154/1WB; 
PC $8.75/MF $2.25) since frequent references are made to it in 
order to avoid duplication of material. Numerous errors and incon- 
sistencies are identified and the computer energy analyses are 
critiqued. (GRA) 


19623 (PB—247756) Vulnerability of crop production to ener- 
gy problems. Commoner, B.; Gertler, M.; Klepper, R.; Lockeretz, 
W. (Washington Univ., St. Louis, Mo. (USA). Center for the 
Biology of Natural Systems). Apr 1975. 40p. (NSF/RA/N—75- 
164). NTIS $4.00. 

The energy consumed in producing 14 field crops under a 
variety of conditions has been determined. The cost of this energy 
in both 1970 and 1974 has also been calculated. The energy con- 
sidered here includes both direct consumption (for field equip- 
ment, crop drying, irrigation pumping, and hauling) and indirect 
consumption through purchased inputs (fertilizers and pesticides). 
For each crop, the impact of energy price increases has been ex- 
pressed through two indices involving the increased amount paid 
for energy to produce one unit of crop. In the first index, this is 
compared to the increase in the total direct production cost; in the 
second index, it is compared to the increase in the price received 
per unit of crop in the same period (1970-1974). In most cases 
studied here, energy price increases have not been significantly 
greater than price increases for other purchased inputs, so that 
there is no strong incentive to substitute less energy-intensive 
methods. However, since energy price increases could continue, 
and energy supply problems could become aggravated, such sub- 
stitutions may become more important in the future. Several such 
substitution possibilities are discussed. (auth) 


19624 (PB—248055) Energy requirements in Minnesota iron 
ore and taconite mining, 1953—2000. Hirsch, H. (Minnesota Ener- 

Agency, St. Paul (USA)). Aug 1975. 38p. (MEA- 
MINE—7508). NTIS $4.00. 

This report is concerned primarily with forecasting energy 
requirements for taconite and iron mining in Minnesota until 2000, 
and additionally with the role of the industry in the economy of 
both the State and the three-county Iron Range region of 
northeastern Minnesota. Direct energy inputs in iron mining in 
1973 are related to three end-use categories: production, transpor- 
tation, and overhead activities. Over 85 percent of direct energy 
consumed was for production activities. Transportation and over- 
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head accounted for 6.74 and 7.91 percent of direct energy use, 
respectively. (GRA) 


19625 (PB—248056) Energy consumption in manufacturing 
and the Minnesota economy. Venegas, E.C.; Carter, J.E. 
(Minnesota Energy A 4 St. Paul (USA)). jun 1975. 37p. 
(MEA-MFG—7506). S $4.00. 

This report reviews the relative importance of manufactur- 
ing to the Minnesota economy. It compares energy requirements 
with dollar value-added and employment in manufacturing. Fuel 
cost and fuel intensities of various manufacturers are also derived 
in order to obtain an indication of the effect of fuel scarcities on 
manufacturing output and employment. Projections of fuel require- 
ments are made based on alternative growth rates of employment, 
labor productivity, and value-added. Rec« ions are made 
on energy conservation to insure that adequate supplies of energy 
are available for full employment through 1980. (GRA) 


19626 (PB—248057) Minnesota energy use trends 1957—73. 
(Minnesota Energy Agency, St. Paul (USA)). Feb 1975. 27p. 
(MEA-EUT—5773-7502). NTIS $4.00. 

This report contains graphs of: energy supply by fuel type; 
net energy use by sector; gross energy use by sector; petroleum use 
by sector; natural gas use by sector; coal use by sector; residential 
and commercial use of energy by fuel type; industrial use of energy 
by fuel type; electric generation use of fuels; Minnesota energy 
use—major fuels, 1970-74; and Btu conversion factors. (GRA) 


19627 Energy consumption for production of shipboard fresh- 
water. Adamson, W. L. (David W. Taylor Naval Ship Research 
and Development Center, Annapolis, MD); Rankin, B.H.; Hucken- 
poehler, W.B. Nav. Eng. J.; 88: No. 2, 117-130(Apr 1976). 

A study was conducted to determine the nature and quanti- 
tics of energy consumed to produce freshwater on board US. 
Navy ships and to ascertain how that energy consumption might be 
reduced. Values for energy usage were calculated from available 
ship heat balances and distilling plant technical manuals. The ef- 
fects of ship operation on distiller economy were accounted for by 
factoring in the ship’s operational profile, electrical conversion ef- 
ficiency, boiler efficiency, and auxiliary exhaust steam availability. 
Results of the analysis showed that freshwater production required 
approximately 2 percent of all energy consumed aboard ship which 
equates to a fuel oil cost of 22 million dollars per year for the 
Fleet. Factors contributing to the high energy consumption of 434 
Btu per pound of freshwater were: poor electrical energy conver- 
sion and boiler efficiencies, and distiller designs that emphasize 
weight, volume, and reliability more than fuel economy. Recom- 
mended methods for reducing total energy for freshwater produc- 
tion are: reuse of wastewater; reduction of water consumption; in- 
vestigation of more efficient desalination processes; improvement 
of electrical conversion and boiler efficiencies; and investigation of 
actual ship operations and ship's logs to determine more accurate- 
ly areas of potential water reducton. (auth) 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 18913, 19562, 19601 


19628 (CONF-760205—, pp 120-143) Other energy sources. 
Postma, H. (Oak Ridge National Lab., TN). Mar 1976. 

From WATTec symposium for public awareness on energy; 
ne, Tennessee, United States of America *USA® (27 Feb 
1976). 

In Energy awareness. 

Solar energy, geothermal energy, and fusion energy sources 
are discussed with answers provided for the following questions: 
how large is the resource; what is the state of the technology; what 
are the engineering problems; how economical is it now or can it 
ever be; what are institutional, legal, and political problems; what 
are the environmental effects; is it acceptable; and how long will it 
take to be economical and to make a reasonable impact. 
Recoverable domestic energy resources in the U.S. are reviewed, 
and the "‘historical’’ time span to change energy sources is cited. 
Topics discussed on solar energy include direct applications, solar 
electric generation, terrestrial and marine biomass production, and 
wave and tidal energy. The categories covered in the discussion on 
geothermal energy | include dry steam systems at the Geysers; hot 
water; sy hot dry rock systems; and heat that 
could be derived from normal thermal gradients and magma. The 
two approaches that are being taken to develop fusion ener- 
gy—magnetic confinement and laser fusion—are discussed briefly. 
A brief discussion is included on solid-waste conversion to fuel or 


to be directly burned. The basic problem in U.S. energy policy is 


ENERGY MANAGEMENT AND POLICY 2069 


how to get from 1976 to the 4 of solar, geothermal, or solid- 
waste utilization for energy. (MCW) 


19629 (COO—2698-1) Energy resource alternatives competi- 
tion. Progress report for the period February 1, 1975—December 
31, 1975. Matzke, D.J.; Osowski, D.M.; Radtke, "ML. (Score, Inc., 
Cambridge, Mass. (USA)). Jan 1976. Contract E(11-1)-2698. 
208p. Dep. NTIS $7.75. 

This progress report describes the objectives and results of 
the intercollegiate Energy Resource Alternatives competition. The 
one-year program concluded in August 1975, with a final testing 
program of forty student-built alternative energy projects at the 
Sandia Laboratories in Albuquerque, New Mexico. The goal of the 
competition was to design and build prototype hardware which 
could provide space heating and cooling, hot water, and electricity 
at a level appropriate to the needs of homes, farms, and light in- 
dustry. The hardware projects were powered by such nonconven- 
tional energy sources as solar energy, wind, biologically produced 
gas, coal, and ocean waves. The competition rules emphasized 
design innovation, economic feasibility, practicality, and marketa- 
bility. (auth) 


(AD-A—014534) Research and development project for 
technology (Sunshine plan). 1974. Translation of mono. 
, 1974, 410p. (FSTC-HT—23-0019-75). 786p. NTIS 


In view of the world-wide energy crisis and environmental 
problems, it is recommended that Japan, as a country with no 
noteworthy natural resources, should immediately establish a na- 
tional project in order to advance research and development pro- 
grams of new energy technologies. The present status of technolog- 
ical development, in Japan and in other countries is reviewed. 
Solar energy, geothermal energy, synthetic natural gases and 
hydrogen energy are chosen as important subject matters of future 
research and development. If the presented time schedule is fol- 
lowed, a fairly large portion of the total demand for energy will be 
supplied by these new energy sources by the year 2000. (GRA) 


19631 Advanced energy conversion. Somers,’ E.V. 
(Westinghouse Electric Corp., Pittsburgh); Berg, D.; Fickett, A.P. 
Annu. Rev. Energy; 1: 345-368( 1976). 

Advanced energy conversion techniques with potential for 
coal and nuclear fuel usage, for implementing high thermal effi- 
ciency, and for resource/environmental conformance are reviewed. 
These include open combined-cycle gas-turbine power plants, 
closed-cycle gas-turbine power plants, magnetohydrodynamic 
power plants, potassium-steam binary-cycle power plants, low-tem- 
perature closed-cycle power plants, and fuel cell power plants. 197 
references. (WHK) 


SOLAR 


REFER ALSO TO CITATION(S) 18891, 18922, 18923, 18931, 
18935, 18936 


19632 (CONF-750733—, pp 47-65) Solar energy research and 
utilization. Cherry, W.R. (Energy Research and Development Ad- 
ministration, Washington, DC). 1975. 

From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

The gas and oil shortages of the 1970's are forewarnings of 
more serious energy deficiencies to come near the turn of the cen- 
tury. Solar energy processes are on the verge of commercial readi- 
ness to help the nation utilize this enormous, renewable clean 
source for many of our future energy needs. This paper describes 
what role solar energy will play in the heating and cooling of 
buildings, the production of renewable gaseous, liquid and solid 
fuels, and the production of electric power over the next 45 years. 
Potential impacts on the various energy markets and estimated 
costs of such systems are discussed along with illustrations of some 
of the processes to accomplish the goals. The conclusions of the 
NSF/NASA Solar Energy Panel (1972) are given along with the 
estimated costs to accomplish the 15-year recommended program; 
also, the recent and near-future budget appropriations and recom- 
mendations are included. 24 references. (auth) 


19633 (CONF-750733—, pp 66-73) Economics of solar-elec- 
tric power. Pollard, W.G. (Inst. for Energy Analysis, Oak Ridge, 
TN). 1975. 

From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

This study defines the cost constraints on any system for 
electric power generation from solar energy. Then, cost targets 
that must be met by particular systems for solar-electricity power 
generation can be defined; the prospects for meeting such targets 


19630 

new energy 

VITA, n.p 

$17.25. 
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are evaluated. Solar insolation, characteristics of solar-electric 
systems, and general cost characteristics are discussed. The 
method of cost analysis is described and then a mathematical ex- 
pression for any system that converts solar energy into electricity is 
determined. A capital cost anal: is made for five systems: point 
focus, line focus, photosynthetic hydrogen, flat plate solar, and 
photovoltaic systems. (MCW) 


19634 (INIS-mf—3027) Alternate 
Guille, P.D. 1975. Sp. NTIS (US Sales Only). 

From Energy and its future in Southern Africa; Cape Town, 
South Africa (28 Apr 1975). 

The author highlights the interesting points made by the 

hes during the conference on Energy and its Future in 

Southern Africa. He also draws attention to potential alternate 
energy sources such as power from tides, ocean waves, ocean tem- 
perature differences and geothermal power. 


19635 (NP—20919) Preliminary estimate of the availability of 
solar energy in Iowa. Neff, J.S.; Davidson, J.K. (lowa Univ., lowa 
City (USA). Dept. of Physics and Astronomy). Nov 1975. Sip. 
TIC. 


sources. Stevens- 


Values for this estimate are based on measurements of the 
transmission of clear air made at the University of lowa Observato- 
ry, ten miles south of lowa City, and the fraction of available solar 
energy made with an instrument on the roof of the Physics 
Research Center in lowa City. Daily variations in the amount of 
solar energy are tabulated for the Ist and 15th of each month for 
fixed and tracking receivers for attenuation by clear air only and 
for attenuation by clear air augmented by clouds. (auth) 


19636 Can solar energy all our energy needs. Thomas, 
R.L. (Lewis Research Center, Cleveland). Energy (Stamford, 
Conn.); 1: No. 1, 20-23(Fal 1975). 

Solar energy is abundant; in space at the Earth’s distance 
from the Sun, the solar radiation available is approximately 130 
watts/ft?. Considering day-night and seasonal variation of solar flux 
and attenuation due to atmospheric conditions (clouds, dust, and 
smog), the average energy falling on the U.S. on a year-round 
basis is 17 watts/ft? or 1410 Btu/ft? per average day. The daily 
solar flux in the U.S. varies from 1000 to 2000 Btu/ft?, indicating 
that the solar energy falling on the continental U.S. is 300 times 
the total projected 1985 energy needs of the U.S. At an average 
efficiency conversion of 5 percent, it would take less than 7 per- 
cent of the U.S. land area to supply all the 1985 forecasted energy 
needs. The percentage of land area required versus efficiency of 
conversion of solar energy for both total U.S. energy consumption 
and energy required to produce clectrical power is shown. It can 
be seen that solar cells at a 10 percent efficiency could meet all 
the 1985 electrical power needs by covering less than | percent of 
the total U.S. land area. The U.S. uses energy to geuerate electrici- 
ty, heat and cool buildings, and provide fuel for transportation 
systems and industrial processes. Presently, approximately 22 per- 
cent of the total energy consumption is used for generating elec- 
tricity, 25 percent for providing thermal energy for buildings, 23 
percent for transportation, and 30 percent for industrial processes. 
Solar energy can provide all forms of energy needs. (from In- 
troduction) 

19637 Solar Energy Research Institute: oversight hearings. 
Hearing before the Subcommittee on Energy Research, 

ment, and Demonstration of the Committee on Science and 
Technology, U.S. House of Representatives, Ninety-Fourth Congress, 
First Session. Washington, DC; Committee on Science and 
Technology (1975). 409p. 

Testimony from ERDA management, the National Academy 
of Sciences, and the Mitre Corp. reviewed the status of the Solar 
Energy Research Institute (SERI). Issues covered were the role, 
mission, and organizational structure of the Institute, its relation- 
ship with industry, and an examination of the potential of former 
Atomic Energy Commission laboratories and National Aeronautics 
and Space Administration centers as sites for solar research pro- 
grams. Rep. Goldwater urged ERDA to maintain its independence 
and objectivity during the site selection process in spite of heavy 
political pressure from the states. Dr. Teem, of ERDA, testified 
that SERI should contribute to the National solar program by 
determining where and what research should be done, and then 
either proceed with the work or assure that it be undertaken el- 
sewhere. Results of SERI’s efforts should be put to practical use 
according to need and economic feasibility. (DCK) 


19638 Solar energy. Morse, F.H. (Univ. of Maryland, College 
Park); Simmons, M.K. Annu. Rev. Energy; 1: 131-158(1976). 

The approaches to solar energy conversion are reviewed, 
and the status and economic feasibility of the technologies in- 
volved are assessed. Topics considered at length include: heating 
and cooling of buildings; solar thermal conversion; photovoltaic 
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conversion; wind energy; bioconversion; and ocean thermal con- 
version. 101 references. (WDM) 


19639 Loan guarantees for solar energy demonstrations. Hear- 
ing before the Subcommittee on Energy Research, Development and 
Demonstration of the Committee on Science and Technology, U.S. 
House of Representatives, Ninety-Fourth Congress, First Session. 
Washington, DC; Committee on Science and Technology (1976). 
756p. 

Federal loan guarantees as incentives to commercialize new 
techno! in solar energy were the subject of a one day hearing. 
Sheldon Butt of Solar Energy Industries Association submitted 
written testimony recommending changes in the proposed legisla- 
tion and outlining a comprehensive solar program including the 
development of standards. He urged extension of the guarantees to 
cover producers of unique equipment, such as large-volume, effi- 
cient, low-cost lines of photovoltaic cells. Dr. Richard Greeley of 
the Mitre Corp. presented a timetable of estimated achievements 
to follow a successful demonstration program. He stressed that 
heating and cooling, for example, while already technically 
developed, have not been shown to be economically feasible. He 
felt that private money should wait until solar technology is com- 
mercially viable. Speakers for Arizona stressed the importance of 
solar energy to this energy-poor state. The National Rural Electric 
Cooperative Association objected to the prohibition on leverage 
leasing on the grounds that it would prevent electric utilities from 
participating in the program. Additional statements and material 
are appended for the record. (DCK) 


19640 Flower power: prospects for photosynthetic energy. 
Poole, A.D. (Inst. for Energy Analysis, Oak Ridge, TN); Williams, 
R.H. Bull. At. Sci.; 32: No. 5, 48-58(May 1976). 

The major challenge in harnessing solar energy is to over- 
come two troublesome features of sunlight. Given that it is both in- 
termittent and diffuse, sunlight is an elusive energy source. 
Because it is intermittent, a storage system is needed; and because 
it is diffuse a large collector is required. Together these com- 
ponents account for a large fraction of the high capital costs of 
most solar conversion devices. In nature the process by which 
green plants make use of sunlight (photosynthesis) is one in which 
these constraints are mitigated. With photosynthesis the collector 
cost is usually the cost of the needed land or water surface, and 
storage is conveniently provided in plant matter. This solar conver- 
sion process offers a renewable resource in especially convenient 
forms to replace diminishing supplies of oil and gas, since relative- 
ly simple technologies are required to convert organic matter to 
high-quality fuels like methane, methanol, and hydrogen. 
Moreover, photosynthesis can provide for the long-term attractive, 
low-polluting, renewable alternatives to coal as an industrial boiler 
fuel. Biogasification and industrial boiler fuel production and appli- 
cations are discussed in detail. The prospects of using biomass as 
an energy source for the U.S. is emphasized in this paper, but the 
greatest potential for utilizing biomass as fuel exists outside the 
U.S. The magnitude of the biomass resource potential of crop 
residues, manure, woody and non-woody crops, urban waste, and 
logging and pulp waste is determined. 34 annotated references. 
(MCW) 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 18952, 18971 


19641 (CONF-750733—, pp 74-88) Geothermal energy. 
Tester, J.W. ~ Alamos Scientific Lab., NM); Milora, S.L. 1975. 

From Ene sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

Six areas of geothermal resource utilization are covered: 
concept and potential of the resource; natural geothermal systems; 
artificially stimulated, dry hot-rock geothermal systems; energy 
utilization alternatives; power cycle thermodynamics; and power 
cycle economics. National laboratories, universities, private or- 
ganizations, and private industry are engaged in exploring geother- 
mal possibilities. Comparison data are tabulated of fossil fuel, 
nuclear, and geothermal generating cost estimates. Since the sum- 
mary presented here covers only the salient features of current 
research in geothermal energy, attention is called to the eleven 
references cited for further information. (MCW) 


19642 Geothermal energy. Kruger, P. (Stanford Univ., CA). 
Annu. Rev. Energy; 1: 159-182(1976). 

A general review is given of the major types of geothermal 
resources, exploration methods, resource extraction technology, 
utilization technology, and institutional aspects. The development 
and strategy of a national geothermal program administered by 
ERDA and the Department of Interior are briefly discussed. 58 
references. (LBS) 


OCTOBER 1976 


OTHER 
REFER ALSO TO CITATION(S) 18997, 19640 


19643 (CONF-750733—, pp 107-116) Review of central 
rodynamics at the University of Tennessee Space 
and its relation to the world effort in MHD. Dicks, J.B. 

(Univ. of Tennessee, Tullahoma). 1975. 

From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

The first generation of electrical plants powered by MHD 
generators performs at 50 to 55 percent thermal efficiencies, while 
later versions of these plants perform at efficiencies up to 75 per- 
cent. There are three types of MHD energy conversion: (1) the 
open-cycle system utilizes the fossil fuel as its heat source, the 
resulting combustion gas being the working fluid; (2) the closed- 
cycle generator usually refers to the closed-cycle plasma generator 
which requires an external heating source to heat a noble gas as 
the working fluid; and (3) there is the liquid-metal generator 
which is also closed-cycle, but utilizes a two-phase mixture. The 
open-cycle system is the most promising, the most advanced, and 
is emphasized in this paper; the Univ. of Tennessee Space Institute 
has focused its attention on directly coal-fired MHD generators 
and has succeeded in demonstrating successful operation. A review 
of MHD research in the USSR indicates that all three types of 
generators are being tested, but emphasis is also placed there on 
the open-cycle system. Its most important facility is the U-25 at 
the Institute of High Temperatures; this generator was expected to 
be delivering 20 MW by the end of 1975. The cost savings to the 
U. S. through the development of MHD power generation is 
discussed. It is concluded that from its development, the sulfur 
dioxide pollution in high-sulfur coals is reduced by 120 times, 
nitrogen oxides by many times, particulate matter by 10 times and 
finally, thermal pollution is reduced by more than 50 percent even 
without the use of cooling towers. The cost of this development is 
placed at $410 million in 10 years. (MCW) 


(N—75-32594) Preliminary results of the large experi- 
mental wind turbine phase of the National wind energy program. 
Thomas, R.L.; Sholes, J.E. (National Aeronautics and Space Ad- 
ministration, Cleveland, Ohio (USA). Lewis Research Center). Oct 
1975. 14p. (NASA-TM-X—71796). NTIS $3.25. 

Because of the recent National concern over the future 
availability of energy supplies, the Federal Government has in- 
itiated a program to investigate alternative energy sources. Among 
the alternatives under consideration is the utilization of wind ener- 
gy. A major phase of the wind energy program is the development 
of reliable wind turbines for supplying cost-competitive electrical 
energy. This paper discusses the preliminary results of two projects 
in this phase of the program. First an experimental 100 kW wind 
turbine design and its status are reviewed. Also discussed are the 
results of two parallel design studies for determining the configura- 
tions and power levels for wind turbines with minimum energy 
costs. These studies show wind energy costs of 7 to 1.5 cents/kWh 
for wind turbines produced in quantities of 100 to 1000 a year and 
located at sites having average winds of 12 to 18 mph. (auth) 


19645 (NP—20936) Decision-makers guide in solid waste 
management. (Environmental Protection Agency, Washington, 
D.C. (USA)). 1976. 188p. GPO $7.50. 

This guide (SW-500) 
Waste Management 

This second edition of the guide presents the key issues of 
solid waste management in a decision-making context. It attempts 
to anticipate all of the important decisions that locai government 
managers must make in the effort to develop and operate solid 
waste programs in a responsive, cost-effective manner. Each 
chapter presents an issue, describes the alternatives, gives the ad- 
vantages and disadvantages, and concludes with a summary state- 
ment that may include an EPA recommendation on the issue. Four 
basic categories of criteria by which decisions are made in the 
solid waste field are: costs, environmental factors, resource conser- 
vation, and institutional factors. Topics include: Institutional and 
Organizational Approaches, 5 chapters; Collection, 10 chapters; 
Transfer Stations and Hauling to Disposal Sites; Processing, 3 
chapters; Resource Recovery From Mixed Wastes, 2 chapters; 
Reducing Waste Generation; and Special Wastes, 5 chapters. 
Three appendixes are included: Residential Collection Manage- 
ment Tools; Collection Costs and Productivity; and Closing Open 
Dumps. (MCW) 


= (NSF-RA-N—74-255) Potential for solid waste use as 
source in Texas. Project N/T-10, final report. Halligan, 
TE. Huffman, W.J. (Texas Tech Univ., Lubbock (USA)). Nov 
1974. 136p. National Science Foundation, Washi , DC. 
For Governor's Energy Advisory Council of Texas. 
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The municipal and tural wastes of Texas represent 
two significant resources t could help alleviate the energy 
shortage. These resources can be utilized for the production of 
process ‘om (methane, steam, etc.) or converted to petrochemi- 
cal fe ks (ammonia, ethylene, etc.). The solid refuse 
produced by a family of four Texans (4 tons per year) has the 
potential of supplying 33 percent of the household's annual heat- 
ing requirements supplied by the natural gas system. The average 
composition, heat content, and amount of municipal, industrial, 
and agricultural wastes being generated in Texas are summarized. 
Energy conversion sites are discussed. Front-end processing of mu- 
nicipal solid waste, organic fraction or direct energy utilization, 
pyrolysis and partial oxidation, and biochemical processing are 
technologies assessed. The economics of each energy recovery 
technology is considered. The legal problems and legislative 
requirements are compared with similar efforts elsewhere. James 
E. Halligan presents a statement on solid waste use for energy 
generation and conservation in Appendix I. Calculations of energy 
potential from solid waste for Texas are made in Appendix Il. Ap- 
pendix III contains a discussion on the corrosion potential in utility 
boilers firing a mixture of fossil fuel and municipal solid waste and 
recommendations are given. The operation of the Nashville Ther- 
mal Transfer Corporation Central Heating and Cooling Service 
Project is reported in Appendix IV. The economics of resource 
recovery from municipal solid waste is discussed in Appendix V. 
60 references. (MCW) 


19647 Mineral resources and the environment. Supplementary 
report: resource recovery from municipal solid wastes. Washington, 
DC; National Academy of Sciences (1975). 429p. Printing and 
Publishing, National Academy of Sciences, 2101 Constitution 
Ave., NW, Washington, DC 20418 $9.25. 

Due to physical constraints as well as capital, manpower, 
and other constraints, conservation of materials, particularly 
through the recovery of resources and energy from municipal solid 
wastes, is urgently needed. This report examines both the technical 
and social issues that must be treated in order for resource 
recovery from wastes to be used nationwide. Federal, state, and 
local governments are urged to help in the shift from municipal 
waste disposal to resource recovery by providing necessary incen- 
tives, by making information available to the public, and by sup- 
porting R and D efforts. An overall systems approach is needed for 
resource recovery, which would include these technical elements: 
product design, a waste collection system, a resource recovery 
facility, and market sectors for recovered energy and materials. 
The most severe problems in setting up resource recovery systems 
seem to be institutional ones. It is recommended that policies, 
regulations, standards, and taxes for these systems be as simple and 
broad as possible. Methods to promote markets for recovered 
materials and energy are discussed, including a government or 
private purchasing and stockpiling program. (BYB) 


19648 Waste materials. Golueke, C.G.; McGauhey, P.H. 
(Univ. of California, Richmond). Annu. Rev. Energy; 1: 257- 
277(1976). 

A bibliographic review is presented of the recovery of ener- 
gy from waste materials. The amount of solid wastes and the frac- 
tion available for energy conversion are evaluated. The three basic 
types of energy conversion systems available for solid wastes are 
on processes, biological or fermentation processes, and solar 

processes. The present technology for each process is out- 
lined 68 references. (JSR) 


19649 Potential impact of energy farming for conserving the 
fossil-fuel energy of food Bailie, R.C.; 
Doner, D.M.; Henry, J.D. (West Virginia Univ., Morgantown). 
Energy Commun.; 2: No. 1, 65-85( 1976). 

The potential of supplying the energy requirements for food 
production by utilizing waste biomass was investigated. It was 
found that the energy available was more than sufficient even after 
conversion of waste biomass to more versatile fuel forms. The con- 
cept of utilizing waste biomass has the potential for conserving fos- 
sil fuels. Only the energy balance aspects of utilizing waste biomass 
have been considered. The economic effect of substituting the 
waste biomass still remains to be evaluated. (27 references) (auth) 
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REFER ALSO TO CITATION(S) 21347 
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19650 (CONF-750601—PS5) Sixth international conference on 
magnetohydrodynamic electric! power generation, Washington, DC, 
9—13 June 1975. Volume V. Late papers. Klepeis, J.E. (ed.). 
(Energy Research and Development Administration, a 
D.C. TUSA). Office of Fossil Energy). 1975. 172p. (In several lan- 
guages). Dep. NTIS $7.50. 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, District of Columbia, 
USA (9 Jun 1975). 

Separate abstracts were prepared for the 16 papers 
presented. (WHK) 


19651 (CONF-750601—P5, pp 11-19) Cooperation between 
the United States and the Soviet Union in the field of MHD power 
generation: objectives and projects. Jackson, W.D. (Office of Fossil 
Energy, Washington, DC); Louis, J.F.; Montgomery, D.B.; 
Sheindlin, A.E.; Shelkov, E.M.; Ovcharenko, V.A.; Schneider, S.J. 
1975. 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, District of Columbia, 
USA (9 Jun 1975). 

In Sixth international conference on mag 
electrical power generation. Volume V. Late papers. 

The US-USSR cooperative program in MHD was officially 
established in 1973 by the joint Soviet-American Commission on 
Scientific and Technical Cooperation and is now being carried out 
within the framework of the Soviet-American cooperation in ener- 
gy- The overall objective of the joint MHD program is the design, 
construction, and operation of one or more industrial scale MHD 
power plants. The report, in successive sections provides a brief 
discussion of the commercial advantages of MHD, its current 
status, and the status and contributions of the US-USSR coopera- 
tive program in MHD technology development. 


MHD power generation. Selected of com- 
bustion MHD Buende, R.; Muntenbruch, H.; Raeder, 
J.; Volk, R.; Zankl, G. Berlin; Springer-Verlag (1975). 266p. 
$45.10. 

A comprehensive treatment of research and development on 
MHD generators is presented. Topics dealt with include theory, 
design of MHD generator systems, technical problems, experimen- 
tal investigation, and application of fuel—oxygen fired MHD 
generators. (WHK) 


yoroeynhamic 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 19631, 19643, 20398 


19653 (AD-A—012587) Abstracts - 1975 AFOSR combined 
contractors meeting on air-breathing combustion dynamics and 
MHD power generation and lasers held at Wright Patterson Air 
Force Base, Aero-Propulsion Laboratory, Ohio on July 7—10, 
1975. (Georgia Inst. of Tech., Atlanta (USA). School of 
Aerospace Engineering). 1975. 126p. NTIS $5.75. 

The report consists of a collection of abstracts of the nu- 
merous research progress reports given by AFOSR contractors and 
of invited papers from other genernmental agencies and contrac- 
tors. These papers presented over a three-day period composed the 
1975 annual contractors meeting on air-breathing combustion 
dynamics and MHD power generation and lasers. The principal in- 
vestigators and their organizational association are also identified. 
(GRA) 


19654 (CONF-750601—P5, pp 21-42) Considerations in the 
development of open cycle MHD systems for commercial service. 
Jackson, W.D.; Shanklin, R.V.; Raring, L.M. 1975. 

From 6. international conference on magnetohydrodynamic 
electrical power gereration; Washington, District of Columbia, 
USA (9 Jun 1975). 

In Sixth international conference on mag 
electrical power generation. Volume V. Late papers. 

The development of MHD for use in commercial service is 
generally taken to involve a staged program with the goal of a 
commercial demonstration plant during the late 1980's. This paper 
is concerned with the procedure of achieving the stated goal of a 
demonstration plant building from the existing technical base, and 
with the issues which have to be faced in a logically constructed, 
goal-oriented development program. This paper first reviews the 
system and plant analyses completed to date and develops a base- 
line reference design for a full scale MHD plant. This design is for 
an MHD-steam binary cycle utilizing a directly fired air preheater 
and direct coal firing. The key parameters of this type of MHD 
plant are established. Alternate system concepts are also con- 
sidered to examine the optimum systems available and the 
prospect for their commercial application. Quantitative results are 
used to establish the technical issues which must be addressed in a 
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development program. Considerations of physical constraints and 
cycle efficiency lead to performance requirements for individual 
components, and these are compared with current engineering in- 
formation. Economic factors affecting the commercial application 
of open cycle MHD power plants are considered in terms of pro- 
jected capital, fuel, and maintenance costs for full scale plants. En- 
vironmental aspects are given special attention in these estimates. 
Finally, performance capabilities of the selected reference design 
and technical and cost information are used to establish a 
preferred development approach to the commercial demonstration 
of open cycle MHD power generation within the given timetable. 
This approach is expanded into an overall development program in 
which the key program elements, major tasks, milestones, and 
decision points are highlighted. 


19655 (CONF-750601—P5, pp 43-58) Joint US—USSR ex- 
periment on the U-25 MHD installation. Sheindlin, A.E. (Inst. for 
High Temperatures, Moscow); Pishchikov, S.1.; Jackson, W.D.; 
Louis, J.F. 1975. 

From 6. international conference on mag) ydrodynai 
electrical power generation; Washington, District of Columbia, 
USA (9 Jun 1975). 

In Sixth international conference on 
electrical power generation. Volume V. Late papers. 

The US and the USSR have extensive programs on the prac- 
tical application of MHD electrical power generation. In the USSR 
the U-02 experimental MHD facilitt was completed in 1964, and 
operated during 1964-68 to obtain basic data required to construct 
the first open-cycle MHD-pilot plant, the U-25 facility. This facility 
was completed and started up in 1971. The U-25 facility is used 
for fundamental studies of physical phenomena occurring in large- 
scale power generation using plasmas produced by combustion of 
natural gas with enriched, preheated air in magnetic fields. The 
facility is used also to test design improvements and crucial MHD 
plant components. The work on the U-25 now provides the 
groundwork and experience for further advances in the Soviet 
MHD-program, in particular, the construction in the near future of 
a commercial MHD power plant. This MHD-steam turbine unit 
will be designed to be fueled with gas and/or distillate oii so as to 
make its development independent from the problems of solid fuel 
utilization. The fuel resources of the USSR Central European re- 
gions necessitates gas and liquid fuel usage for heat and power 
plants in those regions. These fuels are able to provide the needed 
centralized power with a minimum of air pollution. Taking this 
into account, and to optimize the utilization of low-grade waste 
heat from the high temperature MHD-facilities, a heat-and-power 
turbine is planned for use in this MHD unit. One of the more im- 
portant tasks in both the US and USSR MHD programs is the ex- 
perimental evaluation of the basic physical requirements (and cor- 
responding design solutions) for the main nonstandard equipment 
of MHD-plants on a scale approximately close to real commercial 
conditions. 


19656 (CONF-750601—P5, pp 87-100) Selection of optimal 
systems and parameters of liquid metal MHD installations. Orlov, 
P.P.; Popyrin, L.S.; Presnov, V.A.; Starostenko, N.N.; Starostenko, 
V.1. (Siberian Energy Inst., Irkutsk). 1975. (In Russian). 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, District of Columbia, 
USA (9 Jun 1975). 

In Sixth international conference on magnetohydrodynamic 
electrical power generation. Volume V. Late papers. 

For the search of prospective schemes of liquid-metal MHD 
installations the method of mathematical modelling is used. The 
comparative analysis of the factors having the greatest effect on 
the efficiency of new and elaborated schemes is performed and 
methods for their subsequent improvement are defined. Investiga- 
tions were carried out on the generalized mathematical model of 
MHD installations of condensing and separating types with con- 
tinuous improvement of original schemes with regard to uncertain- 
ty of initial information. It is shown that the maximum efficiency 
of one-stage condensing MHD installations does not exceed 4 to 5 
percent. The potassium installations have the best characteristics, 
but in the cesium and rubidium installations there is no velocity 
limitation. Introduction of two-stage acceleration allows one to 
raise the overall efficiency by a factor of 1.5. The tendency to 
raise efficiency under existing velocity limitations caused the study 
of the variants of schemes dividing the general heat drop into two 
parallel drops. As a result, at relatively low efficiencies of such 
modes as the two-phase nozzle MHD generator diffuser, that were 
confirmed by experiments, the overall efficiency of such an instal- 
lation is found to be about 20 percent. 


19657 (CONF-750601—P5, pp 101-115) Commercial liquid- 
metal MHD conversion systems coupled to LMFBR and coal-fired 
fluidized bed combustors. Amend, W.E.; Brunsvold, A.; Pierson, 
E.S. (Argonne National Lab., IL). 1975. 
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From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, District of Columbia, 
USA (9 Jun 1975). 

In Sixth international conference on magnetohydrodynamic 
electrical power generation. Volume V. Late papers. 

The constraints imposed on two-phase liquid-metal MHD 
(LMMHD) when employed in commercial power plants with prac- 
tical heat sources have not previously been studied. The coupling 
of a LMMHD power system with an LMFBR and a coal-fired 
fluidized bed combustor are considered. Two MHD systems are 
considered. The first is a dual cycle where heat is added to both 
the liquid metal and the gas, and the gas may expand through a 
gas turbine after the MHD generator. The second system, a binary 
cycle, differs in that a significant portion of the sensible heat in the 
gas entering the compression loop is converted to useful power in 
a steam bottoming cycle. The effect of liquid-metal vapor carry- 
over into the gas loop is included. The couplings of the LMMHD 
system with the heat sources and with the steam plants were stu- 
died in depth. The results of the study of each interface are 
presented parametrically for each heat source and energy conver- 
sion system. Operating points have been selected and the complete 
schematic of each system considered is presented along with all 
thermodynamic state points and fluid flow rates. All system 
parameters and component efficiencies were selected to be con- 
sistent with near term technology and good engineering design 
principles. These criteria yielded a system performance of 37 per- 
cent for an LMFBR operating with a maximum reactor coolant 
temperature of 1200°F when the pure LMMHD energy converter 
was used. A LMMHD/steam binary cycle is shown to be capable 
of achieving a thermal efficiency of 44.8 percent when used with 
the same heat source. Results with the coal fluidized bed com- 
bustor as a heat source show even higher performance levels 
(about 50 percent efficiency) since the maximum cycle tempera- 
ture is increased. 


19658 (CONF-750601—PS, pp 117-137) Comparative study 
of alternative MHD generators with a liquid metal and an emulsion. 
Kant, M.; Hansen, J.P. (Laboratoire de Genie Electrique, Paris). 
1975. (In French). 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, District of Columbia, 
USA (9 Jun 1975). 

In Sixth internation conference on magnetohydrodynamic 
electrical power generation. Volume V. Late papers. 

A theoretical study based on statistical equations allows to 
establish the power relations of the MHD generator using an emul- 
sion (liquid metal-gas) as a working fluid. To derive the random 
terms, a double simulation is made which evaluates the resistivity 
and the distribution of gas ratio. Finally the calculations made for 
the particular test facility are compared with the measurements 
carried out for the range of gas fractions smaller than 30 percent. 


19659 (CONF-750601—P5, pp 139-153) Experimental study 
of two-phase MHD generators with steady current. Robert, J.; 
Charon, A. (Univ., Paris). 1975. (In French). 

From 6. international conference on magnetohydrodynamic 
electrical: power generation; Washington, District of Columbia, 
USA (9 Jun 1975). 

In Sixth internation conference on magnetohydrodynamic 
electrical power generation. Volume V. Late papers. 

A liquid metal MHD generator the originality of which con- 
sists of the motion process of the liquid metal is described. Alter- 
natively two identical cylinders, connected by a classic MHD chan- 
nel, receive the thermodynamic fluid which expands and gets in 
motion the liquid metal throughout the channel. The cycle period 
is about one second. A complete description of the system and a 
theoretical and experimental study are described. Runs are carried 
out in order to check the main assumptions about the MHD chan- 
nel. The experimental apparatus works with the eutectic (In, Sn, 
Cd) (liquid at 90°C; electric resistivity: 51.10-* Qm) which does 
not require special care during the manipulations. The magnetic 
field is obtained by means of a classic magnet. Several runs have 
allowed us to verify assumptions of calculation. The output power 
of this generator has reached 137 W (128 mV — 1070 A). The 
study is carried out in order to build « MHD generator able to 
supply a homopolar engine the nominal power of which is 30 kW 
(3 V, 10* A). 


19660 (CONF-750601—P5, pp 155-168) Problems of building 
optimum conductivity MHD generators for thermo nuclear power 
= Breev, V.V.; Velikhov, E.P.; Volkov, Yu.M.; Golubev, V.S.; 

anchenko, V.P.; Chernukha, V.V.; Yakushev, A.A. (Kurchatov 


Inst. for Atomic Energy, Moscow). 1975. (In Russian). 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, District of Columbia, 
USA (9 Jun 1975). 

In Sixth internation conference on 2g 
electrical power generation. Volume V. Late papers. 
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Some possibilities of conductive-type linear MHD-genera- 
tors with equilibrium plasma, used for the energy conversion of 
pulse fusion reactors are discussed. These reactors may give high 
value of working fluid parameters (po approximately 1 kbar, T, ap- 
proximately 1/2 eV). Supersonic flow MHDG with different oon 
ing fluids (H,O + K, Ar + K, He + K, Li), with a pulse or a sta- 
tionary plasma source are numerically investigated. It is shown that 
a high value of a thermonuclear power plant cycle efficiency is 
possible, 70/80 percent of the plasma source being stationary, 
MHDG being of conductive-type with continuous electrodes and 
the low-potential heat after MHD channel being used in a steam- 
turbine cycle power plant. Some physical and technical problems 
(MHD flow stability, wall heat flux insulator, electrode problem 
etc.) are analysed; the principal possibility of the solving of these 
problems is shown. 


19661 (CONF-750601—PS5, pp 169-179) Economic implica- 
tions of the CANHO H,—O, MHD energy storage system used as 
an intermediate-load and peaking generator in conjunction with 
base-load, coal-burning MHD power plants. Townsend, S.J. (SJT 
Consultants, Ltd., Thornhill, Ont.). 1975. 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, District of Columbia, 
USA (9 Jun 1975). 

In Sixth internation conference on rd 
electrical power generation. Volume V. Late papers. 

A comparative systems analysis is presented of the CANHO 
MHD Energy Storage System in intermediate-load and peaking 
use. The CANHO MHD system is comprised of three main ele- 
ments — a water-electrolysis plant for seasonal electricity con- 
sumption within the grid, high-pressure underground storage of 
hydrogen and oxygen and lastly, a combined H,/O, MHD disk 
generator topping unit on an advanced steam turbine bottoming 
unit for seasonal conversion of hydrogen back to electricity. The 
economics are favourable, resulting in a 25 percent reduction in 
the annual average unit energy cost and up to a 25 percent reduc- 
tion in capital investment in the generating plant. In addition, the 
H,/O, disk generator is an ideal MHD unit for retrofitting to exist- 
ing fossil-fired intermediate-load plants. An electric utility thus is 
able to recover fully the existing capital investment in under-util- 
ized fossil-fired plants. At the same time, the retrofitting of the 
CANHO MHD Storage System triples the electric output of the 
previously fossil-fired plant, while reducing thermal pollution 
below its previous value and eliminating air pollution by the 
elimination of stack gases. Such plants are ideal for siting near ci- 
ties. 


19662 (CONF-750601—P5, pp 211-228) Utilization of pulse 
tye MHD generators for geophysical research and earthquake 
forecasting. Velikhov, E.P.; Volkov, Yu.M.; D’yakonov, B.P.; 
Zotov, A.V.; Barsukov, O.M. (Kurchatov Inst. of Atomic Energy, 
Moscow). 1975. (In Russian). 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, District of Columbia, 
USA (9 Jun 1975). 

In Sixth internation conference on magnetohydrodynamic 
electrical power generation. Volume V. Late papers. 

Earth solid core and upper mantle deep electromagnetic 
probing allows to obtain the conductivity and temperature data for 
the conditions of deep layers. These data provide many informa- 
tions about mineral sources and tectonic processes mechanisms. 
Two approaches are possible: (a) improvement of the methods of 
the collection and of the transformation of experimental data with 
a considerable noise background; (b) probe signal power growth. 
Due to high values of the earth core specific electrical resistance, 
the electromagnetic diffusion times through the surface layers are 
of the orders of 1 to 10 sec. This circumstance allows the utiliza- 
tion of pulsed energy sources such as an autonomous MHD 
generator. An experimental MHD-installation ‘’Pamir-I'' has been 
fabricated and investigated in the earthquake forecasting station 
system. This installation allowed the high fidelity probing up to the 
depth of 15 to 20 km in very complicated mountain conditions of 
the Pamir. 


19663 (FE—2215-1) Critical contributions in MHD power 
generation. Quarterly technical progress report, 1 June—31 August 
1975. Louis, J.F. (Massachusetts Inst. of Tech., Cambridge (USA). 
Energy Lab.). Sep 1975. Contract E(49-18)-2215. 209p. Dep. 
NTIS $7.75. 

During the quarter 1 June through 31 August 1975, the 
work performed under Contract No. E(49-18)-2215 concentrated 
on aspects of the technical tasks as follows: (1) electrode module 
materials evaluation (a. electrodes, slags, degradation mechanisms, 
and properties of insulators and heat storage materials, b. inter- 
electrode insulators); (II) superconductivity magnet fabrication 
development; (III) electrode module development; (IV) coal com- 
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bustion studies (a. devolatilization of coal, b. distribution of 
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mineral matter in pulverized coal); (V) critical phenomena in 
MHD generators (a. inter-electrode breakdown studies, b. Fourier- 
transformed formulations of the non-uniformity problem); (VI) 
studies in a disk component modeling. The 


present report sum 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 19675 


MATERIALS, COMPONENTS, AND AUXILIARIES 


19664 (AD-A—010726) Superconducting 

netohydrod magnet comprehensive testing. Final report, ra 
Apr 1973—9 May 1975. Thome, R.J. (Magnetic Corp. of Amer- 
ica, Waltham, Mass.). May 1975. Camnealn F33615-72-C-2069. 
211p. NTIS $7.25. 

See also report dated Sep 1973, AD—768626. 

Two series of tests at liquid helium temperature have been 
performed by Magnetic Corporation of America on a lightweight 
superconducting MHD magnet. The magnet was constructed by 
Ferranti-Packard, Ltd., as part of a joint program sponsored by the 
U.S. Air Force and Canadian Defense Research Board. Prepara- 
tions for the tests are described as well as test results involving 
strain gauges, voltage distributions during quench and detection of 
flux changes with secondary windings. During the tests the ‘Magnet 
attained 1.55 T at a current level of 685 A. Rec for 
modifications to structural components are given. (GRA) 


19665 (AD-A—013094) U.S. and USSR MHD electrode 

t. Rudins, G. (Rand Corp., Santa Monica, 
Calif. (USA)). Dec 1974. Contract DAHC15-73-C-0181. 78p. 
(R—1656-ARPA). NTIS $4.75. 

See also report dated Jan 1974, AD-A—004614. 

The USSR has had a large MHD materials-development 
program for a number of years. Many materials have been studied, 
but with only limited success. The large MHD materials test bed 
facilities used in the Soviet program are unique, and provide the 
USSR with an excellent capability for testing and evaluating 
promising candidate materials in a realistic commercial MHD en- 
vironment. Although neither country’s MHD materials research 
program has yet progressed to a sufficiently advanced stage to as- 
sess very precisely the relative state of the art, the U.S. and USSR 
appear to be at about the same level. (GRA) 


19666 (AD-A—014067/3ST) Research on electrochemical 
energy conversion systems. Interim progress report No. 6, Apr—Oct 
1974. Adams, A.A.; Foley, R.T. (American Univ., Washi " 
D.C.). Mar 1975. Contract DAAK02-72-C-0084. 29p. NTIS $3.75. 

See also report dated Jul 1974, AD—786685. 

The research has involved work on two tasks: a search for 
electrolytes alternative to phosphoric acid for direct and indirect 
hydrocarbon-air fuel cells, and a study of the corrosion charac- 
teristics of electrolytes for intermedi ature hydrocarbon- 
air fuel cells. The effort during this reporting period has been con- 
centrated on the further investigation of the electrochemical 
behavior of trifluoromethanesulfonic acid monohydrate as a fuel 
cell electrolyte. The studies dealt with the use of methanol as a 
fuel, both from electrooxidation at a platinum electrode and from 
its tendency to interfere with the air electrode. Methanol dissolved 
in CF,;SO,H.H,O was electrooxidized over a temperature range of 
23 C to 135 C with the highest rate in the neighborhood of 80 C. 
At temperatures above 100 C vaporization losses are excessive. 
Methanol interferes with the air electrode. The electrochemical ac- 
tivities of hydrogen, propane, and air were investigated at a 
platinum electrode in CF;SO;H.H,O at 23 C. (GRA) 


19667 (CONF-750601—P5, pp 181-194) Problems of increas- 
ing the of operation of metallic cooled 


electrodes of MHD 

. Zhimerin, D.G.; Grikov, V.M.; Motulevich, V.P.; 

Chaikovskii, K.V.; Chekalin, Z.K. (Moscow Aviation Inst.). 1975. 
(In Russian). 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, District of Columbia, 
USA (9 Jun 1975). 

In Sixth internation conference on 
electrical power generation. Volume V. Late papers. 

Experimental results in studying properties of the metallic 
cooled electrodes placed in the low temperature plasma flow are 
reported. Investigations were carried out in the vacuum ar 
plasma flow and in combustion products with an ionized seed. 
died were the properties of cathodic spots, thermal fluxes and the 
erosion rate of the electrodes depending on current, electrode tem- 
perature and the presence of oxides on the electrode surface in the 
argon plasma flow. The distributed discharge process was observed 
when the erosion rate was lower by an order of gy than for 
the case of non-stationary cathodic spots. The properties of 
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copper, aluminium, tungsten and other metallic electrodes were 
studied. It is shown that the erosion rate of copper electrodes 
under the conditions of non-stationary cathodic spots on the ox- 
idized electrode surface accords well with average sizes of erosion 
holes, time of ’'life’’ of cathodic spots, fraction of the full current 
and the value of the total current in the cathodic spot. Studied 
were the problems of heat and mass transfer on the surface of the 
metallic cooled electrodes in the combustion products plasma 
seeded potassium. The purpose was to improve considerably emis- 
sion and erosion characteristics of the electrodes due to the forma- 
tion of the controlling protective layer of potassium compounds 
and free carbon. The possibility of achieving a thick superficial 
layer at the temperature of 1400°K was experimentally verified, 
which provides a reliable electric arcing, chemical and mechanical 
protection of the electrode with the simultaneous decrease in the 
potential drop near the electrode. The discharge which is as good 
as the diffusion one by its nature was also studied on the metallic 
— electrodes in experiments with the combustion products 
plasma. 


(CONF-750601—P5, pp 195-209) Corrosion resistance 
of MHD materials to seed/slag mixtures. Rossing, B.R.; 
Dilmore, J.A.; Way, S.; Young, W.E. (Westinghouse Research 
Labs., Pittsburgh). 1975. 
From 6. international conference on 
electrical power generation; Washington, District of Columbia, 
USA (9 Jun 1975). 

In Sixth internation conference on hydrodynamic 
electrical power generation. Volume V. Late papers. 

A test apparatus was constructed which simulates the corro- 
sive MHD duct environment. A number of materials have been 
tested for several hours in this apparatus under conditions simulat- 
ing 10 percent ash carryover into the generator at temperatures 
varying from 1350 to 1900°C. Materials that have been tested in- 
clude magnesium oxide, stabilized zirconium oxide, aluminium 
oxide, and silicon carbide. These tests indicate that under these 
conditions the slag and ash constituents condense on the walls, not 
as a continuous slag layer, but as isolated liquid droplets. These 
droplets react with duct materials, most particularly with impurity 
phases at grain boundaries. These tests also indicate that the 
porosity “ai impurity levels are very influential in determining 
materials resistance to corrosion and erosion by slag and seed con- 
stituents under these conditions. 


(CONF-750601—P5, pp 229-258) Factors influencing 
the self excitation of pulse type MHD generators. Velikhov, E.P.; 
Volkov, Yu.M.; Zotov, A.V.; Matveenko, O.G.; Yakushev, A.A. 
(Kurchatov Inst. of Atomic Energy, Moscow). 1975. (In Russian). 
From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, District of Columbia, 
USA (9 Jun 1975). 

In Sixth internation conference on magi hydrody 
electrical power generation. Volume V. Late papers. 

The self-excitation of an MHD generator is possible when 
the generated electrical current passes through the magnetic 
system of that generator. Such a generator can be employed as an 
energy source in geophysical research. An approximate theory of 
the phenomena in a self-exciting MHD generator is developed, al- 
lowing the principal effects of the excitation regime to be clas- 
sified; an experimental investigation of such regimes has been ful- 
filled. Most important effects are the near electrode electric losses 
and current losses during the initial phase of the self-excitation 
process; the concluding phase of this process is connected with 
strong MHD interaction phenomena such as boundary layer 
separation, leading to a dramatic reconstruction of the MHD-flow 
and to general changing of the integral characteristics of the 
MGD.- installation. The experiments have been fulfilled with the 
"'Pamir-I"’ installation, with working fluid mass flow of 30 kG/sec. 
The working fluid consisted of a solid fuel combustion gas with 
some alcaly seed. Electrical energy amplification coefficients of 
about 30 have been achieved, excitation regime duration was no 
more than | to 1.5 sec. 


19670 Magnetic and mechanical design of a large cryogenic 6 
tesla dipole magnet. Marston, P.G.; Hay, R.D.; Nolan, J.J.; Lang- 
ton, W.G. (Magnetic Engineering Associated, Inc., Cambridge, 
MA). pp 599-605 of In Fifth international conference on magnet 
technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; Comitato 
Nazionale per I’'Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The design of a Im gap, 7m long, 6 tesla MHD demonstra- 
tion magnet is reviewed. Optimization of the proportions and 
placement of coil and iron was undertaken to achieve the required 
field intensity with a fixed amount of power. A pulsed cryogenic 
coil precooled with liquid nitrogen was considered to be the most 
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economical solution. Very high fields can be produced in this way 
for time periods to many seconds. The magnet is designed to be 
operated in either a cryogenic pulse mode or, at a lower field in- 
tensity, in a water cooled mode with the same power supply. The 
five-fold difference in — resistivity for the two modes is ac- 
commodated +y electrical reconnection of the coil halves. A sig- 
nificant problem associated with any very high field magnet is the 
necessity of supporting the large Lorentz force on the conductors. 
In this magnet an outward pressure of 330 atm is developed. The 
coil configuration, current density and support structure designed 
for this magnet are entirely satisfactory for an equivalent supercon- 
ducting magnet. The basic changes required would be the addition 
of an NbTi filamentary composite to the copper conductor provid- 
ing additional thermal insulation for low heat leak at 5K operation 
and supplying a cold helium circulating system. The experience 
gained in operation of the cryogenic magnet will contribute to a 
better understanding of the design and structural requirements of 
very large superconducting magnets and could even provide design 
data for the same. 


DUCT ENGINEERING AND FLUID DYNAMICS 


19671 (AD-A—012688 Nonequilibrium phenomena in flowing 
and at high magnetic fields. Interim report, 15 Feb 


1974—14 Feb 1975. Eustis, R.H.; Kruger, C.H.; Mitchner, M.; 

Hanson, R.K. (Stanford Univ., Calif. (USA). Dept. of Mechanical 

— Apr 1975. Contract F44620-73-C-0045. 58p. NTIS 


This report summarizes work accomplished during the 
period February 15, 1974 to February 14, 1975, and describes at 
greater length results obtained in two areas. The first area is con- 
cerned with the effects of random inhomogeneities on the per- 
formance of MHD generators. A nonlinear theory is presented 
which accounts for the lowering of the effective electrical conduc- 
tivity and Hall parameter by fluctuations of arbitrary magnitude in 
the local electrical conductivity. The second area is concerned 
with achieving uniform discharges in laser gases flowing at super- 
sonic speeds. Experimental results are presented which describe 
the performance of a simple double-discharge arrangement for 
achieving stable CW excitation in N2 and N2/CO mixtures. (GRA) 


19672 (AD-A—015393) Electrode loss mechanisms in MHD 

Interim report. Biblarz, O.; Dolson, R.C. (Naval Post- 
gtaduate School, Monterey, Calif. (USA)). May 1975. 34p. 
(NPS—57Zi75052). NTIS $3.75. 

The principal voltage loss mechanisms in the MHD genera- 
tor can be divided into two classes, ohmic and sheath losses. 
Ohmic drops are those that occur because of the finite conductivi- 
ty of a real plasma; thermal boundary layers, degree of ionization 
and Joule heating are factors affecting the ohmic resistivity of the 
plasma. Sheath drops occur as a result of Debye shielding near the 
electrode surfaces and can be handled separately from the bounda- 
ty layer. These phenomena were studied with emphasis on the 
sheath. It was concluded that these effects can be assigned to the 
boundary layers, and a simplified technique for determining boun- 
dary layer losses was developed. A two-dimensional model for the 
electrode region has evolved incorporating the sheath and am- 
bipolar regions. Current, electric field, and energy equations are 
— studied as they apply to the model. Results are presented. 
( ) 


=— (CONF-750601—P5, pp 59-72) New approaches in 

development. Dilmore, J.; Lempert, J.; Turner, 
A. Young, W.E. (Westinghouse Research Labs., Pitt- 
subrgh). 

international conference on magnetohy 
electrical power generation; Washington, District of Colombia, 
USA (9 Jun i975 

In Sixth international conference on magnetohydrody 
electrical power generation. Volume V. Late papers. 

The Westinghouse research program on the construction 
and operation of a long life generating duct is described. A sketch 
of the general layout is shown. Air is supplied by a 350 HP rotary 
positive displacement compressor, capable of supplying 1.4 kg/sec 
air at 3.8 atm. The combustion product gases result from the burn- 
ing of fuel and preheated air. No oxygen enrichment is used 
(except possibly for a very small amount in the vicinity of the fuel 
injector). The air heater is directly fired. It is a radiant type and 
receives hot gases directly from the exhaust of the MHD genera- 
tor. Since compressed air and fuel may be supplied for any desired 
time, no limits are imposed on operating times by virtue of limited 
supply of reactants. The fuel used (benzene/toluene/CS,/char mix- 
ture) is of such composition as to simulate the products of com- 
bustion of coal. The char dust is added to provide for an ap- 

te amount of ash constituents. Provision is made for seeding 
Eventually, it is intended that a ver- 
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tical cyclone coal combustor ( ) would the 
are given. (WHK) 


19674 (CONF-750601—P5, pp 73-85) Some results of the 
study of MHD generators with nonequilibrium conductivity. Golu- 
bev, V.S.; Gurashvili, V.A. (Kurchatov Inst. of Atomic Energy, 
Moscow). 1975. (In Russian). 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, District of Columbia, 
USA (9 Jun 1975). 

In Sixth international conference on mag ydrodynamic 
electrical power generation. Volume V. Late papers. 

Last decade's results of the physical investigations of MHD 
generators with non-equilibrium conductivity and non-equilibrium 
plasma’s physical property are surveyed. These results allow the 
reliable estimations of such MHD generators. The remaining physi- 
cal problems to be solved are discussed. 


19675 (CONF-750601—P5, pp 259-284) Influence of the elec- 
trode processes on the characteristics of pulse type MHD genera- 
tors. Volkov, Yu.M.; Dogadev, R.V.; Malyuta, D.D.; Rozanova, 
V.L; Yakushev, A.A.; Tikhonov, B.A. (Kurchatov Inst. of Atomic 
Energy, Moscow). 1975. (In Russian). 

From 6. international conference on 
electrical power generation; Washington, District of Columbia, 
USA (9 Jun 1975). 

In Sixth internation conference on hydrody 
electrical power generation. Volume V. Late papers. 

Electrical and gasdynamical processes in the vicinity of elec- 
trode surfaces of MHD channels influence substantially the integral 
electrical characteristics of any scale MHD generator. Electrode 
voltage losses are determined largely by omic resistance of the 
cold boundary layers and films of slag due to chemical fuel com- 
bustion. Boundary layer separation leads to supersonic flow distor- 
tion, to non-controllable changing of the internal resistance, 
generated electromotive force and load parameter. An investiga- 
tion of these factors has been fulfilled with the ‘’Pamir-O’’ MHD 
installation. The plasma source had a mass flow rate of | kg/sec of 
double-base fuel combustion products. A considerable diminishing 
of electrode voltage losses was achieved by boundary layer heating 
and suction. An approximate theory of electrode voltage losses is 
presented. Boundary layer suction allowed to some extent to 
prevent the layer separation and to achieve a supersonic flow 
MHD decceleration up to M approximately 1. Pressure drops with 
and without suction have been determined. Some physical models 
of the flows with boundary layer separation are presented, 
adequately explaining the experimental data. 


EHD GENERATORS 


19676 (AD-A—012580) of a high 
pressure, high voltage <lectro-gas dynamic generator. Final report, 
1 Aug—31 Oct 1968. Marks, A.M.; Kent, A.P.; Schischkow, K.; 
Tsue, R.; Elbert, D. (Marks Polarized Corp., Whitestone, N. Y. 
(USA)). 21 Aug 1969. Contract N00019-68-C-0408. 65p. NTIS 
$4.25. 

The Mixture Condensation Process is compared with the 

ion Condensation Process and experimental data shows the 
former process produced 2.75 times the power density of the latter 
process at the same gas density. Experimental results were ob- 
tained and equations are derived for point emitters relating current 
and voltage with the number of point emitters, and the minimum 
emitter point density with gas velocity and conversion length. The 
minimum point density is independent of gas density and power 
density. In a new design, conversion efficiency is improved with 
(1) an emitter of increased point density interspersed with steam 
orifices resulting in a smaller exciter voltage and a better mixture 
of the ions with the steam for production of the charged aerosol 
and (2) a collector with an increased point density, resulting in a 
smaller voltage drop to discharge the charged aerosol. (GRA) 


19677 (AD-A—014726) Computer studies of electrofluid 
dynamic Final report, 3 Oct 1971—2 Oct 1974. Minar- 
di, J.E.; Bauer, P.T. (Dayton Univ., Ohio (USA). Research Inst.). 
Jun 1975. Contract F33615-72-C-1220. 98p. NTIS $4.75. 
Computer studies of the electric fields and fluid fields in an 
electrofluid dynamic generator of complex electrode designs are 
presented. Results of studies are presented for both basic configu- 
rations and configurations which simulate real experimental 
designs. A comparison of experimentally determined I-V curves is 
made with an I-V curve determined from the computer results. 
The computed results predicted higher values of current than were 
achieved in the experimental configuration. The computer studies 
indicated that the current cut off by breakdown on the inlet nozzle 
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was quite sensitive and that this may account for the difference 
between the experimental and calculated I-V curves. The results 
obtained from the basic studies indicate design considerations that 
could improve the power output of electrofluid dynamic genera- 
tors. Some results are also presented for the fluid rields in the 
generator, and a discussion of various fluid flow models is 
presented. The results presented for turbulent mixing studies in- 
dicate the need for a large secondary stream and a value ap- 
proaching unity for the ratio of the secondary velocity to that of 
the primary. (GRA) 


THERMOELECTRIC GENERATORS 
REFER ALSO TO CITATION(S) 18819, 18825, 18892, 20156 


DESIGN AND DEVELOPMENT 


REFER ALSO TO CITATION(S) 18820, 18821, 18822, 18823, 
18824, 18828, 18829 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 18814 


19678 (MMM— 2473-0398) Thermoelectric materials evalua- 
tion program. Quarterly Technical Task Report No. 43. Hampl, 
E.F. Jr. (Minn2sota Mining and Mfg. Co., St. Paul (USA). Electri- 
cal Products Group). Nov 1974. Contract E(11-1)-2331. 86p. 
Dep. NTIS $5.00. 

Reported are: N-type material development (gadolinium 
selenide compositions), TPM-217 P-type material characterization, 
and couple development. 29 tables, 20 fig. (DLC) 


THERMIONIC CONVERTERS 


19679 (NTIS/PS—75/372) Thermionics. A bibliography with 
abstracts. Search period covered: 1970—Apr 1975. Grooms, D.W. 
(National Technical Information Service, Springfield, Va. (USA)). 
Apr 1975. 244p. NTIS $25.00. 

Research on thermionic power generation, power plant 
design, converter design, and basic research on thermionic materi- 
als are cited in the bibliography. Spacecraft applications are in- 
cluded. (Contains 190 abstracts). 


19680 (JPRS—66621) Soviet papers presented at 1—3 Sep- 
tember 1975 Eindhoven meeting of thermionic conversion spe- 
cialists. 20 Jan 1976. Translation of Soviet papers. (CONF- 
7509110—). 95p. NTIS. 

From Soviet papers presented at a meeting of thermionic 
conversion specialists; Eindhoven, Netherlands (1 Sep 1975). 

Separate abstracts were prepared for the seven papers in- 
cluded. (WHK) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 19023 


19681 (JPRS—66621, pp 23-47) Auxiliary discharge space 
charge neutralization efficiency and comparison of two thermionic 
devices for current regulation. Baranikov, A.A.; Kaybyshev, V.Z.; 
Karetnikov, D.V.; Kuzin, G.A.; Orlova, E.N.; Trutnev, A.L.; 
Yurchenko, A.A. 20 Jan 1976. Translation of Soviet paper. 

From Soviet papers presented at a meeting of thermionic 
conversion specialists; Eindhoven, Netherlands (1 Sep 1975). 

In Soviet papers presented at 1—3 September 1975 Eind- 
hoven meeting of thermionic conversion specialists. 

Use of an auxiliary discharge allows one to produce a 
plasma in the interelectrode gap with minimum electric energy 
losses. This is of interest both for low-temperature TEC 
[thermionic converters] as well as low-voltage current regulation 
devices with virtually zero voltage drop in the open state. The pos- 
sibility of using the auxiliary discharge in inert gases to regulate 
current is determined. Also studied, by the frequency charac- 
teristics of an instrument of this type, are the discharge buildup 
time and the primary current yield at the steady level, plasma 
decay life, and the interaction between the total plasma of the pri- 
mary and auxiliary electronic currents. (WHK) 


19682 (JPRS—66621, pp 48-61) Thermoemission energy con- 
verter with impulse ionization. Zherebtsov, V.A. (Power Physics 
Inst., Obninsk, USSR). 20 Jan 1976. Translation of Soviet paper. 
From Soviet papers presented at a meeting of thermionic 
conversion specialists; Eindhoven, Netherlands (1 Sep 1975). 
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In Soviet papers presented at 1—3 September 1975 Eind- 
hoven meeting of thermionic conversion specialists. 

Currently developed thermoemission energy converters 
(TEC) operating in the arc mode have low output voltage. This is 
due to the high voltage drop (greater than or equal to 0.4 V) in 
the interelectrode space needed to maintain the high electron tem- 
perature ensuring the rate of ionization of the filler-gas sufficient 
to compensate for ion losses. One way of cutting voltage losses in 
the interelectrode space is impulse ionization of the gas forming 
the plasma. In the impulse ionization regime, plasma is produced 
by applying between the cathode and the anode of the diode, an 
impulse of high voltage larger or of the order of the gas ionization 
potential. After the impulse has ceased and until the plasma breaks 
down, the diode can function as a generator of electrical energy. 
Since this does not require maintaining ionization, the temperature 
of the electrons and the voltage drop in the interelectrode space 
can be lowered compared to the arc regime. It has been shown ex- 
perimentally that under certain conditions impulse ionization shifts 
the volt-ampere characteristic of the converter into the region of 
higher output voltages, and an increase in the mean output power 
is much higher than the mean power invested in the ionization im- 
pulses. This study looks at several problems of the operation of 
TEC with impulse ionization. Emphasis is given to the working 
portion of the cycle—plasma breakdown, and also discusses the 
question of how effective ionizing impulses of different polarity 
are. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 19074 


19683 (JPRS—66621, pp 1-11) Structure and electronic pro- 
perties of chalcogen ive metal films on surfaces of refrac- 
tory metals. Volkov, N.V.; Gorodetskii, D.A.; Gus’kov, Yu.K. 
(Kiev State Univ.). 20 Jan 1976. Translation of Soviet paper. 

From Soviet papers presented at a meeting of thermionic 
conversion specialists; Eindhoven, Netherlands (1 Sep 1975). 

In Soviet papers presented at 1—3 September 1975 Eind- 
hoven meeting of thermionic conversion specialists. 

Binary systems consisting of an electropositive metal (for 
example, Cs, Ba, Li and so on) adsorbed on a substrate coated 
with an electronegative gas (oxygen, halogens and others) are used 
in emission electronics. Recently, interest in these double layers 
has risen due to the possibility of reducing the rate of desorption 
of the active electropositive metal, by coating the substrate with an 
electronegative metal or by adsorption from the appropriate at- 
mosphere, or else by dissociation of diatomic molecules containing 
components of the binary system. At the present time, properties 
of binary films and the processes occurring therein have not been 
closely studied; in most cases only the work function of these films 
was determined. It is known that when electronegative gases react 
with the surface of a substrate metal, alteration in the arrangement 
of the atoms in the substrate is possible due to reconstructive ad- 
sorption; deposition of the electropositive metal in turn can alter 
the surface structure. The trend of all these processes can be ob- 
served by using techniques of diffraction of slow electrons. The 
systems W(110)-O-Li, Re(0001)-O-Ba were studied by the DME 
[expansion unknown] method. The first of these systems was 
determined both by the possible practical use as well as the rela- 
tively low heat of desorption of lithium from tungsten, which sug- 
gested the expectation of desorbing this metal from the surface of 
the system W(110)-O without disintegrating the latter. The faces 
W(110) and Re(0001) were of interest because they were not sub- 
ject to faceting, therefore simpler results could be expected. 


19684 (JPRS-—66621, pp 62-71) Effect of collector material on 
characteristics of thermoemission converter. Korobova, I.L.; 
Kucherov, R.Ya.; Moyzhes, B.Ya.; Tsakadze, L.M.; Tskhakaya, 
V.K. 20 Jan 1976. Translation of Soviet paper. 

From Soviet papers presented at a meeting of thermionic 
conversion specialists; Eindhoven, Netherlands (1 Sep 1975). 

In Soviet papers presented at 1—3 September 1975 Eind- 
hoven meeting of thermionic conversion specialists. 

Recently, much attention has been given to optimizing col- 
lectors. Several unexpected facts came to light. It was found that a 
shift in the volt-ampere characteristic (VAC) with respect to volt- 
age is not always equal to a change in the work function of the 
collector measured by independent means under the same condi- 
tions. Moreover, change in the collector material does not always 
reduce simply to a shift in the VAC with respect to voltage; many 
times there is also a change in the shape of the characteristic curve 
and the shift with respect to voltage at small currents is much 
greater than at high currents. This paper compares VAC with dif- 
ferent collectors—monocrystals, polycrystals and alloys. The 
hypothesis is advanced that the change in the shape of the VAC is 
associated with the inhomogeneity (spottiness) of the collector in 
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terms of work function. This hypothesis was tested with a mathe- 
matical model describing processes in the plasma diode. Although 
we do not have quantitative characteristics of spottiness, qualita- 
tive changes in VAC when spottiness is introduced into the calcu- 
lations correlate well with experiments. 


19685 (JPRS—66621, pp 72-77) Increase in specific power of 
TEC in regime with surface ionization by use of developed cathode. 
Babinin, V.1.; Mustafaev, A.S.; Sitnov, V.I.; Ender, A.Ya. 
(Engineering Physics Inst., Leningrad). 20 Jan 1976. Translation of 
Soviet paper. 

From Soviet papers presented at a meeting of thermionic 
conversion specialists; Eindhoven, Netherlands (1 Sep 1975). 

In Soviet papers presented at 1—3 September 1975 Eind- 
hoven meeting of thermionic conversion specialists. 

Currently much attention is being given to second- and 
third-generation thermoemission converters. The main problems 
faced include reducing the work function of the anode and its tem- 
perature, and reducing losses in the interelectrode gap, that is, in- 
creasing the efficiency. This far the problems can be viewed inde- 
pendently. In particular, to increase the specific capacities and the 
efficiencies of TEC and investigate the appropriate physical ef- 
fects, it is convenient to use TEC with binary Cs—Ba filler, 
although the work function of the anode in this type of converter 
is high. Results are presented. 


FUEL CELLS 
REFER ALSO TO CITATION(S) 20253 


19686 Third international symposium on fuel cells, Brussels, 
Belgium, 16—20 June 1969. Brussels; Presses Academiques Eu- 
ropeennes (1969). 354p. (In several languages). (CONF- 
690671—). 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

Separate abstracts were prepared for the 54 papers 
presented. (WHK) 


19687 Introduction: types of fuel cells. Sandstede, G. (Battelle 
Institut eV, Frankfurt am Main). pp xiii-xxv of In From elec- 
trocatalysis to fuel cells. Sandstede, G. (ed.). Seattle; University of 
Washington Press (1972). 

A short systematic survey is presented and the different 
types of fuel cells are distinguished by tempe.ature and the follow- 
ing fuels: biological fuel, carbon, hydrocarbons, methanol, formic 
acid, formaldehyde, hydrazine, hydrogen, ammonia, and metals. 
The survey also includes the different types of converters. A clas- 
sification of the fuel cells by catalysts is not expedient as these 
have not yet been systematized according to theoretical criteria. In 
addition to various types of fuel cells, the biological oxidation in 
the respiratory chain is discussed, because it may yield information 
on fuel cell catalysis. 


19688 Fuel cells for practical energy conversion systems. Reid, 
W.T. (Battelle Memorial Inst., Columbus, OH). pp 369-377 of In 
From electrocatalysis to fuel cells. Sandstede, G. (ed.). Seattle; 
University of Washington Press (1972). 

Future demands for energy will be so great that every effort 
must be made to convert the energy in fuels into electricity with 
the greatest possible efficiency. Fuel cells are unique, offering the 
only energy-conversion system not Carnot-cycle limited, so that 
conversion efficiency can be maximized and thermal pollution can 
be minimized. However, costs are out of line by about three orders 
of magnitude. Nevertheless, further attempts to develop lower-cost 
fuel cell systems for the generation of electricity in congested areas 
are well justified. Air pollution from automotive vehicles likewise 
will provide a strong incentive to devise a practical fuel-cell system 
for automobiles. The potential market here is very large, but until 
an inexpensive and reliable electrode system is developed, and per- 
haps a fuel as yet unknown, that market cannot be realized. 
Further work on fuel cells will be worthwhile indeed if it leads 
even partially to these two tremendous applications. 


19689 From electrocatalysis to fuel cells. Sandstede, G. (ed.). 
Seattle; University of Washington Press (1972). 439p. $12.50. 

Separate abstracts were prepared for the 32 papers 
presented. (WHK) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 19631 


19690 State of development of hydrazine fuel cells, their 
problems, and potential technical applications. Gutjahr, M.A. 
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(Institut Battelle, Geneva). pp 143-156 of In From electrocatalysis 
to fuel cells. Sandstede, G. (ed.). Seattle; University of Washington 
Press (1972). 

Hydrazine is one of the most interesting fuels used in fuel 
cells, because of its high energy density with respect to volume and 
weight, and its remarkable electrochemical activity under the con- 
ditions of anodic oxidation. Thus, there is no need to use noble 
metals as anode catalyst. Alkaline electrolyte, and in particular 
KOH, is to be preferred both in order to obtain good energy effi- 
ciency and to avoid corrosion problems. Hydrazine oxidation is al- 
ways accompanied by gas evolution which occurs even at the rest 
potential, thus indicating a fuel consumption by chemical decom- 
position or by a mixed potential mechanism. Another influence 
decreasing the coulombic efficiency is the direct fuel oxidation at 
the cathode by a chemical short-circuit. To avoid these losses, spe- 
cial cell design and fuel concentration control are required. As oxi- 
dants, air, hydrogen peroxide and pure oxygen are used, examples 
of hydrazine batteries employing these depolarizers are considered. 
At present, the most promising system seems to be the couple 
NH, /air. Power units of this type have been built from a few watts 
up to several kilowatts with good efficiency and reliable operation. 
Despite the favorable properties of these constructions, it is doubt- 
ful that fuel cells using hydrazine could gain acceptance in the 
most important civil market of the future: the electroaction, 
because of the high price of the fuel. 


19691 2 kW _ hydrogen fuel cell with basic electrolyte. 
Jacquelin, J.; Pompon, J.P. (Centre de Recherches de la Compag- 
nie Generale D’Electricite, Essonne, France). pp 47-51 of In Third 
international symposium on _ fuel cells. Brussels; Presses 
Academiques Europeennes (1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The battery consists of 4 6-V blocks connected in series; 
each block consists of 10 modules connected in series; and each 
module consists of 6 elementary cells connected in parallel. The 
design of the electrodes, the modules, and the blocks are described 
briefly, and the characteristics of the standard 6-V blocks are tabu- 
lated. The auxiliary components are also described with more 
detail given to the principle and operation of the water eliminator. 
(JSR) 


19692 Hydrogen/oxygzn fuel cells based on the eloflux princi- 
ple. Holthusen, H.; Wendtland, R.; Winsel, A. pp 154-157 of In 
Third international symposium on fuel cells. Brussels; Presses 
Academiques Europeennes (1969). (In German) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The eloflux principle represents a generally usable solution 
for the construction of an electrochemical cell with porous elec- 
trodes. The problems of suitable diaphrams, electrolyte current, 
and heat release for an eloflux cell was discussed using the H,/O, 
fuel cell as an example. The data obtained in the operation of a 
research cell are reported. 


19693 Design and performance characteristics of a matrix-type 
phosphoric acid hydrogen-air cell. Adlhart, O. (Engelhard Indus- 
tries, Newark, NJ). pp 227-229 of In Third international symposi- 
um on fuel cells. Brussels; Presses Academiques Europeennes 
(1969). 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-69067!—. 

An air breathing matrix type phosphoric acid fuel cell 
operable on dilute hydrogen streams has been developed. A 
bipolar cell construction with cathodic air cooling is employed. 
The cell uses platinum activated electrodes and operates at about 
125°C. 


19694 New Class of electric cells and the phenomenon of com- 
pensated diffusion. Marinesco, M. (Institut d’Energetique de 
l'Academie, Bucharest). pp 240-242 of In Third international sym- 
posium on fuel cells. Brussels; Presses Academiques Europeennes 
(1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

Two graphite electrodes, one with a polished surface and 
the other with a porous surface, plunged in distilled water, con- 
stitute a fuel cell whose emf is approximately 0.2 V. Under load 
the cell is polarized very rapidly, the voltage drops almost to zero, 
and then returns to the initial value after a certain rest period. This 
is interpreted as a concentration cell with oxygen dissolved in the 
water and the regeneration is caused by a compensated diffusion 
phenomenon and by the effect of adsorption at the anode and ab- 
sorption at the cathode. 


19695 500-watt hydrogen—air cell. Breelle, Y.; Grehier, A. 
(Institut Francais du Petrole, Rueil-Malmaison). pp 280-285 of In 
Third international symposium on fuel cells. Brussels; Presses 
Academiques Europeennes (1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-69067 1—. 

Research on the development of a 500 W hydrogen-air cell 
is reported. After an examination of the criteria leading to the 
definition of the design and operating conditions, the study of the 
thermal problems and the problems on the elimination of water 
which made it possible to optimize the operating conditions is 
discussed. The performance during an endurance test of 450 hrs 
pn by one of 150 hrs under different utilization conditions is 
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Development of a prototype 3-kW KOH fuel cell. Clauss, 
S.E.R.A.I., Brussels); de Brandt, C.; Blanchart, A.; Lombart, J. 
91-295 of In Third international symposium on fuel cells. 

pp 23- Presses Academiques Europeennes (1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

After a brief description of a 3-kW prototype hydrogen-ox- 
ygen fuel cell with 30 percent KOH electrolyte, some of its par- 
ticular characteristics are discussed. The passage of the hydrogen 
and the oxygen in the electrolyte can be reduced by a hydrophillic 
layer applied on the electrolyte side of the porous electrode. A 
cathodic draining of the electrolyte, attributed to an electro-osmo- 
sis phenomenon, can be negated by the selection of a carbon with 
adequate surface. 


19697 Fuel cell battery with powder electrodes. Adzic, R.R.; 
Drazic, D.M.; Despic, A.R.; Rakin, P.M. (Inst. of Chemistry, 
Technology and Metallurgy, Belgrade). pp 296-299 of In Third in- 
ternational symposium on fuel cells. Brussels; Presses Academiques 
Europeennes (1969). 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

A hydrogen-oxygen fuel cell based on carbon powder elec- 
trodes with lateral feeding of gases is constructed and its per- 
formance investigated. Also, the method of activation of carbon 
powder is given. The results obtained with a single cell were ap- 
plied for construction of a 200 W fuel cell battery. Preliminary 
results obtained with the battery are described. 


19698 Outlook for alkaline fuel cell batteries. Kordesch, K.V. 
(Union Carbide Corp., Parma, OH). pp 157-164 of In From elec- 
trocatalysis to fuel cells. Sandstede, G. (ed.). Seattle; University of 
Washington Press (1972). 

Of all the types of fuel cells, alkaline cells have received the 
greatest attention in past research and development work because 
of their advantageous power output and relatively low cost. How- 
ever, serious doubts have been voiced as to whether they may ever 
become practical batteries because they cannot operate directly on 
hydrocarbon fuels; even for air operation, a CO, scrubber is 
needed. The discovery of catalysts containing little or no noble 
metals and operating in nonalkaline electrolytes now provides real 
competition for some alkaline systems, but as with any compara- 
tive judgment, the type of cell, kind of fuel, and cost ratios must 
be properly appraised. A picture of the present state of the art, ef- 
forts, and trends may be obtained by studying published military 
contracts and industrial work during the years 1969 to 1970. It is 
shown that CO, removal from the air is easy; the resulting im- 
provements warrant the expense, and once more make the alkaline 
system a preferred choice. This is particularly true when one con- 
siders a simple means for shutting down and starting up the fuel 
cell systems so that very long life expectancies are possible, even 
on intermittent-duty cycles. Applications ranging from portable 
batteries to vehicle power systems are discussed. 


19699 Electrochemistry program at USAECOM. Gilman, S. 
(Army Electronics Command, Fort Monmouth, NJ). pp 169-180 
of In From electrocatalysis to fuel cells. Sandstede, G. (ed.). Seat- 
tle; University of Washington Press (1972). 

USAECOM is active in research, development and ad- 
vanced development of a wide spectrum of battery devices. A few 
examples of the activities are discussed. High energy batteries 
utilizing organic solvents, organic cathode depolarizers and fused 
salts are in the research and development stage. Air-depolarized 
batteries with hydrazine, methanol, zinc anodes are reaching the 
stage of final development. Magnesium dry cells have been suc- 
cessful for some time but are undergoing further refinement. 


19700 Air-cooled matrix-type phosphoric acid cell. Adlhart, 
0.5. (Engelhard Minerals and Chemicals Corp., Newark, NJ). pp 
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181-187 of In From electrocatalysis to fuel cells. Sandstede, G. 
(ed.). Seattle; University of Washington Press (1972). 

Systems considerations have stimulated a _ substantial 
research and development effort on fuel cells with phosphoric acid 
electrolyte. Although materials problems are severe in this medi- 
um-temperature cell and precious metal activation is a necessity, 
the advantages in respect to systems simplicity and operational re- 
liability are remarkable. To date the development of the phosphor- 
ic acid cell—a matrix-type construction is commonly used— is well 
advanced and multi-KW units have been fabricated and evaluated. 
The air-cooled version of the matrix-type cell is described. This 
mode of cooling is of interest for devices with medium or lower 
power ratings. Questions are discussed relating to the mass and 
energy balance in this cell type, as are features of cell construction 
aimed at maintaining temperature uniformity. 


19701 Problems of high temperature ZrO,—solid 

fuel cells. Tannenberger, H. (Institut Battelle, Geneva). pp 235-246 
of In From electrocatalysis to fuel cells. Sandstede, G. (ed.). Seat- 
tle; University of Washington Press (1972). 

An attempt is made to give a succinct description of the 
problems which arise in the development of the high-temperature 
solid-electrolyte fuel cell. References to the literature are given for 
those requiring more detailed information about the present state 
of development. The solid-electrolyte fuel cell has inherent quali- 
ties which makes it a promising energy-conversion device. In spite 
of this, relatively little effort has been put into developing it. The 
only well-established fact is that cubic stabilized zirconia has all 
the properties required of a solid electrolyte. Electrode develop- 
ment is only in its infancy. Because of the working temperature of 
800°C to 1000°C, matezials for all components of the cell pose a 
problem. For further development it would be highly desirable to 
know more about the mechanism of the cathodic and anodic reac- 
tions. The optimalization of the characteristics of the whole system 
needs a thorough engineering approach. 


19702 Fuel-cell power system for central-station power genera- 
tion using coal as a fuel. Sverdrup, E.F.; Warde, C.J.; Glasser, A.D. 
(Westinghouse Electric Corp., Pittsburgh). pp 255-277 of In From 
electrocatalysis to fuel cells. Sandstede, G. (ed.). Seattle; Universi- 
ty of Washington Press (1972). 

The Westinghouse Electric Corporation, in a joint program 
with the Office of Coal Research of the United States Department 
of the Interior, has investigated the technical and economic feasi- 
bility of a central station fuel-cell power system capable of 
generating electricity from coal at an overall thermal efficiency of 
sixty percent. The thin-film-fuel-cell battery—a solid state device 
using a zirconium oxide electrolyte—is the heart of this generating 
system. Materials and fabrication processes for all of the com- 
ponents of the battery have been identified. The size of the in- 
dividual cell units is determined by the electrical characteristics of 
the electrode, electrolyte, and interconnection films. The cells are 
small in order to achieve power densities in excess of 5 kilowatts 
per cubic foot of battery volume when operated at high efficiency. 
The materials and fabrication costs of a thin-film battery are esti- 
mated to be less than $30 per kilowatt of fuel cell generator rating. 
The thin-film-battery concept makes these costs possible because 
of the simple processes and small materials quantities required to 
form a battery. Performance of a 5-cell thin-film battery is re- 
ported. The battery on open circuit generated 96 percent of the 
theoretical open circuit voltage and delivered electrical power. The 
research and development needed to establish the technical and 
economic feasibility of this new power generator is discussed. 


19703 Design considerations for an implantable fuel cell to 
power an artificial heart. Giner, J.; Holleck, G. (Tyco Labs., Inc., 
Waltham, MA). pp 283-290 of In From electrocatalysis to fuel 
— G. (ed.). Seattle; University of Washington Press 
(1972). 

An implantable fuel cell operating on glucose and oxygen 
extracted from the blood is discussed. The individual cell shows 
five components in intimate contact with each other, and in the 
following sequence: (1) glucose-selective permeable membrane, 
(2) porous (hydrophilic) glucose electrode, (3) electrolyte matrix, 
(4) porous (hydrophobic) oxygen electrode, and (5) oxygen-selec- 
tive permeable membrane. The major advantages of this cell con- 
figuration are (1) the blood does not come in contact with the 
electrodes and therefore both blood coagulation and electrode 
poisoning are minimized, (2) it appears possible to treat the sur- 
faces exposed to blood with ultrathin, blood-compatible layers with 
little effect on the reaction rates, (3) the configuration allows the 
packing in the available volume of many very thin cells separated 
by thin blood channels in such a way that the cells can be 
operated at low current densities, (4) the needed performance 
(current density and voltage) seems feasible without major techni- 
cal breakthrough. The magnitude of the individual process rates 
occurring at each cell component is discussed based on diffusion 


calculation and actual experimental results. This discussion is per- 
formed for two working modes of the fuel cell: one with immobile 
electrolyte and the other with flow of plasma through the cell. In 
order to obtain an output of 5 watts with a volume not larger than 
500 cc, it is proposed to use 200 individual cells of 5 cm x 10 cm 
surface and 250 yw thickness (including the blood channels). A 
hybrid configuration, with a rechargeable battery (such as Ni Cad 
pe for peak power, is proposed for better optimization of fuel 
cell size. 


19704 Bioautofuel cell for pacemaker power. Yao, S.J.; Michu- 
da, M.; Markley, F.; Wolfson, S.K. Jr. (Michael Reese Hospital, 
Chicago). pp 291-299 of In From electrocatalysis to fuel cells. 
we , G. (ed.). Seattle; University of Washington Press 
The goal of this work is to develop a miniaturized 
pacemaker unit attached directly to the heart wall. It would derive 
power from fuel cells functioning with endogenous carbohydrates 
and oxygen and should have an unlimited life span. Experiments 
over the past years have indicated that there are many naturally 
occurring fuels in body fluids and tissues. These fuels were studied 
in in vitro systems utilizing oxygen under simulated physiological 
conditions. Permselective membranes were utilized to separate 
anode from cathode so that both fuel and oxygen could be ex- 
tracted from the same body fluid compartment. Typical cells con- 
tained 5 cm? platinized platinum electrodes with an anion- 
brane internal electrolyte. These cells produced a 
constant power output in the 80 to 90 microwatt range at approxi- 
mately 0.50 volts. These power levels were sustained for periods of 
weeks or until gross bacterial and fungal contamination of the ex- 
ternal electrolyte brought on their demise in the nonsterile experi- 
ment. 


19705 Multimegawatt fuel cell. 


power system. Handley, L.M. 


(United Aircraft Corp., S. Windsor, CT); Warnock, D.R. pp 289- 
294 of In NAECON '75: proceedings of the National Aerospace 
and Electronics Conference. New York; Institute of Electrical and 
Electronics Engineers, Inc. (1975). 

From National Aerospace and Electronics conference; 
Dayton, OH (10 Jun 1975). 

A high power density H2/O2 fuel cell system is described. 


The system is modular and consists of two major subsystems: a 
power plant subsystem where energy conversion takes place and a 
supply subsystem for reactants and cooling water. Each power 
plant occupies 4.0 cu ft, weighs 295 Ibs, and produces 575 kW. 
The cooling water supply is low-pressure (30 psia), and the reac- 
tant supply (at 3000 psia) provides a pressure source to force 
cooling water from the water tank into the power plant cooling 
system. Power required will determine the size and weight of the 
power plant subsystem, while operating time will determine the 
size and weight of the supply subsystem. The system is designed 
for short (30 sec to 2- or 3- min), high-power aerospace applica- 
tions. A useful life of hundreds of missions is predicted for the 
equipment. 


19706 Fuel cell with a decarbonation cycle, consuming a mixed 
fuel. Bono, P.; Leclere, C.; Tissier, A. (to Societe Generale de 
Constructions Electriques et Mecaniques Alsthom and Cie). US 
Patent 3,925,099. 9 Dec 1975. Priority date 28 Jan 1974, German, 
Federal Republic of (F.R. Germany). 6p. 

The invention consists of injecting a formate into the car- 
bonated electrolyte going from the power section of a methanol-air 
primary battery to the decarbonation section thereof, in a quantity 
such that formate ions thus generated jointly with the formate ions 
formed in the power section by oxidation of methanol ensure the 
decarbonation of the electrolyte in the decarbonation section of 
the battery and make it possible to obtain a maximum value of the 
ratio between the reaction surfaces of the power section and the 
decarbonation section of the primary cell. More particularly, in 
certain cases, the injection of methyl formate makes it possible to 
obviate the separate injecting of methanol and of a formate. 


19707 Battery comprising a plurality of cells. Frie, W.; Grave, 
B.; Strasser, K.; Gutbier, H. (to Siemens Aktiegesellschaft). US 
Patent 3,926,676. 16 Dec 1975. Priority date 25 Feb 1971, Ger- 
man, Federal Republic of (F.R. Germany). 8p. 

A fuel cell battery comprising a plurality of tightly intercon- 
nected electrochemical cells whose electrolyte supply is effected in 
paralle! via common main inlet channels and main outlet channels, 
as well as supply channels at the individual electrolyte chambers is 
described. The cross section of the channels in the battery is such 
that in all electrolyte chambers, substantially the same operational 
pressure difference will prevail between the inlet and outlet 
openings. 


ENERGY CONVERSION 2079 


PERFORMANCE AND TESTING 


REFER ALSO TO CITATION(S) 19693, 19695, 19697, 19702, 
19723, 19725, 19755 


ag a ange Power tests with the AFAPL KIVA-I 

MHD generator. Interim technical report, Jan 1972—Jan 1973. 

Holt, J.F. (Air Force Aero-Propulsion Lab., Wright-Patterson 

mt Ohio (USA)). May 1975. 83p. (AFAPL-TR—74-99). NTIS 
-75. 

The AFAPL open cycle MHD facility, KIVA-I, was 
operated for the purpose of maximizing power output. This was ac- 
complished through a process of adjusting the various operating 
conditions of the system. Maximum power of 210 kW was 
achieved with a magnetic field strength of 2.3 Tesla. Input propel- 
lant was 0.6 kg/sec of toluene oxidized by gaseous oxygen. 
Theoretical analysis of the data is in most respects in agreement 
with the observations. Electrode voltage drops of around 100 volts 
are deduced, with a total diagonal channel output voltage of 1200 
volts. A dc-dc converter was applied for stepping up the output to 
50 kV. (GRA) 


19709 (AD-A—016123) Performance evaluation of a fused-al- 
kali electrolyte, internal-reforming fuel cell. Final report. Taborek, 
E.J. (Army Mobility Equipment Research and Development 
Center, Fort Belvoir, Va. (USA)). Apr 1975. 32p. 
(USAMERDC— 2142). NTIS $3.75. 

A fuel cell system using a molten hydroxide electrolyte, a 
nickel cathode, and a reforming anode with a 67 sq cm palladium 
membrane was purchased and tested. The system, operating at 500 
C, produced about 8 watts from hydrogen, methane, and UDEX- 
raffinate fuels but appears to achieve significant lifetime under 
only a narrow range of operating conditions. Procedures for star- 
tup, operation, and shutdown were developed. (GRA) 


19710 Performance of direct ammonia fuel cells. Simons, E.L.; 
McKee, D.W.; Cairns, E.J. (General Electric Research and 
Development Center, Schenectady, NY). pp 131-138 of In Third 
international symposium on _ fuel cells. Brussels; Presses 
Academiques Europeennes (1969). 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

Power densities of 50 mW/cm? at 0.5 volts (IR-included) 
were achieved in direct ammonia-air cells using aqueous potassium 
hydroxide as electrolyte at 120°C and with only 2.5 mg Pt/cm* on 
each electrode. Catalysts containing iridium were found to be ap- 
preciably more active than platinum both for the anodic oxidation 
of ammonia and for the gas-phase dissociation of ammonia. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 19710, 19766, 19770, 19772 


19711 (AD-A—011277) Evaluation of electrolytes for direct 
oxidation hydrocarbon/air fuel cells. Final technical report, Jan 
1973—Jun 1974. Ackerman, J.P.; Steunenberg, R.K. (Argonne 
National Lab., Ill. (USA)). Jan 1975. 30p. NTIS $3.75. 

See also report dated 1974, AD/A—002578. 

This program consisted of research studies on electrolytes 
for direct-oxidation hydrocarbon/air fuel cells, the objective being 
to find an electrolyte in which the rate of electrooxidation of 
propane is greater than that obtained using orthophosphoric acid 

at 140 C as the electrolyte. Baseline data that were obtained at 
104 and 140 C with 95-97% orthophosphoric acid were in agree- 
ment with the results of other workers using this electrolyte. Ex- 
periments with trifl h Ifonic acid showed it to be a 
promising electrolyte; however, the physical properties of its 
monohydrate (which is the actual form of the electrolyte) need to 
be investigated more thoroughly. Hexafl phoric acid was 
evaluated for possible use, but was rejected because it was not in- 
variant, in that hydrogen fluoride was evolved rapidly during the 
tests. Hexafluorostibonic acid showed similar behavior, with evolu- 
tion of fumes at temperatures of 85-90 C, but at a much lower 
rate. Consideration was given to the possible use of bis- 
trifluoromethylphosphinic acid as an electrolyte. A brief study was 
made of solid polymer a for the hydrocarbon fuel cell 

lication. the of these investigations, 
trifluoromethanesulfonic BP appears to be the most promising 
new electrolyte for direct oxidation hydrocarbon/air fuel cells. 
(GRA) 


19712 (AD-A—012283) Carbonaceous catalysts for H,PO, 
fuel cells. Interim report No. 1, Aug 1974—Feb 1975. Welsh, L.B.; 
Hervert, G.L.; Spielberg, DH; Youtsey, K.J. (Universal Oii 
Products Co., Des Plaines, Ill. (USA)). Mar 1975. Contract 
DAAK02-75-C-001 1. 53p. NTIS $3.25. 


UOP Kocite(R) materials are being evaluated as low cost 
air and/or fuel electrocatalysts in phosphoric acid electrolyte fuel 
cells. Kocite(R) materials are composite structures consisting of 
——— chemically bonded to refractory substrates. Fuel cell 
electrodes are fabricated and tested as anodes or cathodes in 
model fuel cells with conventional Pt fuel electrodes as counter 
electrodes. The performance of Kocite(R) materials as elec- 
trocatalysts has been studied. The second part of the program is 
directed toward evaluating the performance of Kocite(R) materials 
as platinum catalyst supports. Results to date indicate promising 
fuel cell performance at unusually low platinum loadings. (GRA) 


19713 (AD-A—012284) New materials for fluoro sulfonic acid 

fuel cells. Semiannual report, 7 Oct 1974—7 Mar 1975. 
George, M.; Baker, B.S. (Energy Research Corp., Bethel, Conn. 
(USA)). Jun 1975. Contract DAAKO02-75-C-0045. 18p. 
(ERC—0123-S). NTIS $3.25. 

Trifluoromethane sulfonic acid monohydrate (TFMSA- 
H20) was evaluated as an electrolyte for matrix type fuel cells 
using conventional Teflon bonded platinum black electrodes. Pres- 
sure compensation was used to overcome the unique wetting 
characteristics of the acid. Limited test data was obtained at 200 F 
that showed the TFMSA-H20 was superior to phosphoric acid at 
low current densities. Difficulties were encountered in preventing 
cross gas leakage during cell test caused both by matrix degrada- 
tion and vaporization of free acid. (GRA) 


19714 Mechanism and catalysis of the oxygen dissolution reac- 
tion. Bockris, J.0'M.; Damjanovic, A.; McHardy, J. (Univ. of 
Pennsylvania, Philadelphia). pp 15-28 of In Third international 
symposium on fuel cells. Brussels; Presses Academiques Eu- 
ropeennes (1969). 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The directions for the search for oxygen catalysts are 
discussed which would be along the following lines: (1) To ex- 
amine noble metals and alloys which are more refractory than 
platinum. The economic consideration should not be a great obsta- 
cle here, because very little catalyst is actually needed in a fuel 
cell electrode: 90-99 percent of the catalyst used at present is ac- 
tually wasted. (2) A search for catalysts among metals which form 
protective oxides. (3) A search for catalysts among conducting 
compounds of metals, typified by the tungsten bronzes. A surpris- 
ingly large number of such compounds exist. Examples of them are 
the borides, carbides, nitrides, phosphides, and silicides of most 
transition metals. (4) Finally, semiconductors should be examined. 
Most of the catalysts used in industry today are semiconduc- 
tors—typically oxides of the transition metals. They are often quite 
stable materials, and hence meet the first requirement for oxygen 
reduction catalysis. Possible use of organic semiconductors should 
be examined. 64 references. 


19715 Physicochemical evaluation of some fixed-zone air 
cathodes. Voorhies, J.; Mueller, K. pp 35-38 of In Third interna- 
tional symposium on fuel cells. Brussels; Presses Academiques Eu- 
ropeennes (1969). 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

A qualitative description of the distribution and movement 
of gas and liquid phases in some hydrophobic-hydrophilic, porous 
air diffusion cathodes is presented. Measurements of cathode dou- 
ble-layer capacitance at variable mole fractions of oxygen and car- 
bon dioxide in nitrogen and at various conditions of polarization in 
alkaline electrolyte are the primary basis for this description. Stu- 
dies of the formation and transport of water within the air cathode 
are also reported. 


19716 Fabrica.ion and properties of hydrophobic air-breathing 
cathodes for cells with alkaline electrolytes. Brill, K. pp 39-46 of In 
Third international symposium on fuel cells. Brussels; Presses 
Academiques Europeennes (1969). (In German) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

In the framework of experimental preparations hydrophobic 
Ag/PTFE electrodes were prepared. The preparation methods and 
magnitudes of their effects are reported. The electrodes have a 
high pressure tolerance. A time-proportional potential fading in ex- 
tended operation could be modified by the composition of the ac- 
tive layer. (tr-auth) 


19717 Structure of hydrophobic gas diffusion electrodes. Giner, 
J. (Tyco Labs., Inc., Waltham, MA). pp 52-59 of In Third interna- 
tional symposium on fuel cells. Brussels; Presses Academiques Eu- 
ropeennes (1969). 
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From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-69067 1—. 

The ‘’flooded agglomerate’’ model of the Teflon-bonded gas 
diffusion electrode is discussed. Experimental methods are 
described that allow us to demonstrate the validity of this model 
and to determine such typical parameters as micro- and 
macroporosity, real surface area, internal resistance drop, etc. A 
mathematical treatment of the ‘’flooded agglomerate’’ model is 
given; it can be used to predict the performance of the electrode 
as a function of measurable physical patameters. 


19718 Cathodic reduction of oxygen on phthalocyanine: carbon 
catalysts. Jahnke, H.; Schoenborn, M. (Robert Boch GmbH, Stutt- 
gart). pp 60-65 of In Third international symposium on fuel cells. 
Brussels; Presses Academiques Europeennes (1969). (In German) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

Phthalocyanines catalyze in large masses the cathodic 
reduction of oxygen in sulfuric acid when they are brought to 
suitable electrically conducting carriers. Since they are completely 
inactive with respect to fuels such as hydrogen, methanol, or for- 
maldehyde, they are outstandingly suitable as cathodes of sulfuric 
acid fuel cells. Steady and non-steady electrochemical measure- 
ments on the determination of the activity of phthalo- 
cyanine—carbon catalysts are described and the results obtained 
are reported. (tr-auth) 


19719 Supplementary activation of vegetable charcoal elec- 
trodes for fuel cells. Marinesco, M.; Dobos, St. pp 66-72 of In 
Third international symposium on fuel cells. Brussels; Presses 
Academiques Europeennes (1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-69067 1—. 

The process for the electrochemical reduction of oxygen 
and the polarization phenomena appearing in the triple contact 
zone are examined. On a practical level the results obtained in the 
process of electrochemical reduction of oxygen using an active 
vegetable charcoal cathode are reported. The optimum activation 
temperature and the supplementary activation methods by the in- 
clusion in the porous structure of finely dispersed metal charcoal 
were determined. The electrochemical performance is analyzed as 
a function of the physical characteristics of the charcoal (for ex- 
ample the porosity, specific surface, and the size and distribution 
of pores). The cathodic polarization curves are traced by using a 
zinc electrode in potassium hydroxide solution as an anode. (tr- 
auth) 


19720 Interaction of oxygen and hydrazine on partially im- 
mersed oxygen electrodes. Korovin, N.V.; Kitcheev, A.G.; 
Lidorenko, N.S. (Moscow Power Inst.). pp 74-76 of In Third inter- 
national symposium on fuel cells. Brussels; Presses Academiques 
Europeennes (1969). 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-69067 1—. 

Studies, made by potentiostatic and potentiodynamic 
methods, have shown that a mixed electrochemical process arises 
on partially immersed Pt, Pd and Ag electrodes with hydrazine in 
the electrolyte. Oxygen reduction reaction is a conjugated cathodic 
reaction and the reaction of hydrazine anodic oxidation is a conju- 
gated anodic reaction. The conjugated processes are taking place 
independently, therefore a mixed process kinetics is determined by 
kinetic parameters of the oxygen reduction process and by that of 
hydrazine anodic oxidation. 


19721 Phase equilibria in Li—Na—K _ carbonate/aluminat 
systems. Broers, G.H.J.; Van Ballegoy, H.J.J. (Centraal Technisch 
Instituut, T.N.O., Delft, Netherlands). pp 77-86 of In Third inter- 
national symposium on fuel cells. Brussels; Presses Academiques 
Europeennes (1969). 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

Molten carbonate fuel cells on basis of liquid car- 
bonate/solid aluminate paste electrolytes are far more stable in 
long term operation than similar cells on basis of car- 
bonate/magnesium oxide pastes. Phase equilibria between the car- 
bonate melt and the (insoluble) solid aluminates of Li, Na and K 
have been studied both theoretically and experimentally, by means 
of thermal and electrical conductance analyses. 


19722 Dissociation constants and hydrolysis constants in molten 
alkali carbonates. Andersen, B.K. pp 87-91 of In Third interna- 
tional symposium on fuel cells. Brussels; Presses Academiques Eu- 
ropeennes (1969). 


OCTOBER 1976 


From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The dissociation constants of different molten alkali car- 
bonates for use as electrolytes in high temperature fuel cells have 
been determined as a function of temperature by means of a gal- 
vanic cell with oxygen electrodes. Experimental difficulties in con- 
nection with corrosion problems are discussed. The hydrolysis 
processes in the same melts have been studied by means of an 
analytical method. 


19723 Electrode behavior in high-temperature fuel cells with 
oxygen-ion conducting solid electrolytes. Eysel, H. (Univ., 
Heidelberg); Kleinchmager, H. pp 92-96 of In Third international 
symposium on fuel cells. Brussels; Presses Academiques Eu- 
ropeennes (1969). (In German) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-69067 1 —. 

Ag cathodes of various structure and plasma-sputtered 
anodes of materials such as Fe, Co, Ni, alloys of these metals, or 
Cu were tested for power density and lifetime as electrodes in 
H,/O, fuel cells with ZrO, solid electrolyte. By avoiding C deposi- 
tion a Cu anode in C;H,-containing fuel gas mixtures yielded data 
comparable to that found in H,. (tr-auth) 


19724 New electrolytes for high-temperature fuel cells: study of 
the systems ZrO,—Y,0,;—Ta,O, and ZrO,—CeO,—Y,03. Robert, 
G.; Forestier, M.; Deportes, C. (Faculte des Sciences, Grenoble, 
France). pp 97-105 of In Third international symposium on fuel 
cells. Brussels; Presses Academiques Europeennes (1969). (In 
French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The structure and electric conductivity in the ternary 
systems ZrO,— Y,0;—Ta,O; and ZrO,—CeO,— Y,O; were studied. 
For each system a large region of existence of the lacunar fluorite 
phase in oxide ions was observed. The total electric conductivity in 
this phase was studied as a function of composition between 800 
and 1400°C at an oxygen paftial pressure between | and 1075 atm. 
The correlations between crystalline parameter, rate of lacunae, 
and ionic conductivity were made more precise. 


19725 Means for the study and the operational control of high- 
temperature fuel cells. Louichon, M.; Le Bras, C.; Salvadori, A. pp 
106-112 of In Third international symposium on fuel cells. Brus- 
sels; Presses Academiques Europeennes (1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

In a previous publication the use of lithium aluminate as a 
retention support for the electrolyte was presented as an important 
step in the resolution of problems posed by the longevity of the 
fuel cells at high temperature because of its physicochemical pro- 
perties of stability and reduction of corrosion. Therefore it seemed 
possible to develop equipment designed for longevity tests on fuel 
cells exposed to various operational regimes (continuous or cyclic) 
and to retrieve the information with a minimum of surveillance. 
The essentials of the development of such equipment and the 
methods developed to assure control and to follow the evolution of 
the active elements of the fuel cell are described without entering 
into detail. Some examples illustrate the use of these develop- 
ments. 


19726 Electrode materials for high temperature solid elec- 

fuel cells. Takahashi, T.; Iwahara, H.; Suzuki, Y. (Nagoya 
Univ., Japan). pp 113-119 of In Third international symposium on 
fuel cells. Brussels; Presses Academiques Europeennes (1969). 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

With a view to finding inexpensive electrode materials for 
high temperature solid electrolyte fuel cells, various metal oxides 
were tested for use and it was found that (ZnO)p .97( Al,O3)o.93 and 
(ZnO) o.95(ZrOz)o.0s were excellent as cathode construction mate- 
rials and NiO - ZrOz, Ti oxide, (CeO2z)o.6(LaO1.5 )o.4 and (CeOz)o6- 
(YO}.s)o.4 were superior as anode construction materials. 


19727 Disc-shaped solid electrolytes as construction elements 
for high-temperature fuel cell batteries. Boehme, H.J.; Rohr, FJ. 
(BBC, Zentrales Forschungslabor, Heidelberg). pp 120-124 of In 
Third international symposium on fuel cells. Brussels; Presses 
Academiques Europeennes (1969). (In German) 

From 3. international symposium on fuel cells; Brusscls, 
Belgium (16 Jun 1969). 

See CONF-690671—. 
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The preparation and properties of construction elements of 
solid electrolyte fuel cells are described. The electrolyte is in the 
form of thin discs and the brush is effective both as a high-tem- 
perature seal and as a lock in battery operation. Modules with 
parallel and series wiring were compared on the basis of power 
characteristics. 


19728 Electrodes made of semiconductors. 
Doriomedoff, M.; Cristofini, F.; de Surville, R.; Yu, L.T.; Buvet, R. 
(Faculte des Sciences, Paris). pp 139-143 of In Third international 
symposium on fuel cells. Brussels; Presses Academiques Eu- 
ropeennes (1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

A description is given of the redox properties associated 
with the ionic and electronic conductivity properties of 
polyanilines. This association of properties was used for the 
development of semiconductor organic electrodes in second-type 
electrochemical generators. A prototype using such electrodes is 
described. 


19729 Treatment for improving electrodes containing a 
polytetrafluoroethylene binder. Genin, G.; Waroquier, R.; 
Blanchart, A.; Clauss, A. pp 149-153 of In Third international 
symposium on fuel cells. Brussels; Presses Academiques Eu- 
ropeennes (1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The development of a potassium hydroxide fuel cell proto- 
type with a power of 3 kW and using hydrogen and oxygen made 
it necessary to prepare, by rolling, a thin electrode consisting of a 
Ni-coated support and a catalytic layer of 
poly(tetrafluoroethylene). A marked improvement of the charac- 
teristics of these electrodes was obtained by hydrophylizing treat- 
ments of the polymer. 


19730 T carbide, a new electrocatalyst for fuel cells. 
Pohl, F.A.; Boehm, H. (AEG, Telefunken, Frankfurt am Main). pp 
180-182 of In Third international symposium on fuel cells. Brus- 
sels; Presses Academiques Europeennes (1969). (In German) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

In order to replace Pt in low-temperature acid fuel cells, the 
catalytic properties of the borides, carbides, nitrides, and silicides 
of the transition elements were inves*igated. Tungsten carbide is 
suitable as an electrocatalyst. Its catalytic properties can be im- 
proved by an order of magnitude with a new preparation method. 
In long-term operation of over 3000 hrs, acid fuel cells with tung- 
sten carbide electrodes showed no drop in power. A thin-layer bat- 
tery with low unit power was developed. 


19731 Preparation and properties of poly(tetrafluoroethylene)- 
bound’ electrodes from Raney catalysts. Rummel, W. 
(Forschungslaboratorium, Erlangen, Ger.). pp 191-193 of In Third 
international symposium on _ fuel cells. Brussels; Presses 
Academiques Europeennes (1969). (In German) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-69067 1 —. 

The preparation of semi-finished electrodes for large battery 
units is described. This was done by rolling well dried catalyst 
powder mixed with poly(tetrafluoroethylene) at a pre-determined 
concentration. Whereas the PTFE was used at first for making the 
electrodes hydrophobic, during the rolling it acted as a lubricating 
and binding material. The amount of teflon used was between 2 
and 20 wt percent according to the catalyst grain size, content in 
admixtures, and stability desired. In this region the electrodes are 
still very hydrophilic and exhibit in the cells a behavior analogous 
to pure powder fillings. The characteristics were obtained for 
Raney nickel in H, and for Raney silver electrodes in O, and air 
operation. Preliminary research on carrying out the preparation by 
machine are reported. 


19732 Properties of Raney mixed catalysts in fuel cell anode. 
Richter, G. (Forschungslaboratorium der Siemens AG, Erlangen, 
Ger.). pp 194-202 of In Third international symposium on fuel 
cells. Brussels; Presses Academiques Europeennes (1969). (In Ger- 
man) 


From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

Raney mixed catalyst electrodes are especially active when 
they are prepared from homogeneous ternary phases with Ni, Al, 
and Fe or Mo or Ti. It was concluded from the measured specific 


ex currents that 10 mg catalyst/cm? of the electrode surface 
are sufficient to maintain at 60°C a charge of 200 mamp/cm*. 


19733 long-term behavior of Raney catalysts 
in H, and O, a. oe Cnobloch, H.; Marchetto, M.; Nischik, H.; 
Richter, G.; von Sturm, F. (Forschungslaboratorium “der Siemens 
AG, Erlangen, Ger.). pp 203-209 of In Third international sym- 

jum on fuel cells. Brussels; Presses Academiques Europeennes 
(1969). (In German) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-69067 1 —. 

An improvement of the current-voltage curves, the long- 

term operational behavior, the operation ease, and the power den- 
sity of H, and O, electrodes and a reduction of the amount of 
catalyst and therefore of the cost were obtained both by increase 
of the catalyst activity and by suitable adjustment of the electrode 
housing. 
19734 Effect of the phase structure of the Raney alloy on the 
activity of the H, electrode. Jandera, J.; Smrcek, K.; Ministr, Z. 
(Halbleiterwerk, Prague). pp 210-214 of In Third international 
symposium on fuel cells. Brussels; Presses Academiques Eu- 
ropeennes (1969). (In German) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The temperature dependence of gas diffusion hydrogen 
electrodes was used as a criterion for the evaluation of the catalyst 
prepared from Al—Ni alloys with different phase composition. For 
the preparation of the catalysts those alloys were used which con- 
tain the B and y phases. It could not be established that one of 
these two phases was more effective because of improved elec- 
trochemical activity of the catalyst. The variation in the particle 
size of the catalyst has a significant effect on the electrode activity. 


19735 Catalytic efficiency of nickel and nickel boride for the 
anodic hydrazine oxidation on porous carbon electrodes. Wiesener, 
W. (Zentralinstitut fuer Kernforschung, Rossendorf, Ger.). pp 215- 
219 of In Third international symposium on fuel cells. Brussels; 
Przsses Academiques Europeennes (1969). (In German) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

Research results are reported for the capacitance of porous 
carbon electrodes impregnated with Ni salts and nickel boride in 
6M KOH + IM hydrazine. On the basis of the very favorable cata- 
lytic properties for the oxidation of hydrazine, nickel salts and 
nickel boride are very good catalysts in porous carbon electrodes 
for hydrazine fuel cells. 


19736 Catalysis of the cathodic oxygen reduction in sulfuric 
acid electrolytes on porous carbon as model electrodes. Bayer, F.; 
Fabjan, C. (Technischen Hochschule, Vienna). pp 230-235 of In 
Third international symposium on fuel cells. Brussels; Presses 
Academiques Europeennes (1969). (In German) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

Pt metal was investigated as a catalyst for cathodic oxygen 
reduction in sulfuric acid on porous carriers of C. The effect of the 
preparation temperature of the Pt and the composition of some 
mixed catalyst was studied. Additional research was concerned 
with the dependence of the electrochemical behavior on the elec- 
trolyte concentration and the pH value. 


19737 Continuous purification of air from carbon dioxide. 
Viescou, C.; Vic, R. (Compagnie Industrielle des Piles Electriques, 
Argenteuil, France). pp 236-239 of In Third international symposi- 
um on fuel cells. Brussels; Presses Academiques Europeennes 
(1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

A decarbonated air generator for fuel cells with base elec- 

trolyte is described. It consists of a part for the absorption of car- 
bon dioxide, a part for the regeneration of the solution of 
monoethanol amine and a constant level reservoir. It consumes 
some distilled water and from | to 5 percent of the fuel cell ener- 
gy. 
19738 Disperse catalyst generators. Bonnemay, M.; Bronoel, 
G.; Daul, M.; Doniat, D. (CNRS, Bellvue, France). pp 247-252 of 
In Third international symposium on fuel cells. Brussels; Presses 
Academiques Europeennes (1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 
See CONF-69067 1 — 
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The use of dispersed electrodes was studied for the develop- 
ment of fuel cells and batteries. The characteristics of a new bat- 
tery with a dispersed positive electrode are reported. 


— Electrolyte conductivity and internal pressure in a 

id-gaseous porous electrode. Korovin, N.V.; Feoktistov, A.F.; 
Ghaaee. E.I. (Moscow Power Inst.). pp 258- 262 of In Third inter- 
national symposium on fuel cells. Brussels; Presses Academiques 
Europeennes (1969). 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-69067 1—. 

Electrolyte conductivity in a liquid-gaseous porous electrode 
increases proportionally to the product of saturation of pores with 
the liquid and the square of porosity. The electrode gas content is 
a complex function of porosity and big pore sizes and is deter- 
mined by the gas pressure in the electrode, which increases with 
the decrease in porosity and pore sizes. Pressure drop in the elec- 
trode is a linear function of polarization drop. According to the 
data on pressure and polarization, filtration coerficients in an 
operating liquid-gaseous electrode are calculated 


19740 Electrocatalytic activity of different sulfides of cobalt 
and nickel. Prigent, M.; Sugier, A.; Bloch, O. (Institut Francais du 
Petrole, Rueil-Malmaison). pp 263-267 of In Third international 
symposium on fuel cells. Brussels; Presses Academiques Eu- 
ropeennes (1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The results obtained for the dehydrogenation of formic acid 
and the intensity-potential curves obtained with electrodes of these 
catalysts are reported. In the two cases, good activities are ob- 
tained for formic acid at a pH close to its pH with some prepara- 
tions of cobalt sulfide 


19741 Second-order porous electrodes for fuel cells theory and 
experiments. Micka, K. (Czechoslovak Academy of Sciences, 
Prague). pp 268-272 of In Third international symposium on fuel 
cells. Brussels; Presses Academiques Europeennes (1969). 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

A theory is presented for a model of porous gas electrodes 
composed of particles that behave as porous electrodes. The model 
contains besides gas pores and intergranular pores filled with elec- 
trolyte also micropores formed by the catalyst particles. The 
thickness of the electrolyte film on the walls of the gas pores can 
be either equal to or larger than zero. Based on analysis of experi- 
mental data, the existence of an electrolyte film on the catalyst 
particles with an irregular surface seems very improbable. 


19742 Hydrogen production by steam reforming. Henkel, H.J.; 
Koch, C.; Mentschel, H.; Stamm, H.; von Szabo, E. 
(Forschungslaboratorium, Erlangen er Siemens, Ger.). pp 273-279 
of In Third international symposium on fuel cells. Brussels; Presses 
Academiques Europeennes (1969). (In German) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-69067 1 —. 

Hydrogen production by steam reforming of methanol and 
hydrocarbons is described. For fuel cells with alkali electrolytes al- 
most complete removal of CO from the product gas is necessary. 
Gas purification using Pd—Ag diffusion cells and gas washers in 
the form of absorption towers and reaction centrifuges is 
discussed. Specifications are given for reformer installations. 


19743 Method of pure hydrogen from methanol for 
the supply of a fuel cell. Bloch, O.; Dezael, C.; Prigent, M. (Institut 
Francais du Petrole, Rueil-Malmaison). pp 286-290 of In Third in- 
ternational symposium on fuel cells. Brussels; Presses Academiques 
Europeennes (1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The possibility of adding to a reactor for methanol conver- 
sion an apparatus for the purification of the gaseous effluent is ex- 
amined. The characteristics of the complete converter-separator 
apparatus, which can be used for the feed of a hydrogen fuel cell 
with alkaline electrolyte, are given. 


19744 Method for the preparation of base materials for elec- 
trode preparation for fuel elements. Meszaros, L. (Univ., Szeged). 
pp 310-315 of In Third international symposium on fuel cells. 
Brussels; Presses Academiques Europeennes (1969). (In German) 
From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 
See CONF-690671—. 
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Metal powder, metal alloy power, and metal oxide powder 
with particle sizes from 3 my up to several hundred yw were 
prepared by electric erosion with an electromagnetic and a pneu- 
matic metal atomizer. These powders display new catalytic proper- 
ties. The new properties are related to the method of preparation, 
which is patented. 


19745 Catalytic properties of the silver—zinc system. Przyluski, 
J.; Bielinski, J.; Madry, K. (Technischen Hochschule, Warsaw). pp 
316-319 of In Third international symposium on fuel cells. Brus- 
sels; Presses Academiques Europeennes (1969). (In German) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The catalytic properties of the Ag-Zn system prepared elec- 
trochemically in the form of highly dispersed powders were stu- 
died. It was shown that in the use of powder of electrolytic Ag-Zn 
systems or of Ag powder as catalysts in the oxidation process of 
methanol, the oxidation of the carbon dioxide begins at 110°C. 
The highly dispersed powder of Ag-Zn alloys can be used in the 
construction of oxygen skeleton electrodes. The catalytic reduction 
of oxygen proceeds at a polarization of the order of magnitude of 
200 mV at a current density of 50 mamp/cm?. 


19746 Inert gas tion of gas diffusion electrodes. Sprengel, 
D. (VARTA Forschungs- und Entwicklungszentrum, Kelkheim, 
Ger.). pp 320-324 of In Third international symposium on fuel 
cells. Brussels; Presses Academiques Europeennes (1969). (In Ger- 
man) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The operation of gas diffusion electrodes with gas mixtures 
from reaction gas and inert gas is reported. It was shown that at a 
single electrode significant potential differences can occur resulting 
from the different partial pressure of the reaction gases. In batte- 
ries of fuel cells the reaction gas concentration must be adjusted 
according to the current density. 


19747 Problems in extending the dimensions of thin air and 
hydrogen electrodes. Lucesoli, D.; Degobert, P. (Institut Francais 
de Petrole, Rueil-Malmaison). pp 325-336 of In Third international 
symposium on fuel cells. Brussels; Presses Academiques Eu- 
ropeennes (1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The extension of the dimensions of thin electrodes demands 
a mastery of their structural and operational parameters. The study 
of the repercussion of the structural characteristics of the elec- 
trode on the parameters defining the polarization curves (limiting 
current, slope, etc.) was done in different zones of these curves by 
analyzing the influence of the structural parameters (permeability, 
porosity, active surface, etc.) and operational parameters 
(electrolyte concentration, temperature, pressure, etc.). An at- 
tempt was made to determine the most favorable structures to as- 
sure simultaneously performance, reliability, and long-term stabili- 
ty. The principal parameters defining the structure of an electrode 
for a given catalyst were interpreted and regrouped in the con- 
stants of the polarization equation which represents correctly the 
electrochemical behavior of a given electrode structure (low-pres- 
sure gas electrode with hydrophobic structure). 


19748 Effect of alloying components on the catalytic activity of 
platinum in the case of carbonaceous fuels. Binder, H.; Koehling, 
A.; Sandstede, G. (Battelle Institut eV, Frankfurt am Main). pp 
43-58 of In From electrocatalysis to fuel cells. Sandstede, G. (ed.). 
Seattle; University of Washington Press (1972). 

The anodic oxidation of methanol at platinum metals in sul- 
furic acid at 25°C involves substantial polarization, even if 
platinum is used as catalyst. At 80°C polarization is still very high, 
osmium now being the most active catalyst. Some of the Raney 
— metal alloy catalysts were superior to the pure metals. 

¢ most active alloy proved to be platinum-ruthenium, where at a 
current density of 50 mA/cm* and a temperature of 80°C a 
decrease in polarization by about 140 mV with respect to pure 
platinum has been observed. Such a Raney platinum-ruthenium 
catalyst is stable over a long period of time. After a period of 
3,500 h the drop in the current density amounted to about 50 per- 
cent. In investigations using sheets of cold-rolled platinum-rutheni- 
um alloys the alloy Pty.sRuo., showed maximum activity. The lat- 
tice spacings of the corresponding Raney alloy catalysts are in 
good agreement with those of the compact samples. This indicates 
that the Raney method is suitable for alloy preparation at room 
temperature. Periodic voltammetric curves reveal that the com- 
position at the surface is different from that of the bulk alloy. Cur- 
rent density with respect to the true surface area of the Raney 
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platinum-ruthenium catalyst is about thirty times that of a Raney 
platinum electrode. Conclusions concerning the oxidation 
mechanism of methanol have been drawn from results of chemis- 
orption and desorption experiments. A method for the determina- 
tion of the surface area of platinum-ruthenium alloys by cyclic vol- 
tammetry is described. 


19749 Raney catalysts. Binder, H.; Koehling,A.; Sandstede, G. 
(Battelle Institut eV, Frankfurt am Main). 15-31 of In From 
electrocatalysis to fuel cells. Sandstede, G. (ed.). Seattle; Universi- 
ty of Washington Press (1972). 

In investigations of Raney catalysts for fuel cells, Raney pal- 
ladium turned out to be as satisfactory a catalyst as platinum in the 
oxidation of methanol in an alkaline electrolyte. Raney nickel is an 
extremely poor catalyst, whereas Raney palladium—silver is one of 
the most appropriate catalysts for methanol oxidation in alkaline 
electrolyte. Raney platinum was found to be an active catalyst in 
the oxidation of hydrocarbons and their derivatives in acid elec- 
trolytes. In investigations including galvanostatic current-voltage 
plots, cyclic voltammetry, and BET measurements it has been 
shown that the current densities attained in relation to the true 
electrode surface area during methanol oxidation in dilute sulfuric 
acid differ only slightly for the various platinum catalysts in- 
vestigated, whereas the current densities at smooth platinum are 
smaller by a factor of 2 to 3. In the case of smooth platinum 
thorough purification of the electrode and the electrolyte is absolu- 
tely necessary. In addition, the consecutive products of methanol 
oxidation have to be present in the electrolyte; this can be 
achieved by pre-electrolysis on a Raney platinum electrode for 
several hours. Tafel slopes for smooth platinum differ only slightly 
from those for porous electrodes. The activation energy for the ox- 
idation of methanol on Raney platinum is smaller by about | kcal 
per mole than the energy required on smooth platinum. Raney 
catalysts are more stable than other catalysts with respect to 
recrystallization in sulfuric acid at elevated temperatures. 


19750 Platinum catalysts modified by adsorption or mixing 
with inorganic substances. Binder, H.; Koehling, A.; Sandstede, G. 
(Battelle Institut eV, Frankfurt am Main). pp 59-79 of In From 
electrocatalysis to fuel cells. Sandstede, G. (ed.). Seattle; Universi- 
ty of Washington Press (1972). 

The activity of platinum catalysts for the conversion of or- 
ganic fuels could be changed by addition of inorganic substances. 
The adsorption of organic substances and elements on smooth 
platinum (platinum gauze) and porous platinum (Raney platinum) 
has been investigated by means of the linear voltage sweep 
method. The charge per platinum atom required for desorption of 
the chemisorbates was found to involve 1.5 to 1.6 electrons for 
carbon monoxide, formic acid and reduced carbon dioxide, and 
1.8 electrons for methanol. From the position of the anodic 
stripping curve of the chemisorbates, it may be concluded that 
anodic oxidation of the fuels at low potentials takes place in the 
presence of an almost complete monolayer of the chemisorbate. 
More or less complete monolayers of sulfur, selenium, tellurium, 
lead and other elements greatly accelerate the anodic oxidation of 
carbon monoxide, formic acid and formaldehyde, but inhibit the 
conversion of methanol and hydrocarbons. The conversion of 
methanol is, however, accelerated in the presence of lead, molyb- 
denum sulfide or tungsten sulfide. The rate-increasing or rate- 
decreasing effects are also produced if platinum powder is mixed 
with the elements or with specific sulfides or other heavy metal 
compounds. The results suggest that a sorption layer is formed on 
the platinum via the solution phase. With each fuel mentioned the 
reaction is inhibited in potassium hydroxide solution. Tafel slopes 
and Arrhenius slopes of the anodic oxidation curves are changed 
by the adsorbed layers. The stability of the absorbed layers and the 
dependence of the rate increase on the degree of coverage are 
described. The state of the platinum surface and the mechanism of 
anodic oxidation in the presence of an adsorbed layer are 
discussed. 


19751 Electrochemical behavior of tungsten carbide electrodes. 
von Benda, K.; Binder, H.; Koehling, A.; Sandstede, G. (Battelle 
Institut eV, Frankfurt am Main). pp 87-100 of In From elec- 
trocatalysis to fuel cells. Sandstede, G. (ed.). Seattle; University of 
Washington Press (1972). 

The electrochemical oxidation of various fuels at porous sin- 
tered tungsten carbide (WC) electrodes was investigated in the fol- 
lowing electrolytes: sulfuric acid, potassium hydroxide solution, 
and phosphoric acid. In sulfuric acid, WC is catalyst for the con- 
version of hydrogen, hydrazine, formaldehyde, acetaldehyde, for- 
mic acid, and carbon monoxide. Hydrogen conversion involves 
current densities of technical importance and is greatly enhanced 
by previous anodization in the presence of a reducing agent. This 
process has been designated as ‘‘activation’’ of the electrode. 
Hydrazine is not decomposed at open circuit potential and 
polarization is high. The oxidation of formaldehyde nearly stops at 


the stage of formic acid, which is slowly oxidized. Acetaldehyde 
conversion is slow and stops at the stage of acetic acid. At 90°C, 
formic acid is dehydrogenated under open circuit conditions. In 

horic acid, the current densities for hydrogen conversion are 
smaller than in sulfuric acid. In 85 percent acid at 150°C, carbon 
monoxide is oxidized only if the electrode is supplied additionally 
with water vapor. In potassium hydroxide, hydrogen conversion 
has a maximum current density at about 300 mV vs HE in the 
same solution. The conversion of carbon monoxide and formal- 
dehyde is inhibited by reaction products. Hydrazine is rapidly ox- 
idized at potentials of about 100 mV; at lower potentials, cathodic 
currents are measured. Activation of the electrodes in an alkaline 
electrolyte is possible and yields even better performances for 
hydrogen conversion in sulfuric acid than activation in an acid 
electrolyte. The behavior of WC in potassium hydroxide shows the 
existence of different inactive and active surface species. As 
methanol is not directly converted at WC electrodes, catalytic 
cracking at 220°C was applied. An outlook on other inorganic 
catalysts for the anode is given. 


19752 Reduction of oxygen and hydrogen peroxide on some 

and niobium oxygenated bronzes. Voinov, M.; Tannen- 
berger, H. (Institut Battelle, Geneva). pp 101-108 of In From elec- 
trocatalysis to fuel cells. Sandstede, G. (ed.). Seattle; University of 
Washington Press (1972). 

In the search for an electrocatalyst for an acid electrolyte 
fuel cell, some oxygenated tungsten and niobium bronzes were in- 
vestigated. Little or no activity was detected for oxygen reduction 
and hydrogen oxidation. Hydrogen peroxide reduction is catalyzed 
by these bronzes in acid solution, but the rate of reduction is of 
the same order of magnitude in alkaline solution. Tungsten and 
niobium bronzes behave somewhat differently. Ce and Yb tungsten 
bronzes behave in the same manner. 


19753 Electrocatalysis of oxygen reduction by cubic sodium 
tungsten bronze. McHardy, J.; Bockris, J.O. (Univ. of Pennsyl- 
vania, Philadelphia). pp 109-112 of In From electrocatalysis to fuel 
cells. Sandstede, G. (ed.). Seattle; University of Washington Press 
(1972). 

The promotion of electrocatalytic activity: by traces of 

platinum in the nonstoichiometric compound ‘’sodium tungsten 
bronze’’ has been examined. In steady state experiments, 400 ppM 
of platinum increased the rate of oxygen reduction at a given 
potential by over three orders of magnitude. A method for prepar- 
ing platinum-doped crystals is described and an explanation of 
their activity in terms of semiconductor properties of the surface is 
indicated. 
19754 Organic catalysts for oxygen reduction. Alt, H.; Binder, 
H.; Lindner, W.; Sandstede, G. (Battelle Institut eV, Frankfurt am 
Main). pp 113-125 of In From electrocatalysis to fuel cells. Sand- 
stede, G. (ed.). Seattle; University of Washington Press (1972). 

It is only recently that organic compounds have been taken 
into consideration as electrocatalysts. Extensive studies have shown 
that the catalytic activity depends critically upon the metal ion, the 
substitution of the ligand, the nature of the support, and the 
polymerization of the chelate. Investigations into phthalocyanine 
catalysts have demonstrated that the support affects not only the 
catalytic activity but also the stability of the chelate in acid elec- 
trolytes. Only the Cu phthalocyanine turned out to be completely 
stable when adsorbed on the support. In the case of polymeric Fe 
phthalocyanine free metal ions were identified in 2N H,SO,. Ac- 
cordingly, the activity for oxygen reduction decreases gradually. 
Therefore, new organic cathode catalysts were studied. Pfeiffer 
complexes are known to act as reversible oxygen carriers so the 
electrochemical behavior of monomeric and polymeric chelates of 
this type were studied. The Pfeiffer complexes, however, have only 
a very low activity for oxygen or no activity at all. Furthermore, 
they are not acid-resistant. Another class of chelates is very closely 
related to the natural oxygen carriers, the porphyrins. a, B, y, delta 
tetraarylporphyrins are stable in acid electrolytes and have a sur- 
prisingly high catalytic activity. The performance is strongly af- 
fected by the metal ion, the structure of the aryl substituents, and 
the preparation of the chelate-carbon catalyst. Co(II)tetra(p- 
methoxyphenyl)porphyrin is more active than polymeric Fe 
phthalocyanine, the best phthalocyanine catalyst. The activity of 
the porphyrin catalysts has also been observed to decrease slowly, 
although the chelates are completely resistant to the electrolyte. A 
tentative theoretical interpretation of the influence of the metal 
ion and the ligand is given on the basis of qualitative MO schemes. 


19755 Hydrogen and methanol fuel cells with air electrodes in 
alkaline . Binder, H.; Koehling, A.; Kuhn, W.H.; Lindner, 
W.; Sandstede, G. (Battelle institut eV, Frankfurt am Main). pp 
131-141 of In From electrocatalysis to fuel cells. Sandstede, G. 
(ed.). Seattle; University of Washington Press (1972). 
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Electrodes of various structures and catalysts converting 
hydrogen, methanol, or oxygen (air) were investigated; all can be 
employed in fuel cells with alkaline electrolyte. The following 
catalysts were used predominantly: Raney silver-palladium for 
methanol, Raney nickel for hydrogen, and silver or active carbon 
for oxygen electrodes. Sintered metal bodies are suitable for gas 
electrodes if gases under pressure (0.5 atm) are used. They are 
generally too heavy as immersion electrodes and for gases at at- 
mospheric pressure. The catalysts can be incorporated in plastic- 
bonded electrodes. They are satisfactory as immersion electrodes 
and also as gas electrodes if their gas side is made hydrophobic. 
Their thickness is less than | mm; their weight per unit area is ex- 
tremely small (as low as 0.05 g/cm?), especially if carbon is used 
as pore-forming substance or as catalyst (for oxygen). 


19756 Thermo-catalytic hydrogen generation from hydrocarbon 
fuels. Callahan, M.A. (Army Mobility Equipment Research and 
Development Center, Fort Belvoir, VA). pp 189-204 of In From 
electrocatalysis to fuel cells. Sandstede, G. (ed.). Seattle; Universi- 
ty of Washington Press (1972). 

As a result of the U.S. Army research and development ef- 
forts in the fuel cell field, an open-cycle, indirect hydrocarbon-air, 
acid electrolyte fuel cell system has been designed and feasibility 
tested at USAMERDC. The system consists of two subsystems, 
namely the cell stack and the fuel conditioner. The fuel container 
is a hydrogen generator that utilizes a high temperature (850°C to 
1200°C) catalyzed pyrolysis reaction to strip hydrogen from a fluid 
hydrocarbon fuel. Using nickel as a catalyst, the fuel conditioner 
has proved to be both simple and versatile; the reactor has no 
moving parts and is capable of operation over a fairly wide tem- 
perature range on a variety of liquid or gaseous hydrocarbons. The 
process is a very efficient one; at fuel space velocities on the order 
of 230 cc’s of fuel per 1000 cc’s of reactor volume per hour, it is 
capable of conversions in excess of 95 percent, with stream purity 
of over 90 percent hydrogen. The reactor was tested using three 
basic catalyst configurations: (1) an uncatalyzed reaction using 
alumina or zirconia packing material, (2) a metal catalyst coated 
on the alumina, and (3) the uncoated packing material mixed with 
pure metal catalyst. The first configuration withstood the extreme 
environment well, but the efficiency was mediocre. The second 
case showed good efficiency, but material degradation was severe. 
The third configuration showed both good endurance and efficien- 
cy. The testing showed several influencing factors upon the reac- 
tion: (1) temperature, (2) fuel space velocity, (3) oxidation state 
of catalyst, and (4) air flow rate. The influence of pressure was not 
investigated. The data indicate that two reactors, with internal 
volumes of 675 cc’s each, could produce about 12 cubic ft/hr of 
hydrogen from 0.5 Ib of a typical hydrocarbon fuel, such as com- 
bat gasoline. This would be sufficient to run a 500-watt fuel cell 
stack for the same length of time. 


19757 Structure of hydrophobic gas diffusion electrodes. Giner, 
J. (Tyco Labs., Inc., Waltham, MA). pp 215-222 of In From elec- 
trocatalysis to fuel cells. Sandstede, G. (ed.). Seattle; University of 
Washington Press (1972). 

The ‘'flooded agglomerate’’ model of the Teflon-bonded gas 
diffusion electrode is discussed. A mathematical treatment of the 
"flooded agglomerate’’ model is given; it can be used to predict 
the performance of the electrode as a function of measurable 
physical parameters. 


19758 Thin film fuel cell electrodes. Asher, W.J.; Batzold, J.S. 
(Esso Research and Engineering Co., Linden, NJ). pp 223-230 of 
In From electrocatalysis to fuel cells. Sandstede, G. (ed.). Seattle; 
University of Washington Press (1972). 

The possibility of increased platinum utilization through the 
controlled deposition of platinum in the optimum position in a fuel 
cell electrode was demonstrated by Dr. Boris Cahan at the Univer- 
sity of Pennsylvania in studies supported by NASA. Electrodes 
prepared by sputtering thin films of platinum on porous Vycor sub- 
strates were shown to avoid diffusion limitations even at high cur- 
rent densities. Studies aimed at gaining a better understanding of 
this system with the eventual goal of extending the concept to the 
construction of practical fuel cell electrodes and total cells are 
discussed. The specific activity of sputtered platinum was not 
found to be unusually high. However, even at low loadings, per- 
formance limitations were found to be controlled by physical 
processes, confirming the Cahan work. Catalyst activity is strongly 
influenced by platinum sputtering parameters, apparently as a 
result of changes in the surface area of the catalyst layer. Work 
with a more practical substrate, porous nickel, showed that the 
pore size of the substrate was an important parameter, having a 
major effect on performance at constant catalyst loading. Surpris- 
ingly, electrode performance increased with increasing loading for 
catalyst layers up to two microns thick, showing the physical pro- 
perties of the sputtered layer to be different from platinum foil. 
Electrode performance was also very sensitive to changing dif- 
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ferential pressure across the electrode. More recently, applications 
of sputtered catalyst layers to fuel cell matrices has been in- 
vestigated with the intent to produce thin total cells. Problems of 
mass and heat balance with such systems are now being evaluated. 


19759 Solid oxide electrolytes with time dependent conductivi- 
ty. Baukal, W. (Battelle Institut eV, Frankfurt am Main). pp 247- 
254 of In From electrocatalysis to fuel cells. Sandstede, G. (ed.). 
Seattle; University of Washington Press (1972). 

Solid oxide electrolytes of the stabilized zirconia type often 
show a gradual decrease of their ionic conductivity. The two basic 
mechanisms of this effect are destabilization and aging. They are 
described and commented on with the aid of relevant literature. 
Yttria-stabilized zirconia has the best long-term properties with 
respect to both effects. 


19760 Organic cathodes with air regeneration. Alt, H.; Binder, 
A.; Koehling, A.; Sandstede, G. (Battelle Institut eV, Frankfurt am 
Main). pp 333-343 of In From electrocatalysis to fuel cells. Sand- 
stede, G. (ed.). Seattle; University of Washington Press (1972). 

Reversible redox systems are needed in order to obtain 
cathodes which can be regenerated or recharged. Quin- 
ones/hydroquinones are known to act as completely reversible 
redox couples; however, most of the quinones are slightly soluble 
and partly unstable in electrolyte solutions. In order to test their 
stability electrochemically, we mixed the quinones with carbon. 
The open-circuit potentials of the solid quinone/hydroquinone 
systems measured in 2N H,SO, are very close to the values of the 
redox potentials measured in alcoholic solutions. Diphenoquinones, 
which have a potential of about 950 mV (vs NHE), are not suffi- 
ciently stable. Only tetrachloro-p-benzoquinone (chloranil) and 
tetramethyl-p-benzoquinone (duroquinone) have been found to be 
sufficiently insoluble and completely stable; their redox potentials 
are 668 mV and 478 mV, respectively. In the case of galvanostatic 
discharge, the potential is almost constant. With chloranil the 
polarization is only 30 mV at a current density of 60 mA/cm?. 
There is a voltage plateau at a utilization of up to 75 percent. 
Even at a current drain of 600 mA/cm?, 50 percent of the active 
material is available for discharge at potentials exceeding 200 mV. 
It should be noted that this current density corresponds to the 
unusual discharge condition of 10°C. In an electrolyte consisting of 
concentrated aqueous ammonium chloride solution, the reduction 
takes place in two one-electron steps, separated by approximately 
70 mV. This does not happen in zinc chloride solution. The am- 
pere-hour capacity (Ah/kg) of the quinones is in the same range as 
that of the inorganic depolarizers, but the hydroquinones can be 
reoxidized with oxygen, using hydrophobic electrodes. Thus the 
quinone electrode is regenerated by air and its capacity is practi- 
cally unlimited. The reoxidation with oxygen is catalyzed by active 
carbon, whereas for the reoxidation with hydrogen peroxide, other 
conductive supports can likewise be used. 


19761 Corrosion protection for a fuel cell coolant system. Katz, 
M.; Smith, S.W.; Reitsma, D. (to United Technologies Corp.). US 
Patent 3,923,546. 2 Dec 1975. Filed date 13 Dec 1974. 8p. 

The internal coolant system of a fuel cell power plant util- 
izes a soluble salt of a metal in the coolant fluid to inhibit the cor- 
rosion of those fuel cell components that corrode due to shunt cur- 
rents flowing through the coolant fluid. In a preferred embodiment 
a soluble salt of iron is used. 


19762 Method of manufacturing fuel cell electrodes. Tsuchida, 
T.; Shinoda, K.; Yamamoto, K.; Murata, T.; Maeda, Y. (to Fuji 
Electrochemical Co., Ltd.). US Patent 3,926,678. 16 Dec 1975. 
Priority date 31 Aug 1972, Japan. 4p. 

There is provided a method of manufacturing an electrode 
for a fuel cell which comprises kneading a mixture of silver oxide 
powder and active carbon powder with a water-repellent binder, 
molding the kneaded mixture to a thin catalyst layer, heating it 
under pressure to effect drying and activation of the catalyst simul- 
taneously, and integrating the resulting thin catalyst layer with a 
metallic collector net and a gas-permeable film by application of 
heat pressure. 


19763 Process for making electrodes containing Raney nickel 
and a thiocyanate. Kohlmueller, H.; Kohlmueller, G. (to Siemens 
Aktiengesellschaft). US Patent 3,926,675. 16 Dec 1975. Priority 
date 27 Sep 1972, German, Federal Republic of (F.R. Germany). 
6p. 

A new method is disclosed for preparing electrodes contain- 
ing Raney nickel to be employed for the electrochemical conver- 
sion of hydrazine, in which a thiocyanate is introduced into the 
electrodes, advantageously by impregnating the electrodes with a 
thiocyanate solution. Electrodes prepared according to the inven- 
tion generally contain a thiocyanate approximately in the range of 
between about 5 and about 25 percent by weight, based upon the 
amount of Raney nickel therein, and are useful as anodes in 
hydrazine/oxygen fuel cells. 


ENERGY CONVERSION 


APPLICATIONS 
REFER ALSO TO CITATION(S) 19688, 19703, 19704 


19764 Fuel cells as selective detector in chromatography: 
anodic oxidation of alcohols on gas =. 
H.L.; Huck, H. (Innsbruck Univ.). pp 158-162 of In Third interna- 
tional symposium on fuel cells. Brussels; Presses Academiques Eu- 
ropeennes (1969). (In German) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

A fuel cell was described which was used as the elec- 
trochemical detector for the selective gas-chromatographic deter- 
mination of alcohols and aldehydes. A thin platinized gas diffusion 
electrode over which the carrier gas passed was used as measure- 
ment electrode. The preparation of a suitable measurement elec- 
trode and the sensitivity of the reading is discussed as a function of 
the working potential. Methanol was detected at a detection limit 
of 10-"® mol/sec with a selectivity of 10‘ with respect to hydrocar- 
bons. 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 


REFER ALSO TO CITATION(S) 19714, 19719, 19720, 19735, 
19736, 19739, 19745, 19746, 19749, 19750, 19752, 19753, 
19754, 19760 


19765 Mechanisms and catalysis of hydrocarbon fuels on 
platinum. Huff, J.R. (Army Mobility Equipment Research and 
Development Center, Fort Belvoir, VA). pp 3-13 of In From elec- 
trocatalysis to fuel cells. Sandstede, G. (ed.). Seattle; University of 
Washington Press (1972). 

The mechanisms and catalysis of direct hydrocarbon oxida- 
tion on fuel cell electrodes has long been of interest since it offers 
the key to a simple, reliable source of electric power with many 
other desirable qualities. Over the past few years, a number of 
modes of attack have been employed in attempts to understand 
both the mechanism of oxidation and the catalytic factors which 
might increase the rate of reaction. Multipulse potentiodynamic 
techniques and other electrochemical methods in combination with 
isotopic exchange and gas chromatography have given some insight 
into the major problems and also some hope in solving the chief 
mechanistics and catalytic roadblocks to a direct hydrocarbon fuel 
cell. 


19766 Some aspects of the oxygen electrode. Urbach, H.B. 
(Naval Ship Research and Development Lab., Annapolis, MD). pp 
29-34 of In Third international symposium on fuel cells. Brussels; 
Presses Academiques Europeennes (1969). 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The ring and disc analysis of the mechanism of oxygen 
reduction on platinum has been examined with due consideration 
of the faradaic decomposition mechanism of peroxide. The experi- 
mental results are consistent with the interpretation that oxygen is 
entirely reduced via peroxy intermediates. The essential feature of 
differentiation between experimentally observed 2- and 4-electron 
processes may be ascribed to the desorption of the peroxy inter- 
mediate from the surface in the 2-electron case. The behavior of 
the disc-ring current ratio as a function of angular velocity may be 
interpreted in terms of a simultaneous peroxide oxidation and 
reduction. Peroxide oxidation may involve basic PtOH sites 
whereas peroxide reduction may involve acidic Pt sites. Since the 
concentration of these sites is linearly dependent upon potential, 
the linear voltage dependence of the slope of the disc-ring current 
ratio vs the inverse root of the rotational velocity is explained. 


19767 Mechanism of CO polarization at high temperature solid 
electrolyte fuel cell anodes. Zahradnik, R.L. (Carnegie-Mellon 
Univ., Pittsburgh). pp 125-130 of In Third international symposi- 
um on fuel cells. Brussels; Presses Academiques Europeennes 
(1969). 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The processes involved in the electrochemical oxidation of 
CO at porous high temperature solid electrolyte fuel cell anodes 
are treated theoretically. CO and oxygen ions are assumed to dif- 
fuse to reaction sites on the electrode where a voltage dependent 
second order chemical reaction occurs. At limiting cases, polariza- 
tion is related to electrode current density by Tafel-like expres- 
sions, with exchange currents proportional to various kinetic and 
transport rates. 
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19768 Reactivity of surface oxides in fuel oxidations. Conway, 
B.E.; Angerstein-Kozlowska, H.; MacDougall, B.; Tilak, B. (Univ. 
of Ottawa). pp 163-170 of In Third international symposium on 
fuel cells. Brussels; Presses Academiques Europeennes (1969). 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

Oxidation processes at electrodes involving fuel molecules 
or derived adsorbed intermediates which react with anodically 
generated surface oxide, e.g., as at Pt, are considered. The general 
electrochemical reduction of Pt surface oxide is first considered 
and then new experiments on the reactivity of several simple sub- 
stances including H, at Pt in acetonitrile solutions are reported. In 
the latter case, controlled additions of water enable the surface 
oxide to be developed to extents depending on the water content 
as well as the anode potential. H, and HCOOH are reactive under 
these conditions but HCHO and CH,OH are not. Finally, the non- 
steady state kinetics of surface oxidation processes studied by the 
well-known potentiodynamic method are examined theoretically. 


19769 Some aspects of oscillatory kinetics in fuel oxidations. 
Wojtowicz, J.; Conway, B.E. (Politechnika Warszawska, Poland). 
pp 171-179 of In Third international symposium on fuel cells. 
Brussels; Presses Academiques Europeennes (1969). 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

Periodic processes are often encountered in electrode reac- 
tions, particularly in the case of anodic oxidations. Analogous ef- 
fects have been found by other workers in systems of biological in- 
terest, e.g., with processes involving membranes and enzymes. The 
general problem is to account for why no chemical steady-state 
arises under conditions of controlled potential (potentiostatic) or 
controlled overall current or rate (galvanostatic). Here, a diffu- 
sion-controlled process with a coupled adsorption-electrochemical 
oxidation reaction (e.g., oxidation of C,H,) is examined and the 
special conditions which can lead to unstable steady-states, and 
hence periodicity, are established. 


19770 Catalytic activity of carbide in the oxidation of 
hydrogen. Boehm, H.; Pohl, F.A. (AEG, Telefunken, Frankfurt am 
Main). pp 183-186 of In Third international symposium on fuel 
cells. Brussels; Presses Academiques Europeennes (1969). (In Ger- 
man) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The catalytic properties of tungsten carbide can be sharply 
improved by suitable preparation methods and conditions. The 
reactions W + C and W + CO were studied in some detail. The ef- 
fect of the reaction temperature and the grain size of the tungsten 
carbide on the current density of the anodic hydrogen oxidation is 
described. The commercial hydrogen used contained numerous im- 
purities. The effect of catalyst poisons on the tungsten carbide 
electrodes and the modifications of its catalytic properties caused 
by these poisons were therefore investigated and the results re- 
ported. 


COS adsorbed rted platinum. Argano, E.S. 
(Instituto male Breda, Milan). pp 187. 190 of In Third interna- 
tional symposium on fuel cells. Brussels; Presses Academiques Eu- 
ropeennes (1969). 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

Poisoning by H,S of Pt surface gives rise to a weakly 

bonded structure of CO (2170 cm~') adsorbed on Pt. A number of 
forms of COS adsorbed on Pt were found. The strongly chemis- 
orbed band at 1920 cm~' was attributed to a CO, type chemisorp- 
tion. 
19772 Effect of lead on the anodic oxidation of formic acid on 
platinum. Schwarzer, E.; Vielstich, W. (Univ., Bonn). pp 220-226 
of In Third international symposium on fuel cells. Brussels; Presses 
Academiques Europeennes (1969). (In German) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

In the anodic oxidation of formic acid on Pt in acid elec- 
trolytes, the current density in the region of the first formic acid 
peak was increased by coating the electrode with Pb. The number 
of adsorbed Pb atoms was determined. An attempt was made to 
calculate the current-time curve and therefore to determine the 
velocity constants. 
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19773 Basic research in electrocatalysis. Bonnemay, M.; 
Bronoeel, G. (CNRS, Meudon-Bellevue, France). pp 243-246 of In 
Third international symposium on fuel cells. Brussels; Presses 
Academiques Europeennes (1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

A correlation method is described which can be used to 
show the structure effects of the solid on the kinetics of an elec- 
trocatalytic reaction such as Hz reversible 2H* + 2e. The experi- 
mental conditions with which this method can be used are 
described. 


19774 Adsorption and oxidation of hydrocarbons on platinum. 
Bonnemay, M. Bronoeel, G.; Doniat, D.; Momot, E.; Pesant, J.C. 
(CNRS, Bellvue, France). pp 253-257 of In Third international 
symposium on fuel cells. Brussels; Presses Academiques Eu- 
ropeennes (1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The electrochemical oxidation of some hydrocarbons on Pt 
was studied in H,SO, and H,PO, medium at 80 and 90°C. The 
study was made by a method which made possible the selective 
analysis of adsorption and charge transfer kinetics. 


19775 Theoretical and experimental study of electrocatalysis 
and application to the oxidation of hydrogen in acid medium. Feuil- 
lade, G.; Bouet, J.: Chenaux, B. (Centre de Recherches de la Com- 
pagnie Generale d’Electricite, Marcoule, France). pp 300-309 of 
In Third international symposium on fuel cells. Brussels; Presses 
Academiques Europeennes (1969). (In French) 

From 3. international symposium on fuel cells; Brussels, 
Belgium (16 Jun 1969). 

See CONF-690671—. 

The application of the Levich theory in the equation of 
electron exchange current makes it possible to define a rigorous 
selection criterion of the oxide systems, to know the optimum of 
the Peltier coefficient of the oxide-solution junction, and to know, 
in some measure, the equality of the cathodic redox potential of 
the oxide and the potential of the external electroactive system. 
This last result, coupled with the criterion of reliability, is applied 
to the study of voltage-pH diagrams with the purpose of a first 
determination of monometallic oxide catalysts. An extension of 
these principles to multimetallic oxides reveals the potentials of 
this class of materials, a consequence of the quasi-continuous mul- 
tiplicity of the combinations obtainable. The practical study uses a 
programmed potentiodynamic scanning method which reveals in 
detail the behavior of the oxide both from the viewpoint of the ac- 
tivity and of reliability. A significant application example is 
furnished by the oxides of W. This system has, in acid medium, a 
particularly high activity in the electrochemical oxidation of 
hydrogen. 


19776 Fuel cells and the theory of metals. Bocciarelli, C.V. 
(Pennsylvania Research Associates, Inc.). pp 33-42 of In From 
electrocatalysis to fuel cells. Sandstede, G. (ed.). Seattle; Universi- 
ty of Washington Press (1972). 

The first and last events in a fuel cell are the electronic 
exchanges between metal and ions. These do not appear to have 
been considered from the metal’s viewpoint, although the metals 
impose their own limitations as well as open new possibilities. 
Metal theory is applied to obtain information about the role of 
metal catalysts in electro-catalysis, particularly in reference to al- 
kaline hydrogen-oxygen fuel cells. Recourse is made to a simple 
model, analogous to that used to interpret field emission in 
vacuum. The following results have been obtained: (1) theoretical 
values for all the quantities in Tafel equation in terms of bulk pro- 
perties of the metal catalysts, such as free electron densities and 
Fermi level, and a clear understanding of the reasons why some 
processes are reversible (H-electrodes) and some irreversible (O- 
electrodes). (2) Selection rules for desirable properties of catalytic 
materials. Accordingly alloys of an intermetallic have been 
produced with varying Fermi levels, with and without added levels, 
which performed as predicted in actual cells. (3) From the preced- 
ing results the ability to improve the current voltage characteristics 
of alkaline fuel cells. Examples of initial performance of small fuel 
cells utilizing these catalysts are given. 


19777 Problems of the electrochemical oxidation of hydrocar- 
bons in low temperature fuel cells. Doniat, D. (Institut Battelle, 
Geneva). pp 205-213 of In From electrocatalysis to fuel cells. 
Sandstede, G. (ed.). Seattle; University of Washington Press 
(1972). 

The practical application of fuel cells employing hydrocar- 
bons is limited by the fact that the kinetics of the overall elec- 
trochemical oxidation is very slow. In order to improve the 
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kinetics, a better knowledge is required of the reaction mechanism 
occurring at the electrode. In particular, further knowledge is 
required of the adsorption step which appears to be the rate deter- 
minant. The majority of methods generally used for investigating 
this problem have various disadvantages. A new method has been 
employed to study these adsorption phenomena. Basic equations 
have been established for the analysis of the adsorption kinetics. 
Certain kinetic constants have been determined without resort to 
consideration of mass transfer or charge transfer phenomena. 


19778 Some basic of electrocatalysis. Bockris, J.O.; 
McHardy, J.; Sen, R. (Univ. of emmepenai Philadelphia). pp 
385-409 of In From electrocatalysis to fuel cells. Sandstede, G. 
(ed.). Seattle; University of Washington Press (1972). 

Despite Ostwald’s recognition in 1894 of the intrinsic ad- 
vantages of electrochemical energy conversion over thermal 
methods, practical difficulties and a series of misunderstandings 
delayed significant advances until the last decade. The first treat- 
ment of electrocatalysis was implicit in a 1935 paper by Horiuti 
and Polanyi, but no explicit discussion appeared until the 1960's. 
No effect of the electrode material is anticipated by thermodynam- 
ics for simple electron transfer (nonbonding) reactions, but a de- 
pendence of rate upon the work function PHI can arise from dou- 
ble-layer concentration effects. Analogous effects in the space- 
charge region of a semiconductor electrode can also give rise to a 
reaction rate dependent on PHI. For bonding reactions, large dif- 
ferences in rate observed among metal electrodes can be rational- 
ized from a simple model that predicts a linear variation of activa- 
tion energy with the adsorption energy of a reactant or product. 
For reactions involving two adsorbed species, e.g., the oxidation of 
ethylene, the problem of competitive adsorption must be con- 
sidered. The quantum mechanics of electron transfer reactions at 
interfaces is still in dispute 40 years after Gurney first formulated 
it. For bonding reactions typified by the hydrogen evolution reac- 
tion, two main approaches now prevail. In the Gurney-based ap- 
proach, thermal activation of an H*—OH, bond satisfies the condi- 
tion necessary for radiationless electron transfer, and the process is 
treated by tunneling theory. In the approach developed by Levich, 
a lattice model is used for the water structure, and the harmonic 
motion of H,O dipoles in this lattice provides electrostatic activa- 
tion energy for the reaction. The Levich model is treated by the 
adiabatic perturbation method of Platzman and Frank. Both 
models predict the same type of dependence for the reaction rate 
upon hydrogen adsorption energy as did the empirical model 
discussed earlier. 


PHOTOVOLTAIC CONVERTERS 


REFER ALSO TO CITATION(S) 18892, 18898, 18899, 18902, 
18904, 18905, 18906, 18907, 18908 


OTHER 
REFER ALSO TO CITATION(S) 18420 
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19779 High current dc homopolar generator: using carbon 
fibre brushes. Appleton, A.D. (International Research and 
Development Co. Ltd., Newcastle upon Tyne, Eng.). pp 447-451 
of In Fifth international conference on magnet technology (MT-5). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
I’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

This paper describes how the development of metal plated 
carbon fibre brushes has enabled the output of homopolar genera- 
tors to be greatly increased without the complication of using 
liquid metals. 


SUPERCONDUCTING GENERATORS 
tors. Smith, 


19780 Application of superconductors to ac genera 
J.L. Jr. (Massachusetts Inst. of Tech., Cambridge). pp 431-438 of 
In Fifth international conference on magnet technology (MT-5). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
l’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The opportunities, limitations and advantages of the applica- 
tion of superconductors in the field windings of A. C. generators 
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are given. The current state of the art is reviewed and the current 
work at MIT is summarized. Key problems, future developments 
and long range potential of superconducting generators are as- 
sessed. 


19781 Su ucting homopolar machines. Mailfert, A.J. 
(INPL (ENSEM), Fontenay-aux-Roses, France). pp 439-446 of In 
Fifth international conference on magnet technology (MT-5). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
I’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Different systems of homopolar machines under study are 
reviewed and a classification of their respective advantages is at- 
tempted. 


19782 Construction of a superconducting dipole to serve as in- 
ductor of a synchronous machine with torque compensation. Pinet, 
C. (CNRS, Grenoble, France). pp 452-461 of In Fifth international 
conference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

An alternator of a novel type is described. In that machine 
the driving torque is transmitted by an asynchronous link using the 
inductor field. The working conditions of the dipole and its design 
are described. 


19783 Experimental and heat transfer studies of liquid helium 
in the high speed rotating frame for the ion of supercon- 
ducting ac machinery. Scurlock, R.G.; Thornton, G.K. (Univ. of 
Southampton, Eng.). pp 530--534 of In Fifth international con- 
ference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Experiments with a low helium boil-off rig, 450 mm diame- 
ter, rotating at speeds up to 3000 rpm indicate that the behavior of 
helium in the rotating frame is predictable and that no irreversible 
heating effects occur. Heat transfer is good and takes place via 
enhanced free convective flow according to the correlation Nu = 
0.23(Ra)°* over local acceleration fields from 180 g to 1600 g. 


SUPERCONDUCTING MOTORS 
REFER ALSO TO CITATION(S) 19779, 19783, 20330 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 19438, 19452, 19477, 19506, 
19508, 19509, 19515, 19517, 19520, 19529, 19530, 19531, 
19537, 19543, 19595, 19620, 19626 


BUILDINGS 


REFER ALSO TO CITATION(S) 18582, 18583, 18934, 19505, 
19507, 19622, 19626, 19629, 21065 


19784 Estimates of profitability in conjunction with measures 
taken in existing buildings to save energy. Jarnefors, U. Stockholm; 
Svensk Byggtjanst (1975). 52p. (In Swedish). (R—40:1975). 

An estimating method is presented which will enable deci- 
sion makers to carry out the estimates necessary in conjunction 
with measures to save energy. In this way, the judgment of the 
decision maker as to the necessary profitability can provide the 
yardstick which governs the formulation of the measures in 
question by the tenderers. The estimating method, the ACGP 
system, permits an easy check on the consequences of changes in 
savings in energy or running costs. These changes, which are natu- 
rally uncertain, are included in the estimate in the form of 
forecasts which should be made by the decision maker. All neces- 
sary estimates, even sophisticated ones, can be carried out using 
no aids other than the ACGP diagrams. 


19785 Buildings and energy: problems and _ perspectives. 
Wisnicki, B.P. (Univ. of British Columbia, Vancouver). DMG-DRS 
J.; 9: No. 3, 229-234( 1975). 


From 3. international conference of the design methods 
group; Berkeley, California, USA (7 Jul 1975). 

See CONF-750751—P2. 

Buildings, being shelters of life, are by necessity energy 
modifiers, an aspect which always used to be incorporated in their 
design in a balanced, reasonable manner as long as the available 
means were restricted. This conservativeness changed, however, to 
extravagance and waste in industrialized societies. Current 


economic and environmental concerns are resulting in efforts to . 


reformulate the philosophy of design and the pattern of building 
from an energy point of view. A method is suggested in which the 
comprehensive design pattern is supported by an energy oriented 
sub-pattern, defining the key parameters and relations. A new style 
will emerge which should free the designer from specialized, 
detailed analyses and which should display regional features, cli- 
mate being the key energy aspect. 


19786 (NBS-BSS—71) Proposed concept for determining the 
need for air conditioning for buildings based on building thermal 
response and human comfort. Hill, J.E.; Kusuda, T.; Liu, S.T.; 
Powell, F.J. (National Bureau of Standards, Washington, D.C. 
(USA)). Aug 1975. 15S5p. GPO $2.25. 

Determining the need for air conditioning can be based on a 
wide variety of factors. To date, the only criteria that have been 
written and can be referenced are those of several federal or- 
ganizations and many are not really criteria in the true sense of the 
word. They are guidelines to be used in the determination of fund 
allocation; in other words, provisions are made to air condition 
federal facilities in specific geographical locations if pertinent 
weather characteristics of that locality meet certain requirements. 
The concept is presented that true criteria can be established 
based both on weather characteristics of the locality as well as 
characteristics of the building or structure under consideration. 
Details are given of a study showing the feasibility of such a 
scheme. A simulation was made of two proposed residences in 
several geographical localities. For the simulation, actual hour-by- 
hour weather data was used in conjunction with a sophisticated 
computer program. The results revealed, for the non air-condi- 
tioned spaces, the extent and duration of undesirable indoor condi- 
tions based upon generally accepted comfort indices. The, concept 
of a new "’comfort’’ or ‘’discomfort’’ index called Predicted In- 
door Habitability Index (PIHI) is introduced. The authors indicate 
the way in which a criterion could be established that would be in 
the form of tables indicating, for a given specified building and 
geographical locality, whether mechanical cooling should or should 
not be installed. 


19787 Heat-pump system for hot-water room-heating. 
Ledermann, H. US Patent 3,959,986. 15 Oct i974. Priority date 
16 Oct 1973, Switzerland. vp. 

A heat-pump system for room heating by hot water is 
described. It uses the external atmospheric air as a source of heat, 
has an air cooler operating as an evaporator, a compressor con- 
nected to the air cooler, a condenser connected to the compressor, 
a hot-water storage vessel and room-heaters supplied thereby, and 
an evaporator operating as a water cooler for cooling water from 
the storage vessel, characterized in that the water in the storage 
vessel is heated, and that heat, which is withdrawn from the exter- 
nal air by said air cooler, is supplied by the compressor and the 
condenser to the water, circulating through the storage vessel. 


19788 Long term strategy for energy conservation in building. 
van den Berg, R. DMG-DRS J.; 9: No. 3, 253-258( 1975). 

From 3. international conference of the design methods 
group; Berkeley, California, USA (7 Jul 1975). 

See CONF-750751—P2. 

A description is given of the advantages of energy conserva- 
tion in building processes which are the result of production in the 
communal and individual sphere. The necessity of considering the 
dweller in the mass-housing process in order to save energy is 
emphasized. Examples of energy conservation within this context, 
and guidelines for possible research are given. (auth) 


19789 Eco-design project. Lee-Smith, D.; Gloster, M. (York 
Univ., Toronto). DMG-DRS J.; 9: No. 3, 259-264( 1975). 

From 3. international conference of the design methods 
group; Berkeley, California, USA (7 Jul 1975). 

See CONF-750751—P2. 

A description is given of an interdisciplinary workshop 
being run for developing criteria and prototype designs for low en- 
vironmental impact shelter systems. Only a radical new approach 
to environmental design interdisciplinary method will achieve ener- 
gy conservation in building with any effectiveness and is insuffi- 
cient to look at energy conservation in building without looking at 
energy conservation in lifestyle at the same time. Some variations 
on second generation design methods are proposed. An argumen- 
tative design process model involving cycles of operation and test- 
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ing in use is advocated for innovative design where lifestyle change 
is envisaged along with physical re-design. The method is likened 
to a process planning model, and to the ‘’TOTE’’ model of 
behavior. Finally an environmental design learning process through 
the argumentative method is postulated. (auth) 


19790 Energy recovery system. Glancy, W.P. US Patent 
3,926,249. 16 Dec 1975. Filed date 11 Dec 1973. 12p. 

A method and apparatus to recover energy from used or 
foul air and to return the energy into fresh air to reduce the ener- 
gy input to a ventilation system are discussed. The ventilation ap- 
paratus is adapted to maintain fluid flow through a first heat 
exchanger, positioned in a fresh air passage, and through a second 
heat exchanger, positioned in an exhaust passage, at a controlled 
rate to afford maximum or controlled heat transfer efficiency for 
precooling or preheating fresh air drawn into the system. A control 
apparatus is provided to maintain flow of fluid through the heat 
exchangers such that the sum of the mass flow of fresh air times 
the specific heat of the fresh air, plus the mass flow of the exhaust 
air times the apparent specific heat of exhaust air, is equal to two 
times the mass flow of fluid times the specific heat of the fluid. 


RESIDENTIAL 


REFER ALSO TO CITATION(S) 18393, 19446, 19461, 19510, 
19519 


19791 (COM—75-11029/6ST) Making the most of your ener- 
gy dollars in home heating and cooling. Consumer information se- 
ries (final). Jacobs, M.; Petersen, S.R. (National Bureau of Stan- 
dards, Washington, D.C. (USA)). Jun 1975. 20p. (NBS-CIS—8). 
NTIS $3.25. 

Sponsored in part by Federal Energy Administration, 
Washington, D.C. 

The report provides basic energy conservation information 
of an economic nature to homeowners. It is concerned primarily 
with energy conservation improvements which will decrease heat- 
ing and cooling costs in houses. Investment in insulation, storm 
windows and doors, and weatherstripping/caulking is examined 
with regards to different climates and different energy prices in 
order to determine the combination of these improvements which 
will provide the greatest long-run economies in space heating and 
cooling to the homeowner. Information of a general nature on the 
proper use of such improvement is outlined and further references 
are listed. 


OFFICE 
REFER ALSO TO CITATION(S) 19504 


COMMERCIAL 
REFER ALSO TO CITATION(S) 19510 


19792 (AD-A—012117) Detecting structural heat losses with 
mobile infrared thermography. Part II. Survey of Pease Air Force 
Base, Portsmouth, New Hampshire. Research report. Munis, R.H.; 
Berger, R.H.; Marshall, S.J.; Bush, M.A. (Cold Regions Research 
and Engineering Lab., Hanover, N.H. (USA)). Jun 1975. 33p. 
(CRREL-RR—338). NTIS $3.75. 

See also report dated Oct 1974, AD-A—001549. 

During the winter of 1973-74 a mobile infrared thermog- 
raphy system was used to survey housing units and base facilities at 
Pease Air Force Base, Portsmouth, New Hampshire. This report 
provides both qualitative and quantitative evidence regarding heat 
flow out of the eave vents of these housing units. Calculations in- 
dicate that a significant amount of heat is being lost in this manner 
due to inadequate attic (cap) insulation. Possible evidence of in- 
complete ventilation could explain the presence of condensation in 
the housing units. Analyses of thermograms are presented to show 
the possible existence of low and high pressure areas around a 
structure and how they relate to heat loss. (GRA) 


TRANSPORTATION AND PROPULSION 


REFER ALSO TO CITATION(S) 19505, 19621, 19804 


RAILWAY 
REFER ALSO TO CITATION(S) 19855 
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LAND AND ROADWAY 


REFER ALSO TO CITATION(S) 19511, 19544, 19827, 19828, 
19829, 19830, 19831, 19832, 19836, 19837, 19838, 19852, 
19853, 19854 


19793 (PB—241823) Carpool incentives and opportunities. Re- 
= of the United States Congress pursuant to Section 3(e) Public 

w 93-239. Emergency Highway Energy Conservation Act. 
(Federal Highway Administration, Washington, D.C. (USA)). Feb 
1975. 104p. (FH—11-8325). NTIS $5.25. 

The report includes (1) a description of methods and pro- 
grams used to promote carpooling, (2) a discussion of the success 
of these methods, (3) an evaluation of a broad range of incentives 
to promote carpooling, and (4) recommendations on government 
actions to encourage carpooling. The report recommended that the 
Federal Government broaden its efforts to encourage carpooling to 
set an example as a major employer. The report also recommends 
that State and local governments expand efforts to encourage car- 
pooling through (1) the development of highway projects provid- 
ing preferential treatment for carpools, and (2) assistance to em- 
ployers in promoting carpooling among their employees. 


SEA AND WATER 
REFER ALSO TO CITATION(S) 19627 


INDUSTRY 


REFER ALSO TO CITATION(S) 19505, 19516, 19623, 19629, 
21065 


ENERGY SOURCES 

REFER ALSO TO CITATION(S) 19625, 21063 

19794 (PB—242832) Industrial energy study of the glass in- 
dustry. Final report. Schoor, J.R.; Anderson, G.A. (Battelle 


Columbus Labs., Ohio (USA)). 1 Dec 1975. Contract DI-14-01- 
0001-1667. 25I1p. NTIS $8.50. 


The report examines types and amounts of energy used 
within various industry segments. It also covers the structure of 
each industry, how the energy is used, plant variations within an 
industry segment, energy supply situations, possible energy sub- 
stitution and conservation technology, and constraints placed upon 
each industry segment as a result of energy and other shortages. 


19795 Process for extracting water and energy from synthesis 
gas. Hand, J.W. (to Mintech Corp.). US Patent 3,928,973. 30 Dec 
1975. Filed date 12 Aug 1974. 6p. 

Synthesis gas is produced, at moderate to high pressure, by 
reacting steam and oxygen with a solid carbonaceous material, and 
the gas is then saturated under pressure, with water obtained both 
from drying the carbonaceous material and from scrubbing the gas 
in aqueous solutions of alkali salts to remove inpurities. The pres- 
surized, water-saturated synthesis gas is then cooled and dried by 
passing it through an expansion turbine, followed by a condensor 
of the tube and shell type. The expansion turbine is mechanically 
coupled to one or more rotary compressors, which recompress the 
noncondensable components of the synthesis gas stream passing 
through the condensor to a pressure suited for subsequent catalytic 
synthesis of methanol, methane or ammonia. Work extracted from 
the moist synthesis gas stream by the expansion turbine, is used for 
recompressing the dry synthesis gas, for compressing air for manu- 
facturing oxygen used in the synthesis gas generator, or for 
producing an electric current or other purpose. 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 19624, 19842, 19843, 19847 


19796 (ARH-SA—259) Energy conservation program. Curren, 
E.F. (Atlantic Richfield Hanford Co., Richland, Wash. (USA)). 13 
May 1976. Contract E(45-1)-2130. Sp. Dep. NTIS $3.50. 

The energy conservation program undertaken by ARHCO 
to reduce energy consumption in the operation of the fuels 
reprocessing and waste management facilities on the Hanford 
reservation is described. This program includes fuel conservation 
for transportation equipment at the facilities, minimizing power 
requirements for lighting and air conditioning buildings, and reduc- 
ing the energy demands of the processes used. (LCL) 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 19512, 19847, 20546, 21059 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


RECYCLING 


19797 (CONF-7505106—3) Recycling in the waste manage- 
ment program of the West German government. Koelble, J. 
Bundesministerium des Innern, Bonn (F.R. Germany)). 1975. 
21p. (In German). Dep. NTIS (US Sales Only) $3.50. 

From Symposium on recycling) an example from the glass 
industry; Dusseldorf, German, Federal Republic of *F.R. Germany® 
(13 May 1975). 

The following subjects are discussed: the quantities of indus- 
trial, household, and agricultural wastes produced in West Ger- 
many; the cost and environmental effects of waste handling and 
disposal; ways of reducing waste production as industrial growth 
proceeds; waste uses including waste burning to produce heat and 
power; experience with material recovery from the recycling of 
metal, glass and paper wastes; and the technical, economic, or- 
ganizational, and environmental aspects of recycling. 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 19505, 19523, 19599, 19600, 
19602, 19603, 19607, 19622 


BUILDINGS 


19798 Energy consciousness in the design of lighting for people. 
Halldane, J.F. (Federal Energy Administration, Washington, DC). 
DMG-DRS J.; 9: No. 3, 242-247(1975). 

From 3. international conference of the design methods 
group; Berkeley, California, USA (7 Jul 1975). 

See CONF-750751—P2. 

A comprehensive overview of energy and power distribution 
in the environment is presented as it relates to lighting. The objec- 
tives are to develop a consciousness of the effects of light and vi- 
sion in order to utilize them more effectively. Notes are made of 
the physical effects of radiant power on living things and materials 
including thermal absorption, reflection, transmission, refraction, 
spectral conversion, interference, diffraction, polarization, 
phototropy, luminescence, photochemical changes, and photoelec- 
tric effects. Environmental issues are stressed. The evaluation 
process in design is briefly discussed. Reference is made to the 
goal, parameter, synthesis, and criterion specification as a checklist 
for evaluation. Particular concern is raised for the occupants who 
experience the constructed environment, since their interests do 
not appear to be sufficiently represented in the present day design 
process. Meaningfulness of measurement is emphasized and some 
anomalies illustrated. (auth) 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 18879, 18881, 20960 


19799 (PB—239119) Industrial solid waste classification 
systems. Final report. Berkowitz, J.B.; March, F.; Horne, R. (Little 
(Arthur D.), Inc., Cambridge, Mass. (USA)). Jan 1975. Contract 
EPA-68-03-0123. 413p. NTIS $10.50. 

A classification system for industrial processing wastes was 
developed based on waste stream characteristics, materials com- 
ponents, and chemical composition. An associated inventory form 
was devised for systematic reporting of a variety of waste descrip- 
tors including physical form, composition, methods of handling, 
treatment and disposal, and potential for reuse. The system was 
developed by literature review, consultations, and site visits. It is 
intended for application to industrial waste surveys and to the 
preparation of statistical summaries of parameters pertinent to 
solid waste management. The system is adaptable to computer 
storage and retrieval of information related to reuse potential and 
disposability of industrial wastes. It is designed to cover all indus- 
tries of the SIC codes, and has been tested on a broad representa- 
tion of processing waste streams in a large number of industries. 
(GRA) 


19860 (PB—244311) Characterization and utilization of mu- 
nicipal and utility sludges and ashes. Volume II. Municipal sludges. 
Final report. Hecht, N.L.; Duvall, D.S.; Rachidi, A.S. (Dayton 
Univ., Ohio (USA). Research Inst.). May 1975. 241p. NTIS $7.50. 

A comprehensive characterization and evaluation was per- 
formed of disposal and utilization practices for sludges from mu- 
nicipal wastewater and water treatment plants. The nature and 
quantities of the sludges were discussed. Various sludge handling 
and treatment techniques were detailed. Problems encountered in 
sludge disposal were reviewed, and the economics of wastewater 
sludge disposal were discussed. (GRA) 
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19801 (PB—244313) Characterization and utilization of mu- 
nicipal and utility sludges and ashes. Volume IV. Municipal in- 
cinerator residues. Final report. Hecht, N.L.; Duvall, D.S. (Dayton 
Univ., Ohio (USA). Research Inst.). May 1975. 67p. NTIS $4.25. 

The composition and current disposal practices for the 
residue resulting from the incineration of urban refuse have been 
studied. In addition, the characteristics of urban refuse are 
described, and the location and capacity of the nation’s municipal 
incinerators specified. The economic and technical potential for 
utilizing materials recovered from the residue have also been stu- 
died. (GRA) 


19802 Catalytic synthesis gas manufacture. White, R.J. (to 
Chevron Research Co.). US Patent 3,759,677. 18 Sep 1973. 

Chevron Research Co. developed a synthesis gas production 
process which allows an unexpectedly high conversion rate when 
an organic feed material such as solid municipal waste is contacted 
with steam in the presence of an alkali metal carbonate catalyst at 
700 to 1600°F and 4 to 20 atm. The organic feed material must 
contain a minimum of 10 percent (preferably 25 percent or more) 
oxygen and less than 5 percent sulfur and preferably be reacted 
with steam over a potassium catalyst. In the preferred version of 
the process, the organic feed material and steam are fed to the top 
or upper part of the reactor to allow a basically downward flow of 
materials, and the hydrogen-rich gases are withdrawn from the 
lower part of the reactor. The preferred arrangement allows less 
oily materials to form and less unconverted materials to be 
withdrawn. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


REFER ALSO TO CITATION(S) 19438 


19803 (AD-A—011848) Survey of advanced propulsion 
systems for surface vehicles. Final report, Oct 1973—Dec 1974. 
Riddell, F.R. (Institute for Defense Analyses, Arlington, Va. 
(USA). Science and Technology Div.). Jan 1975. Contract 
DAHC15-73-C-0200. 206p. (P— 1073). NTIS $7.25. 

Future military needs in propulsion systems for surface vehi- 
cles are examined in order to provide guidance for programs 
directed at improved engines, transmissions, thrusters, and fuels. It 
is observed that there is a physical tendency for power-generating 
systems to grow heavier per horsepower as output increases. This 
trend runs counter to the requirements of more mobile vehicles 
which need more power for less weight. These effects are quan- 
tified, and it is shown that the performance demands of many pro- 
jected military surface vehicles severely restrict the propulsion 
system options that technology can provide. 


19804 (DOT-TST—76-37) Awards to academic institutions by 
the Department of Transportation in FY 1975. Megerian, G.K.; 
Whitfield, H.L. (Department of Transportation, Washington, D.C. 
(USA)). 20 Feb 1976. 142p. NTIS. 

A comprehensive listing is given of contracts and grants 
awarded by the Department of Transportation to colleges and 
universities during fiscal year 1975. The awards are categorized 
into seven different schemes. Subject areas include (1) carpooling; 
(2) problems of the elderly and the handicapped; (3) energy; (4) 
environment; (5) facilities and services; (6) Federal Government 
role; (7) freight movement; (8) human factors; (9) land use 
planning; (10) management; (11) materials; (12) motorcycles; 
(13) noise; (14) personal rapid transit; (15) rural planning; (16) 
safety; (17) systems development; (18) taxicabs; (19) technology; 
(20) traffic c 1; (21) training; (22) tunneling; and (23) urban 
planning. (PMA) 


19805 (ERDA—76-61) Highway vehicle contractors 
coordination meeting, Ann Arbor, Michigan, November 17—18, 
1975. Ninth summary report. (Energy Research and Development 
Administration, Washington, D.C. (USA). Div. of i 
Energy Conservation). 1975. 257p. Dep. NTIS $9. 

A report is given of the ninth st to a meeting of the 
contractors of ERDA’s Division of Transportation Energy Conser- 
vation. Presentation and discussion summaries include: (1) in- 
troductory and keynote remarks by ERDA; (2) heat engine 
systems including gas turbine engines and components, diesel en- 
gines, Stirling engines, and Rankine engines; and (3) powertrains 
and vehicle systems aimed at near-term improvements in fuel 
pee f A separate abstract for each of the 24 presentations is 
included in ERDA Energy Research Abstracts (ERA). (PMA) 
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19806 (TEC—76/002, pp 1-3) Highway Vehicle Systems, Divi- 
sion of Transportation Energy Conservation: overview of status and 
trends. Thur, G. 1975. 

A In Highway vehicle systems contractors coordination meet- 
ing. 

, The current activities of ERDA's Office of Highway Vehicle 
Systems, Division of Transportation Energy Conservation are 
briefly reviewed. Research areas include advanced heat engines, 
powertrain and vehicular systems, electric and hybrid systems, and 
alternative fuels utilization. (PMA) 


19807 (TEC—76/002, pp 4-31) Summary of results from 
study, ‘Should we have a new engine: an Automotive Power 
Systems evaluation’’. Stephenson, R.R. (Jet Propulsion Lab., 
Pasadena, CA). 1975. 

In Highway vehicle systems contractors coordination meet- 
ing. 

Alternatives to the conventional Otto cycle engine were ex- 
amined, and engine comparisons made on the basis of comparable 
time frames and levels of development. Findings of the program 
concern exhaust gases, fuels, vehicle design, heat engines, electric 
vehicles, and hybrid vehicles. In view of the findings the following 
strategy was derived: In the short-term, further reduée emissions 
and make available efficiency gains for the Otto engine. Also, im- 
plement vehicle changes as soon as possible to achieve rapid, sig- 
nificant energy savings. This should provide some time to do the 
necessary development on Stirling, single-shaft Brayton, and/or 
free turbine Brayton engines in an aggressive manner. Target for 
1985 introduction should be adopted. 


19808 (TEC—76/002, pp 151-152) Baseline evaluation of 
vehicle systems. Luchter, S. 1975. 

In Highway vehicle systems contractors coordination meet- 
ing. 

A brief outline is given of the purpose and planning of a 
program to evaluate and compare vehicle system improvements 
resulting from Government and industrial efforts. A data base will 
be established which will be used to develop a model of fleet fuel 
economy, and a reference vehicle will be used to confirm results. 
(PMA) 


19809 (TEC—76/002, pp 225-229) Automotive energy effi- 
ciency program (AEEP). Miller, H.G. 1975. 

In Highway vehicle systems contractors coordination meet- 
ing. 

An outline is given of a program to support, through 
technological and socio-economic evaluations, the development of 
national policies and programs conducive to fast, safe, efficient, 
and convenient transportation at the lowest cost. The program 
scope encompasses cars, trucks, buses, and highways, and testing 
and evaluation will be carried out, but not development. The pro- 
gram approach, the industry analysis, and consumer studies are 
described. (PMA) 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 19513 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 19848, 19851 


DIESEL 


19810 (TEC—76/002, pp 
Blackburn, E. 1975. 
In Highway vehicle systems contractors coordination meet- 


31-43) Diesel automobile. 


ing. 

The first phase of the lightweight diesel engine program for 
passenger cars was recently completed. The program consisted of 
three major tasks: (1) requirements analysis; (2) preliminary en- 
gine design; and (3) new component development. The require- 
ments analysis tasks required the formulation of a vehicle per- 
formance model with verification and conduct parametric studies 
utilizing the model. An existing performance model used for milita- 
ry tank programs was modified for automobiles. This model is 
complete and was verified by actual automotive tests in a Mer- 
cedes 300D. Parametric studies were conducted utilizing the per- 
formance model to translate the vehicle requirements into engine 
design parameters. The vehicle performance analysis indicates that 
an engine of 130 gross horsepower is required in the 3000 pound 
curb weight automobile. Preliminary design was completed for a 
six-cylinder, in-line, turbocharged, 130 gross horsepower engine 
using variable compression ratio and swirl chamber combustion 
system. 
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TURBINE 


REFER ALSO TO CITATION(S) 19839, 19842, 19843, 19844, 
19845, 19846, 19847, 19850 


19811 (COO—2749-T2) Baseline Gas Turbine Development 
Program second quaterly progress report. Wagner, C.E. (Chrysler 
r+ Detroit, Mich. (USA)). 30 Apr 1973. 63p. Dep. NTIS 

Progress is reported for a program to demonstrate by 1976 
an experimental gas turbine powered automobile which meets the 
1976 Federal Emissions standards and which is competitive in fuel 
economy, performance, reliability, and potential manufacturing 
cost with the conventional piston engine powered, standard size 
American automobile. Procurement delays have caused engine 
deliveries to slip one to two months. Assembly of Engine 3 with 
special instrumentation for NASA and Engine 4 to be used in the 
first vehicle has commenced. Resolution of some intake design 
details will complete the vehicle installation design. Other vehicle 
component and modification efforts are on schedule. Support ac- 
tivity has included: (1) studies and proposals for improving engine 
fuel economy; (2) ceramic, recuperator calculations; (3) coopera- 
tion with NASA’s program by giving a design review, providing en- 
gine drawings, planning and fabricating instrumentation for their 
engine, and advising them on matters relating to their engine test 
facilities; (4) refinement of a combustor test procedure; and (5) 
two ‘'sixth generation’’ vehicle demonstrations. Engine endurance 
activity has started with the evaluation of a proprietary molded in- 
sulation. Limited progress was made in the experimental deter- 
mination of variable geometry combustor control parameters. 
Ceramic regenerator specifications were prepared. A sub-contrac- 
tor for an integrated control system was selected pending approval 
by the EPA Contract Officer. Design studies in support of the 
"'Gatorized’’ turbine wheel contract are underway. Initial develop- 
ment tests on a rotary nozzle actuator are showing good progress 
towards achieving fast response times. A limited amount of 
development of the fuel control still remains before acceleration 
tests with and without a Free Rotor can be run. 


19812 (COO—2749-T3) Baseline Gas Turbine De 
Program third quarterly progress . Wagner, C.E. (Chrysler 
Corp., Detroit, Mich. (USA)). 31 Jul 1973. 70p. Dep. NTIS $4.50. 

Progress is reported for a program to demonstrate by 1976 
an experimental gas turbine powered automobile which meets the 
1976 Federal Emission Standards, has significantly improved fuel 
economy, and is competitive in performance, reliability, and poten- 
tial manufacturing cost with the conventional piston engine 
powered, standard-size American automobile. Procurement delays 
have caused an additional one-month slippage in engine deliveries. 
All test cell conversion and preparation tasks are complete. As- 
sembly, qualification, and delivery to NASA of Engine 3 were ac- 
complished. Vehicle installation design tasks were completed. 
Vehicle structural modifications were completed. Initial operation 
of the first vehicle has slipped two weeks due to engine delivery 
schedule changes. The planned training activity for the NASA 
technician took place. Endurance activity has included continued 
testing of molded insulation and the start of testing of new coarse 
pitch regenerator drive gears. Testing of a variable geometry com- 
bustor for control schedule optimization started. The all-ceramic 
regenerator core program was formulated, and work started on 
design and fabrication or procurement of core, drive, and seal 
hardware required specifically for these cores. The integrated con- 
trol system sub-contract is delayed pending resolution of the ad- 
justments to the scope of work. An elasto-plastic stress analysis 
program is being written in support of design efforts associated 
with the low cost turbine wheel manufacturing process develop- 
ment. The torque converter lock-up program was defined and 
hardware procurement started. The original test request for free 
versus geared gas generator rotor evaluation was completed. A 
preliminary pot owt of the test results was made. 


19813 (COO—2749-T10) Baseline Gas Turbine De 
Program. Tenth quarterly progress report. Schmidt, F.W.; Wagner, 
C.E. (Chrysler Corp., Detroit, Mich. (USA)). 30 Apr 1975. Con- 
tract E(11-1)-2749. 202p. Dep. NTIS $7.75. 

Progress is reported for a program to demonstrate by 1976 
an experimental gas turbine powered automobile which meets the 
1978 Federal Emissions Standards, has significantly improved fuel 
economy, and is competitive in performance, reliability, and poten- 
tial manufacturing cost with the conventional piston engine 
powered, standard size American automobile. A fuel control 
system is being developed to allow program evaluation of a very 
promising low emissions, single stage, fixed geometry proprietary 
burner. Ceramic regenerators are under test in the free-rotor vehi- 
cle, and some have completed 30 hours of performance evaluation. 
Three-dimensional ceramic regenerator transient thermal 
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structural analysis programs are operational. Initial friction and 
wear test fixture results show that zirconium oxide fully stabilized 
by yttrium oxide is an effective substitute for nickel oxide in a 
| wegen sprayed seal. A preprototype control system was adapted 
or variable inlet guide vane control in a vehicle installation. An 
evaluation of the free-rotor accessory drive concept in a vehicle 
showed no serious mechanical integrity problems. Simplifications 
are being made to the water injection system; significant metallur- 
gical analysis of observed erosion/corrosion problems was accom- 
plished. Variable inlet guide vane aerodynamic loss characteristics 
were determined. Generally satisfactory results with linerless insu- 
lation are resulting in extended use and application. Pattern work 
for the upgraded engine housing and the power turbine wheel 
castings are in process. A computer design analysis of the 
regenerator drive gears was made, and an analysis was completed 
of a three peripheral roller regenerator support and drive proposal 
for the upgraded engine. 


19814 (COO—2749-T11) Baseline Gas Turbine Development 
Program. Eleventh quarterly progress report. Schmidt, F.W.; 
Wagner, C.E. (Chrysler Corp., Detroit, Mich. (USA)). 31 Jul 
1975. Contract E(11-1)-2749. 375p. Dep. NTIS $10.50. 

Progress is reported for a program to demonstrate by 1976 
an experimental gas turbine powered automobile which meets the 
1978 Federal Emissions Standards, has significantly improved fuel 
economy, and is competitive in performance, reliability, and poten- 
tial manufacturing cost with the conventional piston engine 
powered, standard size American automobile. NASA completed in- 
itial heat balance testing of a baseline engine. An additional 450 
hours were run on ceramic regenerators and seals. Seal wear rates 
are very good, and the elastomeric mounting system was satisfacto- 
ry. An engine/control oil supply system based on the power steer- 
ing pump is successfully operating in baseline vehicles. The design 
of the upgraded engine power turbine nozzle actuator was final- 
ized, and layouts of the inlet guide vane actuator are in process. A 
lock-up torque converter was installed in the free rotor vehicle. 
Baseline engine and vehicle testing of water injection and variable 
inlet guide vanes was completed. A thermal analysis of the gas 
generator is in process. A steady-state, full power analysis was 
made. A three-dimensional stress analysis of the compressor cover 
was made. The power turbine nozzle actuating system layout was 
completed. The analytical studies of the power turbine rotor 
bearings were completed. MTI completed the design of the gas 
generator rotor simulation fixture and is starting to build it. Op- 
timized reduction gears were successfully tested in a baseline en- 
gine. 


19815 (COO—2749-T12) Baseline Gas Turbine Development 
Program twelfth quarterly progress report. Schmidt, F.W.; Wagner, 
C.E. (Chrysler Corp., Detroit, Mich. (USA)). 31 Oct 1975. Con- 
tract E(11-1)-2749. 159p. Dep. NTIS $6.75. 

Progress is reported for a program to demonstrate by 1976 
an experimental gas turbine powered automobile which meets the 
1978 Federal Emissions Standards, has significantly improved fuel 
economy, and is competitive in performance, reliability, and poten- 
tial manufacturing cost with the conventional piston engine 
powered, standard size American automobile. The endurance en- 
gine was modified to incorporate a power turbine drive to the 
regenerators in order to simulate free rotor (upgraded) conditions. 
A portable baseline engine fixture complete with controls, intake, 
exhaust, and transmission is being assembled for odor evaluation. 
An additional 502 engine hours were accumulated on ceramic 
regenerators and seals. No core or seal failures were experienced 
during engine test. Initial fixture tests of zirconia seals show torque 
levels comparable with nickle oxide seals against the same matrix. 
An ambient compensation schedule was devised for the upgraded 
engine integrated control, and the integrated control system 
specifications were updated. A proposed hydromechanical automo- 
tive continuously variable ratio transmission (CVT) was evaluated 
and approved for preliminary development. Tests of heat rejection 
to the oil for lined versus linerless insulated engine assemblies in- 
dicated no heat loss penalty in omitting the metal liners. A study 
was made of various power turbine rotor assemblies and a final 
design was selected. Optimization studies of the two-stage power 
turbine reduction gears and regenerator spur and worm gears were 
completed. Initial tests on the fixture for simulating the scaled S-26 
upgraded burner have begun. 


19816 (TEC—76/002, pp 43-50) Baseline gas turbine engine 
program. Wagner, C.E. 1975. 

In Highway vehicle systems contractors coordination meet- 
ing. 

‘ Baseline engine activities are complete except for an evalua- 
tion of the efficiency of a pump-motor combination proposed for a 
hydromechanical, continuously variable transmission. Attention is 
now focused on the improvements for the upgraded engine and 
development of the engine itself. A very thorough review of the 
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upgraded engine design concept was completed. It is expected that 
the goal will be achieved: a gas turbine automobile which will 
demonstrate equal or superior fuel economy, compared to an 
equivalent piston engine car, and which will have emissions satisfy- 
ing 1978 Federal standards. The ceramic regenerator, the control 
system, and methods of increasing power are discussed. 
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STIRLING CYCLE 
REFER ALSO TO CITATION(S) 19842, 19843, 19847 


19817 (TEC—76/002, pp 117-126) Stirling engine program. 
Postma, N. 1975. 

. In Highway vehicle systems contractors coordination meet- 
ing. 

. A description if given of a feasibility study to: (1) evaluate 
the potential of the Stirling engine for significant improvements in 
emissions and fuel economy over the current internal combustion 
engine; and (2) initiate the design of the engine in the 80 to 100 
hp range suitable for use in a passenger car in the 2500 to 3000 
pound weight class. In addition, the program will involve the test- 
ing of a previously built 170 hp Stirling-powered automobile. 
Design features, including the combustor, fuel nozzle, igniter, pre- 
heater, and heater head, are discussed, and future plans are in- 
dicated. (PMA) 


RANKINE CYCLE 


19818 (TEC—76/002, pp 126-142) Rankine engine program. 
Demler, R. 1975. 
In Highway vehicle systems contractors coordination meet- 


The objectives of the program described are to demonstrate 
emissions well below the original 1976 Standards in a full size car 
with comparable acceleration performance without major en- 
croachment on the vehicle itself. The project is therefore oriented 
toward emissions and reasonable power density. Recently 
completed dynamometer tests of steam-powered automobiles show 
that the engine is capable of following the Federal Driving Cycle 
acceleration, power and speed requirements. The emissions are 
below ‘76 Standards, and the fuel economy is better than initial 
turbulence results. One of the important problems which had to be 
overcome was emission during a low temperature start. It should 
be noted that this is the first Scientific Energy Systems steam en- 
gine to be installed and tested this way in a modern vehicle. The 
rate of improvement, through detailed development changes, has 
been rapid. Although the basic objectives of this prototype demon- 
stration program appear to be achieved, there are still many obvi- 
ous improvements to be made. Hence, feasibility and practicality 
appear to be well established. Projections for the next generation 
competitive engine are discussed. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 19688, 19878 


19819 (NTIS/PS—75/490) Electric automobiles (a bibliography 
with abstracts). Report for 1964—Jun 1975. Hundemann, A.S. 
(National Technical Information Service, Springfield, Va. (USA)). 
Jun 1975. 85p. NTIS $25.00. 

Partial revision of COM—74-11573. 

Abstracts pertaining to battery systems, costs, and evalua- 
tions of electric vehicles are presented. Included are studies on 
nickel-zinc and lead-acid batteries and various types of lithium 
cells. (Contains 80 abstracts). 


19820 (PB—245027) Power and propulsion characteristics of 
the Dulles Transpo ‘72 personal rapid transit vehicles. Final report, 
Oct 1973—Jun 1974. Raposa, F.L.; Phillips, W.E. Jr. (Department 
of Transportation, Cambridge, Mass. (USA). Transportation 
Systems Center). Jul 1975. 110p. NTIS $5.25. 

The power and propulsion characteristics of the four dif- 
ferent PRT (personal rapid transit) vehicles demonstrated at 
Transpo ‘72 are determined by using analytical descriptions, manu- 
facturers’ data, and the test data from the Post-Transpo ‘72 Test 
Program. A comparative analysis of the four systems is presented. 
The performance features necessary to adequately describe each 
ona power and propulsion characteristics are also discussed. 

) 
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19821 Requirements of an electrochemical power source for a 
dual-mode urban transportation system. Beck, T.R. (Boeing Scien- 
tific Research Labs., Seattle). pp 379-383 of In From electrocatal- 
sis to fuel cells. Sandstede, G. (ed.). Seattle; University of 
ashington Press (1972). 

A great deal of discussion has been carried on about replac- 
ing the internal combustion engine in automobiles by batteries or 
fuel cells, and there are certainly some promising electrochemical 
systems under development. A possible alternative to the present 
automobile, less demanding on an electrochemical power source is 
described. This is a dual-mode system utilizing a small vehicle 
operated on a secondary electrochemical power source on city 
streets and on electric power supplied through a trolley while on 
an electrified rail system. Power and energy requirements for the 
dual-mode vehicle are within the present state of the art of lead- 
acid batteries, although a higher energy density electrochemical 
system would be desirable. 


19822 Problems arising in connection with the use of supercon- 
ducting coils in a passenger transport system. Autruffe, H. (French 
National Railways, Paris). pp 468-476 of In Fifth international 
conference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per I’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The use of superconducting coils for transport systems is 
mentioned as one of the possible applications of superconductivity. 
As a matter of fact, if a guideway is equipped with a non-fer- 
romagnetic metallic sheet and if a vehicle fitted with onboard su- 
perconducting coils is made to run over such a sheet, a repulsive 
force is generated, that will maintain the vehicle at a certain 
distance above the guideway. This occurs without any physical 
contact, and very high speeds can therefore be contemplated. 
Some experiments carried out in the U.S.A. and Japan have 
evidenced the validity of this concept. On the other hand, the use 
of superconducting coils set on a vehicle intended for passenger 
transport raises problems which are either the usual ones, as- 
sociated with the cryogenics at 4°K working temperature, or those 
which are specific to this form of operation (weight, cumbersome- 
ness, availability, safety and miniaturization). The question of 
whether such an application is worth all the investigation work 
required to solve those problems is discussed. 


19823 Superconducting magnets for levitated high speed vehi- 
cles. Rhodes, R.G.; Mulhall, B.E. (Univ. of Warwick, Eng.). pp 
493-496 of In Fifth international conference on magnet technology 
(MT-S). Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale 
per I’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The design of superconducting coils for magnetically 
levitated high speed vehicles is illustrated by considering the ex- 
perimental vehicle (weighing 150 kg) being built at the University 
of Warwick. The main features of coil and cryostat are discussed. 


19824 Magnetic attraction with controlled electromagnets. Wil- 
lis, D.R. (Tesla Engineering Ltd., Storrington, Eng.). pp 462-467 
of In Fifth international conference on magnet technology (MT-S5). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
I'Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Transportation of people in and out of city centers is a 
growing problem which has gained international interest. Present 
forms of transport are extravagant of energy, take too much space, 
and are rarely pollution-free. One solution is a system of guided 
vehicles, magnetically suspended, to carry up to twenty passengers 
in a fully automatic mode. The geometry of iron-cored electromag- 
nets for magnetically levitated vehicles is examined, and their per- 
formance and efficiency are discussed. The relative merits of using 
high or low density conductor for coils are demonstrated, and a 
brief summary of the use of these magnets in urban transportation 
schemes is given. 


HYBRID SYSTEMS 


19825 (TEC—76/002, pp 200-210) Turbocompounding spark 
ignition engines. Monaghan, M. 1975. 

In Highway vehicle systems contractors coordination meet- 
ing. 

The purpose of the program described is to study and 
design the most efficient means of utilizing the exhaust energy in a 
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spark ignition engine by compounding. The engine exhaust is fed 
to a gas turbine which is connected to the drive shaft. The general 
approach of the study is outlined, and the program results are sum- 
marized. (PMA) 


19826 (TEC—76/002, pp 192-200) Bottoming cycle for trucks. 
Doyle, E. 1975. 

In Highway vehicle systems contractors coordination meet- 
ing. 

The program described is focused on the long-haul diesel 
truck application for organic Rankine bottoming cycles. The pro- 
gram goal is the reduction in near-term transportation fuel require- 
ments through recovery of waste energy from diesel trucks. The in- 
vestigation is divided into two parts: the feasibility study program 
and the feasibility demonstration program. So far, the results of the 
program have shown that the addition of an organic Rankine bot- 
toming cycle to a long-haul diesel truck can improve the fuel 
economy by 15 percent over a typical duty cycle. This improve- 
ment represents a potential reduction of 1.8 billion gallons per 
year (120,000 barrels/day) in near-term transient fuel require- 
ments. Emission levels will be reduced by an amount equal to the 
gain in efficiency. Packaging feasibility diagrams and the concep- 
tual design are given. 


FLYWHEEL PROPULSION 


REFER ALSO TO CITATION(S) 19399 


VEHICLE DESIGN FACTORS 


19827 (PB—241770) Potential for motor vehicle fuel economy 
improvement. Report to the Congress. Special Congressional report, 
Jun—Oct 1974. Miller, H.G. (Department of Transportation, Cam- 
bridge, Mass. (USA). Transportation Systems Center). 24 Oct 
1974. 123p. (DOT-TSC-OST—75-9). NTIS $5.25. 

Prepared in cooperation with Committee on Commerce 
(U.S. Senate), Committee on Interstate and Foreign Commerce 
(U.S. House), and Environmental Protection Agency, Washington, 
D.C. 

The potential for fuel y improv t for new motor 
vehicles and the practicability of a fuel economy improvement 
standard of 20% in the 1980 time frame are discussed. An assess- 
ment is included of the technological problems of meeting any 
such standard: lead times involved, test procedures required to 
determine compliance, economic costs and benefits, enforcement 
means, effect on energy and other resources, and the relationship 
of safety and emission standards. 


19828 (PB—241771) Study of potential for motor vehicle fuel 
economy improvement. Policy Assessment Panel report No. 1. Spe- 
cial Congressional report, Jun—Oct 1974. Miller, H.G. 
(Department of Transportation, Cambridge, Mass. (USA). Trans- 
portation Systems Center). 10 Jan 1975. 90p. (DOT-TSC- 
OST—75-10). NTIS $4.75. 

Prepared in cooperation with Committee on Commerce 
(U.S. Senate), Committee on Interstate and Foreign Commerce 
(U.S. House), and Environmental Protection Agency, Washington, 
DL. 


A discussion is given of eight specific fuel economy im- 
provement strategies which fall into the broad catagories of new 
car fuel economy labeling, government established and enforced 
fuel economy standards, and vehicle taxation to dissuade purchases 
of new automobiles with poor fuel economy. The strategies are 
evaluated on the basis of their impact on consumers, producers, 
and government administration. 


19829 (PB—241774) Study of potential for motor vehicle fuel 
economy improvement. Technology Panel report No. 4. Special Con- 
gressional report, Jun—Oct 1974. Miller, H.G. (Department of 
Transportation, Cambridge, Mass. (USA). Transportation Systems 
Center). 10 Jan 1975. 167p. (DOT-TSC-OST—75-13). NTIS 
$6.25. 

Prepared in cooperation with Committee on Commerce 
(U.S. Senate), Committee on Interstate and Foreign Commerce 
(U.S. House), and Environmental Protection Agency, Washington, 
D.C. 


Individual technologies are evaluated which could produce 
improved automobile fuel economy in the areas of vehicle im- 
provement (reduced weight and aerodynamic drag), transmission 
improvement, engine improvements and reduced performance ac- 
celeration. Potential 1980 fuel savings are estimated for each of 
these technologies. The more promising of these technologies are 
then combined in several different configurations to produce esti- 
mates of potential automobile fuel savings possible by 1980. 
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19830 (PB—241775) Study of potential for motor vehicle fuel 
economy improvement. Economics Panel report No. 5. Special Con- 
gressional report, Jun—Oct 1974. Miller, H.G. (Department of 
Transportation, Cambridge, Mass. (USA). Transportation Systems 
Center). 10 Jan 1975. 37p. (DOT-TSC-OST—75-14). NTIS $3.75. 

Prepared in cooperation with Committee on Commerce 
(U.S. Senate), Committee on Interstate and Foreign Commerce 
c oy House), and Environmental Protection Agency, Washington, 


The economic effects automobile fuel economy improve- 
ment will have on the automobile industry, the American con- 
sumer, and the U.S. economy in general are analyzed. 


19831 (PB—241776) Study of potential for motor vehicle fuel 
economy improvement. Fuel economy test procedures panel report 
No. 6. Special Congressional report, Jun—Oct 1974. Miller, H.G. 
(Department of Transportation, Cambridge, Mass. (USA). Trans- 
portation Systems Center). 10 Jan 1975. 82p. (DOT-TSC- 
OST—75-15). NTIS $4.75. 

Prepared in cooperation with Committee on Commerce 
(U.S. Senate), Committee on Interstate and Foreign Commerce 
(U. S. House), and Environmental Protection Agency, Washington, 
D.C. 

Test procedures are presented which are recommended for 
insuring compliance with fuel economy regulations. Topics in- 
cluded are: (1) driving variables pertinent to the establishment of a 
meaningful, reproducible test methodology; (2) test and measure- 
ment methods which are applicable to fuel economy certification 
tests; (3) current test procedures in use by industry and the federal 
government, and (4) recommendations for a standardized Federal 
Test Procedure. 


19832 (PB—241777) Study of potential for motor vehicle fuel 
economy improvement. Truck and Bus Panel report No. 7. Special 
Congressional report, Jun—Oct 1974. Miller, H.G. (Department of 
Transportation, Cambridge, Mass. (USA). Transportation Systems 
Center). 10 Jan 1975. 112p. (DOT-TSC-OST—75-16). NTIS 
$5.25. 

Prepared in cooperation with Committee on Commerce 
(U.S. Senate), Committee on Interstate and Foreign Commerce 
(U.S. House), and Environmental Protection Agency, Washington, 
D.C. 

Special consideration is given to the potential improvement 
of truck and bus fuel economy implementable by the 1980 produc- 
tion year. Vehicles considered are those with gross vehicle weight 
ratings of 10,000 pounds or more. 


19833 (TEC—76/002, pp 143-150) ERDA plans for vehicle 
systems. Luchter, S. 1975. 

In Highway vehicle systems contractors coordination meet- 
ing. 

A brief outline is given of the goals and plans of ERDA's 
Powertrain and Vehicle Systems Branch, Office of Highway Vehi- 
cles for near term fuel economy technology for automobiles, 
trucks, and buses. Logic diagrams for methods of approach and 
projected budgets for this work are given. (PMA) 


19834 (TEC—76/002, pp 153-159) Accessory drives for au- 
tomobiles. Struttman, D.R. (AiResearch Manufacturing Co. of 
Phoenix, AZ). 1975. 

In Highway vehicle systems contractors coordination meet- 


ing. 

The purpose of the program described is to minimize acces- 
sory power consumption and maximize overall vehicle fuel econo- 
my. A variable ratio belt drive is to be developed and then tested 
both with a simulation model and an actual vehicle. The factors 
considered are: drive efficiency/fuel economy, initial cost, com- 
plexity, maintenance cost, noise, installation flexibility, weight, and 
durability. The program status is summarized, and the key features 
of the hydromechanical variable speed accessory drive are given. 
(PMA) 


19835 (TEC—76/002, pp 229-235) Fuel economy test results. 
Mercure, R. 1975. 

In Highway vehicle systems contractors coordination meet- 
ing. 

Fuel economy test results are given, resulting from the EPA 
certification data base, the most extensive available body of infor- 
mation relating engineering variables to fuel economy. The study 
presented includes a regression analysis on both city and (for the 
first time) highway fuel economy, but in addition shows that non- 
statistical analyses can be used to enhance engineering understand- 
ing of the relative effect of the variables beyond that achieved by 
conventional regression analysis alone. The data base for most of 
the analysis comes from the 1975 EPA light-duty certification fleet 
(emission data and fuel economy vehicles) as of March 1975. It is 
comprised of some 500 cars and 120 light-duty trucks, including 


2094 ERDA ENERGY RESEARCH ABSTRACTS 


49-states and California versions, representing 31 different manu- 
facturers. 


— Improved fuel economy for automobiles. Cohn, C.E. 

-_ National Lab., IL). Technol. Rev.; 77: No. 4, 44-52(Feb 
197 

Measures are described which offer potential for improving 
the fuel economy of all sizes of cars, including: (1) varying the 
compression ratio during driving; (2) improving carburetion, ob- 
taining better explosions with extra spark plugs; (3) reducing the 
mechanical friction in the engine; (4) reducing pumping losses in 
air intake; (5) decreasing warm up time, and (6) eliminating 
idling. Design features which could reduce fuel consumption in- 
clude more effluent transmissions, spiral-bevel gears for the rear 
axle, low resistance tires, and new air conditioning schemes. A 
gover d research program completely independent 
of the auto industry i is recommended. (PMA) 


BODY AND CHASSIS 


19837 (PB—238693) A study of technological improvements in 
automobile fuel consumption. Volume I. Executive summary. Final 
report, Jun 73-Jan 1974. Hurter, D.A. (Little (Arthur D.), Inc., 
Cambridge, Mass. (USA)). Dec 1974. Contract DOT-TSC-627. 
52p. NTIS $4.25. 

Prepared in cooperation with Environmental Protection 
Agency, Ann Arbor, Michigan. 

A study was conducted to determine potential improve- 
ments in automobile fuel consumption based on innovative design 
and components. Standards and compact-size reference vehicles 
were selected, and a study of how power is used was conducted. 
Obvious technological innovations [e.g., powerplants (such as 
spark-ignited, turbocharged, stratified charge, electronic fuel in- 
jected, and diesel), transmission and drive train systems, tires, ac- 
cessories and auxilaries, aerodynamics, and weight] that would 
save on fuel consumption were identified, evaluated, and then 
screened against program constraints. Operation of reference vehi- 
cles equipped with innovative or redesigned components was com- 
puter-simulated to predict fuel usage and performance. Techniques 
to measure fuel economy performance were also developed, and a 
Statistical evaluation of published driving modes was performed. 
Compliance of innovative components with constraints (such as 
emissions and safety) and user requirements was determined. 


19838 (PB—242985) Rolling resistance of pneumatic tires. In- 
terim report, May—Jul 1974. Clark, S.K.; Dodge, R.N.; Ganter, 
R.J.; Luchini, J.R. (Michigan Univ., Ann Arbor (USA)). May 
1975. Contract DOT-TSC-316. 74p. NTIS $4.25. 

Potential improvements in tire power transmission efficiency 
are worth seeking for improved automotive fuel economy. Summa- 
ries are presented of tire rolling resistance data as a function of 
tire construction and design, tire materials, and tire operating con- 
ditions. The results indicate clearly that current trends toward 
smaller, lighter automobiles and increasing usage of radial tires, in 
addition to reduced speed levels, are positive contributions. Dif- 
ficulties in obtaining accurate and relevant data are discussed, in- 
cluding the existing and new testing machinery and the necessity 
for adopting standardized testing methods for tire rolling re- 
sistance. 


ENGINE-TRANSMISSION MATCHING 


19839 (TEC—76/002, pp 96-117) Gas turbines: advanced 
three-shaft turbine-transmission systems. Kronograd, S.O. (United 
Turbine AB, Malmo). 1975. 

In Highway vehicle systems contractors coordination meet- 
ing. 

The KTT (Kronogard Turbine Transmission) three-shaft ar- 
rangement shows promise for future gas turbine automotive 
propulsion systems. The design is discussed with respect to its ef- 
fects on fuel consumption, manufacturing cost, weight and volume, 
— power, response, handling, and ceramics adaptability. 
( ) 


19840 (TEC—76/002, pp 159-183) Hydromechanical, continu- 
variable transmission for automobiles. Huntly, P. 1975. 

In Highway vehicle systems contractors coordination meet- 
ing. 

The purpose of the program described is to design, build, 
and test a hydromechanical transmission having a continuously 
variable speed ratio which is independent of torque level and 
which operates at the highest possible efficiency. The current 
phase of the program consists primarily of procurement, fabrica- 
tion, and testing of two prototype transmissions. Also included are: 
(1) stability analysis utilizing a special purpose electronic analog 
simulator; and (2) transmission cost estimating. 
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19841 (TEC—76/002, pp 183-192) Traction type, continu- 
ously variable transmission for automobiles. Stockton, J. 1975. 

In Highway vehicle systems contractors coordination meet- 
ing. 

, A description is given of a research program to study an in- 
finitely variable traction drive transmission, based on a design 
which appears attractive because of its simplicity and low manu- 
facturing cost potential. The overall design analysis will deal with 
the traction drive mechanism as well as the total transmission, and 
a complete transmission layout with controls will be completed. A 
performance and fuel economy study will establish computer pro- 
jections for the vehicle-operated engine—I.V. transmission power- 
train, and a high risk component analysis and evaluation will 
establish the engineering feasibility of the proposed traction drive 
mechanism. Current program status is discussed. 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 19816, 19817, 19826, 19858 


19842 (COO— 2630-1) Automotive gas turbine ceramic 
regenerator design and reliability program. Annual report, October 
1, 1974—June 30, 1975. Anderson, D.H.; Fucinari, C.A.; Rahnke, 
C.J.; Rossi, L.R. (Ford Motor Co., Dearborn, Mich. (USA)). Sep 
1975. 234p. Dep. NTIS $8.00. 

The primary objective of the ERDA/Ford Ceramic 
Regenerator Design and Durability Program is to develop ceramic 
regenerator cores that can be used in passenger car gas turbine en- 
gines, Stirling Cycle Engines, and industrial/truck gas turbine en- 
gines. Specific durability objectives are defined as achieving a Bio 
life of 10,000 hours on a truck/industrial gas turbine engine duty 
cycle. An annual summary report is given which contains all of the 
information presented in the first two quarterly progress reports 
published under the ERDA/Ford program. The first progress re- 
port summarized the operating experience, laboratory analyses, 
and mathematical analyses that were accumulated on the lithium- 
aluminum-silicate (LAS) ceramic regenerator cores through the 
end of 1973. The second progress report described the test and 
analytical results acquired during 1974 on new materials and 
regenerator design concepts. The results of over 9500 hours of en- 
gine testing accumulated in the first six months of 1975 on im- 
proved regenerator materials were also presented. Additional infor- 
mation presented includes detailed descriptions of failure modes, 
the effect of mechanical loads, the effect of chemical attack, ther- 
mal stress analyses, safety factor calculations, laboratory and en- 
gine material testing, regenerator rim design, regenerator drive and 
support systems, material specifications, and the results of engine 
durability tests. 


19843 (COO— 2630-8) Automotive gas turbine ceramic 
regenerator design and reliability program. Progress report, Oc- 
tober 1, 1975—December 31, 1975. Anderson, D.H.; Fucinari, 
C.A.; Rahnke, C.J.; Rossi, L.R. (Ford Motor Co., Dearborn, Mich. 
(USA)). Jan 1976. Contract E( 11-1 )-2630. 97p. Dep. NTIS $5.00. 

The primary objective of the ERDA/Ford Ceramic 
Regenerator Design and Reliability Program is to develop ceramic 
regenerator cores that can be used in passenger car gas turbine en- 
gines, Stirling engines, and industrial/truck gas turbine engines. 
Specific durability objectives are defined as achieving a By life of 
10,000 hours on a truck/industrial gas turbine engine duty cycle. 
The results of 3800 hours of turbine engine durability testing accu- 
mulated during the fourth quarter of 1975 are described. Several 
materials and design concepts continue to show promise toward 
achieving the durability objectives. Regenerator cores made from 
one candidate material, aluminum silicate, show no evidence of 
chemical attack damage after 3500 hours of engine test. 


19844 (TEC—76/002, pp 51-64) Chrysler burner program. 
Nogle, T. 1975. 
In Highway vehicle systems contractors coordination meet- 


ing. 

‘ In a program to develop burners for gas turbine automotive 
engines, a dual range burner was constructed and tested, and ex- 
haust gas emissions produced under steady-state and transient con- 
ditions were measured. Development efforts are now being con- 
centrated on a more advanced burner concept with variable fuel 
metering. The ultimate program goal is full compliance with emis- 
sion standards for nitrogen oxides. (PMA) 


19845 (TEC—76/002, pp 64-72) Baseline gas turbine pro- 
gram: air- and oil-lubricated foil bearing development. Decker, O. 
1975. 
h In Highway vehicle systems contractors coordination meet- 
ing. 

A description is given of a program to design, test, and 
produce resilient foil type hydrodynamic air and oil bearings for 
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the gas generator rotor in a gas turbine automotive engine. The 
analysis and design of test bearings, a simulator for performance 
testing, and the gas generator systems were completed, and the test 
bearings and simulator were manufactured and assembled. At this 
time, development testing of the bearing-rotor system is proceed- 
ing in the simulator. 


So pp 73) Baseline gas turbine program: 
cost and feasibility of ‘’'Gatorizing’’ automotive turbine wheels. Bill- 
man, L.V. (Pratt and Whitney Aircraft, West Palm Beach, FL). 
1975. 

: In Highway vehicle systems contractors coordination meet- 
ing. 

A brief description is given of a program to develop and ex- 
perimentally demonstrate the feasibility of superplastic forging as a 
low-cost, mass-production manufacturing method for producing in- 
tegrally bladed automotive gas turbine wheels. 


19847 (TEC—76/002, pp 88-95) Gas turbines: ceramic 
tor design and reliability. Rahnke, C.J. 1975. 

In Highway vehicle systems contractors coordination meet- 
ing. 

Mechanical design and _ materials improvements are 
described resulting from a program to develop ceramic regenerator 
cores that can be used in passenger car gas turbine engines, 
Stirling cycle engines, industrial/truck gas turbine engines, and 
other waste heat recovery systems. Enough engine test data were 
accumulated to show that mechanical changes, consisting of the 
elastomer bonded ring gear and stress relieving slots, result in a 
durability improvement. Two materials, aluminum silicate and 
MAS ( silicate), continue to show promise in 
meeting the program objective of a By life of 10,000 hours. Alu- 
minum silicate cores are on an extended engine durability test hav- 
ing accumulated up to 3000 hours and show no evidence of chemi- 
cal attack damage. 


19848 (TEC—76/002, pp 216-221) Variable displacement en- 
gine. Scholer, G. 1975. 
In Highway vehicle systems contractors coordination meet- 


ing. 

A design study was made of a variable displacement engine, 
in which the power demand is met by varying the displacement 
rather than by throttling as in a conventional engine. Such an en- 
gine promises improved fuel economy by reducing the pumping 
losses due to throttling. A substantial amount of computer analysis 
work was performed, and some calculated results are discussed. A 
prototype engine for evaluation testing is almost completely assem- 
bled. Drawings and analyses show that this engine will fit con- 
veniently under the hood of a conventional car. 


19849 (TEC—76/002, pp 221-224) Upgrade programs for au- 
tomobiles and trucks. Luchter, S. 1975. 

In Highway vehicle systems contractors coordination meet- 
ing. 

A research program to improve the fuel economy of au- 
tomobiles and trucks is briefly described. The general plans, which 
focus on areas which the automotive industry has not done or finds 
difficult to do, are given through 1982. (PMA) 


19850 (TEC—76/002, pp 73-88) Automotive gas turbine 
technology program. Heller, J.A. 1975. 

In Highway vehicle systems contractors coordination meet- 
ing. 

A description is given of a research program having a goal 
of demonstrating a gas turbine vehicle that meets or betters the 
Federal emission standards and that has superior fuel tank mileage 
to that of a comparable spark-ignition, Otto-cycle-engine-powered 
vehicle. Topics discussed include: (1) compressor design; (2) com- 
ponent test results; (3) combustor development; (4) turbine disc 
and blade materials; (5) ceramic core recuperator fabrication; (6) 
heat exchanger materials; and (7) transmission research. (PMA) 


19851 (UCRL—77621) Three dimensional numerical modeling 
of liquid fuel sprays. Westbrook, C.K. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Apr 1976. 29p. (CONF- 
760801—1). Dep. NTIS $4.00. 

From 16. international symposium on combustion; Cam- 
—_ , Massachusetts, United States of America *USA® (15 Aug 
1976). 

A numerical solution technique was developed for the spray 
equation and was applied to thin sprays injected into a type of 
stratified charge internal combustion chamber. The difference 
equation method can treat general three dimensional geometries 
using a statistical approach. The effects of independent variations 
of a large number of system parameters was studied, including ini- 
tial spray dispersion, amount and type of gas swirl, gas density, in- 
jection timing, chamber geometry, initial droplet size distribution, 
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injection velocity, drag coefficient, vaporization rate ex ression, in- 
jector aperture size, droplet specific gravity, and direction of injec- 
tion. It was found that in the particular geometry chosen the gas 
swirl, the droplet size distribution produced by the injector, and 
the chamber gas density into which the spray is injected are the 
most important factors influencing the spray motion and vaporiza- 
tion. Although the calculations reported here applied to internal 
combustion engine conditions, the general method is applicable to 
other spray-injected combustors, including stationary combustors 
and rocket motors. Results from calculations indicate that the 
technique, used is coordination with selected laboratory measure- 
—_— could significantly enhance spray-injected combustor design 
efforts. 


19852 Pollution reducing and fuel saving device. Fairbanks, 
E.A.; Fairbanks, R.D. US Patent 3,951,124. 29 Apr 1974. vp. 

A pollution reducing and fuel saving device is described for 
liquid-cooled internal combustion engines. The device consists of: 
(1) a housing formed of a unitary solid block of metal having good 
heat conductive properties; (2) longitudinal circular cross-section 
fuel passage chambers formed integrally in the housing with each 
adjacent pair of chambers interconnected to provide a serpentine 
fuel flow path through the chambers; and (3) at least one longitu- 
dinal circular cross section radiator liquid passage chamber formed 
integrally in the housing, being substantially parallel to the fuel 
chambers and closely spaced to them for heat exchange. 


WEIGHT 


19853 (PB—241772) Study of potential for motor vehicle fuel 
economy improvement. Safety Implications Panel report No. 2. Spe- 
cial Congressional Jun—Oct 1974. Miller, H.G. 
(Department of Transportation, Cambridge, Mass. (USA). Trans- 
portation Systems Center). 10 Jan 1975. 45p. (DOT-TSC- 
OST—75-11). NTIS $3.75. 

Prepared in cooperation with Committee on Commerce 
(U.S. Senate), Committee on Interstate and Foreign Commerce 
(U.S. House), and Environmental Protection Agency, Washington, 
D.C. 

Four individual analyses are given related to the safety im- 
pact of increased small car usage and automobile weight reduc- 
tions to improve fuel economy: (1) fuel economy as a function of 
weight, performance, and driving schedule; (2) traffic control for 
safety and fuel economy; (3) weight versus safety; and (4) effects 
of speed limits on fuel economy and safety. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 19852 


19854 (PB—241773) Study of potential for motor vehicle fuel 
economy improvement. Air Quality and Emissions Panel report No. 
3. Special Congressional report, Jun—Oct 1974. Miller, H.G. 
(Department of Transportation, Cambridge, Mass. (USA). Trans- 
portation Systems Center). 10 Jan 1975. 42p. (DOT-TSC- 
OST—75-12). NTIS $3.75. 

Prepared in cooperation with Committee on Commerce 
(U.S. Senate), Committee on Interstate and Foreign Commerce 
(U.S. House), and Environmental Protection Agency, Washington, 
D.C. 

The factors which affect air quality are described: number 
and kind of stationary emission sources, the motor vehicle fleet 
mix, and number of vehicle miles traveled by each class of vehicle. 
The effect various fuel economy strategies will have on air quality 
are discu: 


19855 (PB—243841/4ST) Environmental assessment of the 
system plan. Final report. (Battelle Columbus Labs., Ohio (USA)). 
30 Apr 1975. Contract USRA-50039. 286p. NTIS $8.75. 

A review is given of environmental factors associated with 
railroad operations. An environmental assessment was made for 
five major aspects: air quality, noise, land use, energy, and water 
quality. The generic problems considered under these sectors were 
abandonment, reduced and increased service, electrification, reha- 
bilitation, and expansion. The study analyzes the changes likely to 
be brought about by implementation of the System Plan for Con- 
rail. It recommends that the study be used to produce a set of 
guidelines for use in railway planning. 


19856 (PB—244166) The photochemical smog reactivity of 
diesel exhaust organics. Final report. Spicer, C.W.; Levy, A. 
(Battelle Columbus Labs., Ohio (USA)). May 1975. 89p. NTIS 
$4.75. 

A critical review of the state-of-the-art of the nature and 
photochemical smog reactivity of diesel engine exhaust organic 


components was conducted, and possible future studies recom- 
mended. Pertinent literature was uncovered by both traditional and 
machine searching techniques. A major effort was devoted to ob- 
taining unpublished result from researchers in the areas of diesel 
exhaust organic composition and reactivity of high molecular 
weight and partially oxidized hydrocarbons. 


19857 (PB—245030) Emissions from diesel and _ stratified 

ered cars. Final Springer, K.J. (Southwest 
Research Inst., San Antonio, Tex. (USA). Dept. of Automotive 
Research). Dec 1974. Contract PH-22-68-23. 328p. (SwRI- 
AR—975). NTIS $9.50. 

See also PB—207851. 

A total of ten passenger cars, four powered by diesel en- 
gines, two by stratified charge gasoline engines, one by a stratified 
charge operating on gasoline and diesel fuel, two by control 
equipped conventional engines, and one powered by a gas turbine, 
have been subjected to a wide variety of emissions evaluations. 
The vehicles, all late model, low mileage, included a Nissan Dat- 
sun, a Mercedes 220D, a Peugeot 504D, an Opel Rekord 2100D, a 
standard Capri, a stratified charge (PROCO) Capri, a low emission 
prototype Ford LTD, the Texaco TCCS stratified charge powered 
Cricket operated on gasoline and on diesel fuel, a Honda CVCC 
stratified charge, and a Chrysler gas turbine car. All were 4- 
cylinder except the LTD and the gas turbine. Tailpipe emissions 
were measured by the 1975 light duty Federal Test Procedure for 
gaseous emissions. Smoke and fuel economy were also determined 
during this test cycle. Chassis dynamometer versions of the 1974 
heavy duty diesel smoke and gaseous emissions tests were em- 
ployed. Odor and related instrumental-chemical measurements 
were made under seven steady state and three acceleration condi- 
tions. The prototype diesel odor analytical system, developed 
under CRC contract, was applied to the exhaust from both diesel 
and gasoline engines. Its use as a predictive method of diesel odor 
was investigated. Noise measurements were taken by SAE driveby 
as well as under a variety of exterior-interior conditions. Com- 
parisons of the results for all vehicles are by emission category. 
The emissions from the group of diesel cars are compared to the 
— gasoline, Ford PROCO, Texas TCCS, and Honda 

vcc. 


19858 Method and system for reducing noxious components in 
the exhaust emission of internal combustion engine systems and par- 
ticularly during the warm-up phase of the engine. Eichler, D.; 
Remmele, W.; Rosenzopf, G. (to Robert Bosch GmbH). US Patent 
3,949,551. 19 Mar 1974. Priority date 29 Jan 1972, German, 
Federal Republic of (F.R. Germany). vp. 

A method to reduce noxious components in the exhaust 
emission of an internal combustion engine system is described, 
consisting of an exhaust composition sensor, a reactor, and a fuel- 
air mixture control device. The fuel-air ratio is dependent on en- 
gine temperature and exhaust gas composition. 


19859 Catalytic converter for exhaust gases. Balluff, R.N. (to 
Tenneco, Inc.). US Patent 3,798,006. 19 Mar 1974. Filed date 14 
Dec 1971. Sp. 

A catalytic converter for treating exhaust gases from inter- 
nal combustion engines is described which incorporates an im- 
proved mounting assembly for monolithic type or honeycomb 
catalyst elements. The converter consists of a tubular metal shell, a 
gas pervious reactory catalyst element inside the shell arranged so 
that flow through the element is axial with respect to the shell axis, 
an impregnated fibrous sleeve to resiliently mount the element in- 
side the shell so that the outer surface of the element is spaced 
from the inner surface of the shell, an inlet conduit having a flange 
fitting welded around the outside of the shell, and an outlet con- 
duit with a flange fitting welded to the other end of the shell out- 
side. The ends of the tubular shell and the fibrous lining are angu- 
larly deformed inwardly to protect the corners of the catalyst, to 
minimize gas impingement on the fibrous material, and to 
mechanically retain the catalyst in position. 


19860 Catalytic converter. Scheitlin, G.E.; Collins, J.B.; Lam- 
bert, M.W. (to Arvin Industries, Inc.). US Patent 3,799,748. 26 
Mar 1974. Filed date 1 Dec 1972. 6p. 

A catalytic converter for removing noxious pollutants from 
an engine exhaust gas stream is described which permits expansion 
and contraction of the conversion chambers without their warping 
and which ensures a maximum exposure of the exhaust gases mov- 
ing through the converter to the catalytic material. The device 
consists of an elongated outer shell closed at its ends by a pair of 
caps, with an inlet conduit projecting through the other cap. The 
inlet and outlet conduits are in open communication with the in- 
terior of the converter. A pair of conversion chambers adapted to 
hold the catalytic material are mounted in the shell between the 
inlet and outlet conduits. The chambers, which are provided with a 
pair of opposed perforated walls for passage of the exhaust gases, 
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are rigidly connected to the outer shell at their opposed ends. The 
adjacent ends of the chambers are slidably interconnected to per- 
mit the chambers to expand and contract with respect to each 
other and with respect to the outer shell. (Air Pollut. Abstr.) 


19861 Reactivation of automobile exhaust oxidation catalyst. 
Liederman, D.; Voltz, S.E. (to Mobil Oil Corp.). US Patent 
3,950,491. 27 Mar 1974. vp. 

A method is described for using and reactivating an au- 
tomobile exhaust catalyst containing a noble metal supported on a 
carrier. The method consists of: (1) oxidizing the carbon monoxide 
and hydrocarbons in the presence of the catalyst at temperatures 
above 1100°F in air for a prolonged period of time, thereby ther- 
mally deactivating the catalyst and (2) reactivating the catalyst by 
placing it in a flowing stream or in a static atmosphere of a gas 
selected from the group consisting of a carbonyl halide alone or in 
admixture with a carrier gas from the group consisting of helium, 
carbon dioxide, and nitrogen, and a mixture of carbon monoxide 
and halogen at a temperature in the range of 400 to 1100°F. 


19862 Catalytic converter. Scheitlin, G.E.; Little, R.F. (to 
Arvin Industries, Inc.). US Patent 3,801,287. 2 Apr 1974. Filed 
date 16 Nov 1972. 7p. 

A catalytic converter for reducing automotive exhaust emis- 
sions is described in which a tilted conversion chamber is mounted 
to permit expansion and contraction without warping and without 
loss of catalytic material. The conversion chamber is mounted in 
an elongated outer shell with inlet and outlet openings at opposite 
ends and extends diagonally across the converter. The chamber is 
provided with a pair of opposed faces having openings for gas 
passage. One end of the conversion chamber is fixed to the con- 
verter, while the opposite end is slidably connected such that the 
chamber is free to expand and contract in response to temperature 
changes. 


19863 Exhaust purifier and method. Schischkow, K.F. US 
Patent 3,800,532. 2 Apr 1974. Filed date 8 Feb 1973. 4p. 

A highly simplified catalytic exhaust purifier for reducing in- 
ternal combustion engine emissions is described. A container is 
secured directly to the outside of the engine in such a manner that 
vibration of the engine will shake the container. A quantity of 
catalytic material in the form of discrete particles is placed within 
the container, and a tube is led from the interior of the container 
into the engine exhaust manifold at the region of maximum tem- 
perature. The vibration of the container causes the catalytic 
material to form a fine dust which is pulled into the exhaust 
manifold through the tube by the pulsing pressures set up in the 
exhaust manifold by operation of the engine. (Air Pollut. Abstr.) 


19864 Catalytic converter. Wiley, R.F. (to Corning Glass 
Works). US Patent 3,801,289. 2 Apr 1974. Filed date 19 May 
1972. Sp. 

A catalytic converter for oxidation of internal combustion 
engine exhausts is described which overcomes problems resulting 
from thermal expansion of core members and casings at a relative- 
ly low cost as compared to prior art solutions. The converter con- 
sists of pairs of circular and generally frusto-conical or funnel- 
shaped and concentric metal housings or casings forming a con- 
tainer surrounding a circularly cylindrical honeycomb core cata- 
lytic member composed of a material having high temperature du- 
rability and a low coefficient of thermal expansion, such as a 
refractory ceramic material. The container is designed to compen- 
sate for the differences in thermal expansion of the converter 
material and the metal material of the housing assembly. Thermal 
insulation material may be provided between the walls of the con- 
centric casings. (Air Pollut. Abstr.) 


19865 Exhaust gas cleaning device. Tanasawa, Y.; Yamada, 
M.; Ito, M.; Ishiguro, K. (to Nippondenso Co., Ltd.). US Patent 
3,802,194. 9 Apr 1974. Filed date 14 Oct 1971. 12p. 

An exhaust gas afterburner for reducing motor vehicle ex- 
haust emissions is described which overcomes problems of in- 
complete oxidation during warm-up and overheating with resultant 
thermal breakage at high speeds associated with similar devices for 
thermal treatment of exhausts. The device accomplishes the above 
by sensing the temperature of the combustion chamber and con- 
trolling accordingly the supply of secondary fuel and secondary air 
to the combustion chamber. The fuel and air supply for the after- 
burner are also responsive to the suction vacuum of the engine and 
the vehicle speed. More secondary fuel and air are supplied during 
warm-up to avoid incomplete oxidation of the exhaust; while at 
high speeds, after the afterburner combustion chamber has 
reached normal reaction temperature, overheating is avoided by 
decreasing or eliminating the supply of secondary fuel and/or air to 
the afterburner. (Air Pollut. Abstr.) 
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19866 Catalytic converter having catalyst reservoir means. 
Cannon, E.R. (to General Motors Corp.). US Patent 3,950,139. 23 
Aug 1974. vp. 
A catalytic converter for use in an internal combustion en- 
oe exhaust system is described. A vertically disposed inner tube 
an upper end for receiving exhaust gases, and an outer tube is 
disposed about the inner tube defining a catalyst bed between. The 
catalyst bed contains catalyst beads adapted to promote an oxidiz- 
ing or reducing reaction of the exhaust gases. A restricted annular 
opening is provided through which the beads may enter and leave 
the gaseous flow portion during thermal expansion and contraction 
of the catalytic converter. 


19867 Exhaust systems. Niebylski, L.M. (to Ethyl Corp.). US 
me B 551,133. 2 Mar 1976. Filed date 19 Feb 

The useful life of a catalyst being used in an engine exhaust 
system to lower the undesirable constituents in the exhaust gas of 
an engine being operated on gasoline containing a cyclopentadie- 
nyl manganese antiknock is greatly prolonged by providing an ex- 
haust system having a plurality of substantially parallel proximately 
spaced vanes in the exhaust flow path upstream from the catalyst. 
The vanes have elongated recesses in their surface. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 19844, 19876, 19882 


19868 Fuels and emissions: update and outlook, 1974. Hurn, 
R.W.; Chamberlain, T.W. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1974). 12p. 

From National combined farm, construction, and industrial 
we and powerplant meetings; Milwaukee, WI, USA (9 Sep 


19869 (CONF-7410162—1) Vehicle emissions: summer to 
winter. Ashby, H.A.; Stahman, R.C.; Eccleston, B.H.; Hurn, R.W. 
(Environmental Protection Agency, Washington, D.C. (USA); Bu- 
a Mines, Washington, D.C. (USA)). 1974. 30p. Dep. NTIS 

From Society of Automotive Engineers meeting; Toronto, 
Canada (21 Oct 1974). 

A test program was conducted to study the effect of am- 
bient conditions on exhaust emissions from a wide variety of au- 
tomobiles. Twenty-six cars ranging from pre-control production 
cars to catalyst-equipped prototypes, including rotary, Diesel, and 
stratified charge cars, were tested at 20°, 50°, 75°, and 110°F. Am- 
bient temperatures above and below 75°F were found to have sig- 
nificant effects on exhaust emissions. The diesel and stratified 
charge cars were affected less than production and catalyst- 
equipped cars by changes in ambient temperature. The use of air 
conditioners at the 110°F test temperature led to increased emis- 
sions and fuel consumption. Hydrocarbon reactivity and aldehyde 
emissions were not affected by temperature and were lower from 
the catalyst cars at all temperatures. 


19870 (TEC—76/002, pp 210-216) Lean burn engine poten- 
tial. Cottrill, H. 1975. 
In Highway vehicle systems contractors coordination meet- 


Tests were made with a spark ignition engine in an automo- 
bile to investigate engine characteristics under lean burn condi- 
tions. The results show that lean burn is attractive for achieving 
the NOx 2.0 gram/mile standard and that additional performance 
(either lower fuel rate or lower NOx) improvement is feasible. 
(PMA) 


19871 Apparatus for removing nitrogen oxides from engine ex- 
haust. Mark, J.A. US Patent 3,801,696. 2 Apr 1974. Filed date 18 
Nov 1971. 3p. 

A method for removing nitrogen oxides from combustion 
engine exhausts is described which precludes prior art disad- 
vantages of repair and maintenance requirements, complexity of 
design, and engine performance diminution. Exhaust gases are 
transferred into a container of saturated urea solution via a gas dis- 
tribution means. Oxides of nitrogen in the exhaust gas react with 
the urea, resulting in the production of water vapor, carbon diox- 
ide, and nitrogen. The product gases are then passed through a 
condenser which recovers water for replacement into the liquid- 
filled container. Following condensation, the gases are vented to 
the atmosphere. The speed of reaction within the container can be 
increased by means of a catalyst, with the preferred catalytic 
material being copper. (Air Pollut. Abstr.) 


19872 Process for reducing the content of nitrogen oxides in 
the exhaust gases from internal combustion engines. Kobylinski, 
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T.P.; Taylor, B.W. (to Gulf Research and en Co.). US 
Patent 3 801,697. 2 Apr 1974. Filed date 2 Mar 1972. Sp. 

A method for the reduction of nitrogen oxides in internal 
combustion engine exhausts to nitrogen is described. The process 
involves contacting the exhaust gas at an elevated temperature of 
at least 680 F in a reducing atmosphere with about 0.0001 to 0.5 
troy ounce of rhodium and about 0.0001 to 0.5 troy ounce of 
ruthenium per 1000 ft* of exhaust gas per hour. The catalysts used 
can be unsupported and in substantially pure form, but in a 
preferred embodiment, they are distended on a support. The 
amount of combined catalyst, calculated as metal, on the support 
can be from about 0.01 to 10 percent by weight of the support and 
is preferably between 0.05 to | percent by weight of the support. 
(Air Pollut. Abstr.) 


19873 Exhaust gas recycling system. Goto, K.; Mizuno, K. (to 
Toyota Jidosha Kogyo Kabushiki Kaisha). US Patent 3,800,764. 2 
Apr 1974. Filed date 5 Sep 1972. Sp. 

An exhaust gas recycling system for reducing nitrogen oxide 
emissions from motor vehicle internal combustion engines is 
described which, unlike prior art devices of its kind, reduces the 
NO/sub x/ produced even when the engine load is suddenly in- 
creased. The device has an intake system for introducing a fuel-air 
mixture into the engine, an exhaust system for discharging exhaust 
gases from the engine to the atmosphere, and a recycling pipe con- 
nected to both the intake and exhaust system for recycling exhaust 
gases. A device for modifying the volume of the recycling exhaust 
gases is provided and is responsive to changes in the pressure of 
the intake manifold of the inlet system. An intake manifold pres- 
sure sensor incorporates a diaphragm positioned in a chamber and 
a device for retarding the propagation of pressure from the intake 
manifold to the diaphragm chamber. An induction pipe is con- 
nected to both the intake manifold and the diaphragm chamber. 
(Air Pollut. Abstr.) 


19874 Catalyst for purifying exhaust gas by removing nitrogen 
oxides and a process for the manufacture thereof. Bunda, T.; Niimi, 
I.; Kaneko, Y.; Kondo, K.; Morita, A.; Koyama, M.; Sato, M.; 
Miyazaki, S. (to Toyota Jidosha Kogyo Kabushiki Kaisha}. US 
Patent 3,922,234. 25 Nov 1975. Priority date 1 Apr 1972, Japan. 
12p. 

A catalyst is described, formed of a diffused layer of copper 
on the surface of a metallic material of specified shape selected 
from a group of iron, iron alloys, nickel, and nickel alloys. The 
manufacturing process is described. 


CARBON MONOXIDE 
REFER ALSO TO CITATION(S) 19868, 19869, 19876 


19875 Apparatus for reducing pollutants in engine exhaust 
gases. Woollenweber, W.E. (to Wallace-Murray Corp.). US Patent 
3,798,906. 26 Mar 1974. Filed date 22 May 1972. 4p. 

A combination thermal reactor and turbocharger apparatus 
for achieving improved oxidation of internal combustion engine ex- 
hausts and thus reducing hydrocarbon and carbon monoxide emis- 
sions is described. A multistage exhaust manifold thermal reactor 
with a turbine component interposed between two of the reactor 
stages receives exhaust gases from the engine exhaust manifold. 
The turbocharger which air-charges the cylinders of the engine is 
driven by its turbine component through which heated gases 
passing between stages of the thermal reactor are expanded. The 
arrangement thus allows for more complete chemical reaction to 
occur and at the same time extracts energy from the reaction 
process. (Air Pollut. Abstr.) 


HYDROCARBONS 
REFER ALSO TO CITATION(S) 19868, 19869, 19875 
ALTERNATIVE FUELS 


REFER ALSO TO CITATION(S) 18654, 19868 


19876 (AD-A—013423) Performance of diesel and turbine 


fuels in a military spark ignition engine. Interim report, Nov 
1974—Feb 1975. Moffitt, J.V.; Lestz, S.J. (Southwest Research 
Inst., San Antonio, Tex. (USA). Army Fuels and Lubricants 
Research Lab.). Mar 1975. Contract DAAK02-73-C-0221. 49p. 
(AFLRL—60). NTIS $3.75. 

Dynamometer studies were conducted to cursorily in- 
vestigate the multi-fuel capabilities of the current L-141 military 
spark ignition engine. The test engine, a reconditioned unit, was 
equipped with its unmodified stock carburetor and other standard 


accessories, except the PCV (positive crankcase ventilation) 
system (which was deleted to permit true measurement of carbu- 
retted fuel input), the fan, radiator, and thermostat. These cooling 
tem elements were replaced by a tube-in-shell, water-to-water 
heat exchanger through which the flow of exchange water was 
controlled. Also, provision was made to induct deionized water 
into intake manifold through the access hole normally occupied by 
the PCV discharge fitting, in order to suppress knock. These stu- 
dies involved the use of four basic fuels: JP-4 (MIL-T-5624-H), 
Jet-A (ASTM D-1655), DF-2 (VV-F-800), and for reference pur- 
poses, unleaded VV-G-001690 Special Grade gasoline. Analyses of 
exhaust emissions under maximum knock-free output conditions at 
both normal spark without water induction and at optimum spark 
with water indicated that, at any given speed, the NO and NO/sub 
x/ from the neat JP-4, 50% Jet-A blend, 50% DF-2 blend, and 20% 
DF-2 in JP-4 were less at optimum spark with water than the NO 
and NO/sub x/ from neat reference gasoline at normal WOT con- 
ditions. In general, the CO from the test fuels was less at optimum 
spark with water then at normal spark without water, but at each 
speed CO was less with all test fuels than with neat reference fuel. 


19877 (AGARD-AR—93) Future fuels for aviation. Pinkel, I.1. 
(Advisory Group for Aerospace Research and Development, 92 - 
Neuilly-sur-Seine (France)). 1976. 42p. NTIS. 

A summary is given of a survey of NATO nations made on 
behalf of the Propulsion and Energetics Panel of AGARD. A con- 
solidation of the data gathered in almost all NATO nations through 
a series of interviews and correspondence is presented, and the 
fuel supply outlook within the NATO nations for hydrocarbon 
fuels as well as alternate fuels is discussed. Also discussed are 
possible specification changes for fuels and changes in design and 
operation. Included are numerous recommendations for future pro- 
grams in the fuels area. 


19878 (BNL—20990) Comparing the electric lead-acid battery 
vehicle with a hydrogen fueled vehicle incorporating an Fe—Ti 
hydride storage unit. Waide, C.H. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 26 Jan 1976. 13p. Dep. NTIS $3.50. 

An electric vehicle powered by energy stored in lead-acid 
batteries is compared with a hydrogen fueled vehicle utilizing an 
internal combustion engine and iron-titanium hydride for the fuel 
storage. The comparison shows that for roughly equivalent vehicle 
types, the iron-titanium storage of hydrogen provides a vehicle 
with better range, better performance, and fewer operational 
limitations than an electric vehicle using lead-acid batteries. 


19879 (CONF-7510108—) Research and Technology Advisory 
Council Committee on Aeronautical Propulsion, Ad Hoc Panel on 
Jet Engine Hydrocarbon Fuels minutes of meetings, Cleveland, 
Ohio, 15 October 1975. (National Aeronautics and Space Adminis- 
= Washington, D.C. (USA)). 1975. 89p. NASA, Washington, 


From 3. meeting of the ad hoc panel on jet engine 
hydrocarbon fuels; Cleveland, Ohio, United States of America 
SUSA® (15 Oct 1975). 

Brief status reports are given for various research programs 
under the direction of the NASA Lewis Research Center, the Air 
Force, and Naval Air Propulsion Test Center, and ERDA. Short 
special reports are presented which deal with future fuels for avia- 
tion and refinery energy consumption. Five attachments are also 
given which include: (1) a status summary of contract and in- 
house alternate fuels research managed by Lewis Research Center; 
(2) a status summary of the Air Force aviation fuel technology 
program; (3) a summary of Naval Air Propulsion Test Center al- 
ternate fuels programs; (4) an overview of synthetic fuels produc- 
tion and availability; and (5) the status of the alternative fuels pro- 
gram. (PMA) 


19880 (PB—238688) Polynuclear aromatic content of heavy 
duty diesel engine exhaust gases. Annual report No. 1. Spindt, R.S. 
(Gulf Research and Development Co., Pittsburgh, Pa. (USA)). 1 
Jul 1974. Contract EPA-68-01-2116. 71p. NTIS $4.25. 

Effort was concentrated on validation of the sample collec- 
tion and analytical techniques and a survey of the PNA content of 
U. S. diesel fuels. A collection system, consisting of a precooler, a 
glass fiber particulate filter, and a Chromosorb-102 trap, was used 
to collect the PNA content from diesel exhaust. The PNA gases 
are removed from the collection system by solvent washing and 
soxhlet extraction, concentrated, and analyzed by thin layer chro- 
matography. Attempts to validate the sample collection system 
using C(14) tracers were not successful. Radio tracers also in- 
dicate that PNA-destroying reactions occur even after collection 
and extraction from the sample system. Similar losses of the PNA 
gases do not occur with synthetic exhaust. The fuel analyses 
showed that ASTM 1-D diesel fuels are nearly free of PNA com- 
pounds. PNA levels in ASTM 2-D diesel fuels ranged from near 
zero to values that reach the average concentration reported in 
motor gasolines. 
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19881 (PB—242130) Studies pertaining to hydrogen car 
development. Part A. The kinetics and mechanism of magnesium 
alloy-hydride formation and dissociation. Final report. Douglass, 
D.L. (California Univ., Los — (USA). School of Engineering 
and Applied Science). Oct 1974. Contract DOT-OS-40011. 42p. 
(UCLA-ENG—7489(Pt.A)). NTIS $3.75. 

See also Parts B and C, PB—242131. 

The reaction between high-pressure hydrogen and 
Mg—10AI to form MgH,in the range of 400 to 450 degrees C was 
found to be a diffusion-controlled process. Initially hydrogen dis- 
solved rapidly into the metal particles, and MgH, generally 
nucleated homogeneously as spherical particles. Growth of the par- 
ticles was controlled by hydrogen diffusion in the metal, and the 
kinetics followed the Johnson-Mehl relationship. The particles 
were readily hydrided to 7 w/o hydrogen and were found to exhibit 
very little fragmentation. Dehydriding followed the same rate law 
and was found to be complete in 90 minutes at 300 degrees C, 
these conditions being favorable for the use of this hydride in vehi- 
cles combusting hydrogen. The reaction involving Mg—25Ni 
resulted in two hydrides, MgH, and Mg,NiH,, the former being 
more stable and forming first. 


19882 (PB—242131) Studies pertaining to hydrogen car 
development. Part B. A comparative study of engine performance 
with gasoline and hydrogen. Part C. Hydrogen storage and flow 
system. Van Vorst, W.D. (California Univ., Los Angeles (USA). 
School of Engineering and Applied Science). Oct 1974. Contract 
DOT-OS-40011. 55p. (UCLA-ENG—7489(Pt.B/C)). NTIS $4.25. 

A comparative study of the performance of an engine 
operating on gasoline and on hydrogen is presented. Results in- 
dicate thermal efficiencies of from 25 to 100% greater with 
hydrogen than with gasoline. The emission of nitrogen oxides was 
reduced approximately 90% when operating on hydrogen. With 
quality-governed, hydrogen operation, however, maximum power 
output is reduced by as much as 50%; with water injection, the 
figure might be 30%. The problem of the storage of hydrogen is 
addressed. In particular, metal hydride and liquid systems are com- 
pared. A liquid hydrogen system was developed and installed in a 
1973 Jeep, and details of the system are presented. The system 
was found to be basically feasible, and operating experience thus 
far is favorable. 


MATERIALS 


REFER ALSO TO CITATION(S) 20159, 20160, 21347 


19883 (UCRL—50028-76-1) H-Division quarterly report, 
January—March 1976. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1976. Contract W-7405-Eng-48. 54p. 
Dep. NTIS $4.50. 

This report supplies a concise statement of the status of the 
projects under way in H division; references and experimental 
details are kept to a minimum. A list of project titles follows: stu- 
dies in fracture mechanics; multi-component form of the dense 
plasma equation of state (EOS); equilibrium properties of high- 
density fluids; GRAYK user’s manual; new three-phase EOS; EOS 
of water; the CHAMP hydrodynamics program; TEULER-CHAMP 
coupling development; multi-material, two-phase flow; HEMPDST: 
a version of HEMP with sliding on J-lines K-lines, and triangles; 
warhead impact problem; energy conservation in CEL; isobaric ex- 
pansion; BRL vehicular armor program; Hugoniot measurements 
on aluminum; tantalum hugoniot; double-pulsed laser holographic 
interferometry development; sabot stripper for high-velocity pro- 
jectiles; generalized shape charge program; thermal-effect study for 
shallow burst munitions; crack initiation and growth in nuclear 
pressure vessels; mechanics of long-rod penetrators at high angles 
of obliquity; finite-difference calculations of high-explosive-in- 
duced-fracture in coal; improvements to the HEMP system; (P. O. 
Weidhaas) PWR and BWR Safety Containment Analysis; Double- 
Mach reflection of shock waves in real gases. 24 figures, 3 tables, 
(RWR) 


19884 (UCRL—52062) Internal variable theory of plasticity 
based on dislocation mechanics. Werne, R.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Apr 1976. Contract 
W-7405-Eng-48. 157p. Dep. NTIS $7.60. 

Thesis. 

Using the internal variable theory of material behavior, a 
theory of plasticity for polycrystalline solids has been developed. 
Assuming that the motion of a dislocation flux is the primary cause 
of plastic flow, the average mobile and immobile dislocation densi- 
ty tensors and the dislocation velocity vector are chosen as the in- 
ternal variables. By decomposing the deformation gradient into its 
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elastic and plastic components, the dislocation density tensor is ex- 
pressed in terms of the plastic deformation gradient. Similarly, the 
rate of plastic deformation tensor is expressed as a function of the 
mobile dislocation density tensor and the dislocation velocity vec- 
tor. For isotropic materials, a representation theorem is used to ex- 
press the dislocation velocity vector in terms of the dislocation 
density and the macroscopic state of stress. It is shown that under 
the condition of plastic incompressibility, the octahedral shear 
planes of the stress tensor are the glide planes for dislocation mo- 
tion. Thus the total rate of plastic deformation is obtained by 
summing the dislocation motion over the eight octahedral shear 
planes of the stress tensor. In addition, the internal variables are 
reduced to the scalar dislocation density and mobile fraction which 
enter the rate of plastic deformation tensor. Each of these scalar 
internal variables is, in turn, governed by a rate equation which 
reflects the history of motion. As a special case the rate of plastic 
deformation tensor reduces to the Prandtl-Reuss flow rule. The 
resulting theory yields an elastic-viscoplastic material behavior and 
is incorporated as a constitutive subroutine in a finite element 
code. Several problems, including a uniaxial tensile specimen, a 
thick-walled cylinder, and plane strain wave propagation, are 
solved which demonstrate the range of material behavior. 


19885 Properties of nonsu ucting technical solids at low 
temperatures: an update. Fickett, F.R. (National Bureau of Stan- 
dards, Boulder, CO). pp 659-678 of In Fifth international con- 
ference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per I’'Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

This review presents properties measurements carried out 
on structural materials, both metallic and nonmetallic, at low tem- 
peratures. It is a sequel to the paper presented at the preceding 
conference and, as such, concentrates on measurements reported 
over the last two years. These years have been a period of intense 
activity in this field and a great deal of new data has been ob- 
tained, particularly on mechanical properties. Specific topics 
covered are thermal, magnetic, mechanical and fracture properties 
of materials. A tabular guide to the literature is included. 27 
figures, 65 references. (auth) 


19886 Light scattering in solids. Proceedings of the third inter- 
national conference, Campinas, Brazil, July 25—30, 1975. Balkan- 
ski, M.; Leite, R.C.C.; Porto, S.P.S. (eds.). Paris; Flammarion 
Sciences (1976). 851p. (CONF-750731—). 

From 3. international conference on light scattering in 
solids; Campinas, Brazil (25 Jul 1975). 

One hundred and seventy papers were presented at the con- 
ference. Sixteen papers were abstracted separately and were an- 
nounced in ERDA Energy Research Abstracts. (JRD) 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 19168, 20351, 20354, 20356 


19887 Microstructural science. Volume I. Proceedings of the 
fifth annual technical meeting of the international metallographic 
society, Chicago, September 19—21, 1972. Gray, R.J.; McCall, J.L. 
(eds.). New York; American Elsevier Publishing Company, Inc. 
(1974). 314p. (CONF-720983— ). 

From 5. annual technical conference of the IMS Analysis 
Society; Chicago, Illinois, USA (19 Sep 1972). 

Thirty-one papers presented at the conference are included 
in volume I. A separate abstract was prepared for each of fourteen 
papers for announcement in ERDA Energy Research Abstracts. 
(JRD) 


19888 (PB—244994) Report of NRL progress. (Naval 
—" Lab., Washington, D.C. (USA)). May 1975. 59p. NTIS 
4.25. 


Contents include: properties of superconducting pd-H al- 
loys; progress notes on acoustics, communications sciences, elec- 
tronics technology, engineering materials, material sciences, radia- 
tion technology, sonar, space systems; titles of papers by NRL staff 
members; patent lists; and reader service. (GRA) 


19889 (UCRL—77941) Mechanics of long-rod penetration at 
high angles of obliquity. Norris, D.M.; Scudder, J.K.; McMaster, 
W.H.; Wilkins, M.L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 20 May 1976. Contract W-7405-Eng- 
48. 12p. (CONF-760540—4). Dep. NTIS $3.50. 

From Conference on high density alloy penetrator materials; 
a, Virginia, United States of America *USA® (24 May 

). 
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A program was completed that considered ways to improve 
performance of both long-rod penetrators and the vehicle armor 
used for penetrator protection. The work indicates effective 
geometric designs and defines the material properties required for 
an optimum design. The work was both calculational and experi- 
mental. In the studies to improve the performance of long-rod 
penetrators, computer calculations were used to clarify the 
phenomena associated with impacts at oblique angles. The rod and 
target material behaviors are described by elastic-plastic work- 
hardening constitutive models. Ductile fracture is simulated by 
setting all tensile and shear stresses to zero when the calculated 
plastic deformation reaches a critical value. The chief factors 
responsible for penetration effectiveness, in addition to projectile 
density, velocity, and length, are material properties: high bulk and 
shear modulii, high yield strength, and fracture toughness. No sin- 
gle material yet found has the optimum combination of properties. 
These calculational studies have focused on uranium-alloy and 
tungsten-alloy penetrators. Each has advantages and disadvantages 
relative to oblique penetration; several variations are proposed that 
seem to merit further study. The armor design used an experimen- 
tal-computational program to identify the important geometrical 
and material properties of the target that help it defeat a long-rod 
penetrator when the impact angle is 60° or more from the normal 
to the target surface. A basis is now in hand for understanding 
oblique-impact armor penetration phenomena and for directing the 
development of high-performance (i.e., low-bulk and low-weight) 
armor. Some of the double-layer armor config \rations discovered 
promise a factor-of-two weight saving. 10 fig. (DLC) 


19890 Applications of ion beams to materials, 1975. Con- 
ference held at Warwick, England, September 8—12, 1975. Carter, 
G.; Colligon, J.S.; Grant, W.A. (eds.). London; Institute of Physics 
(1976). 369p. (CONF-750926—). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

A separate entry was prepared for each of 33 papers for 
ERDA Energy Research Abstracts (ERA) (RCK) 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 18804, 19425, 19763, 20055, 
20056, 20161, 20195, 20629 


19891 (AD-A—008403) I. New techniques for the synthesis of 
metals and alloys. II. The p' of rare earth metals and alloys. 
Final report, 1 Jul 1971-30 Jun 1974. Bunshah, R.F.; Douglass, 
D.L. (California Univ., Los Angeles (USA). School of Engineering 
and Applied Science). Nov 1974. 84p. (UCLA-ENG—7520). 
NTIS $4.75. 

See also report dated Sep 1973, AD—768794. 

The investigation consisted of two parts. In part one, a High 
Rate Physical Vapor Deposition Process was developed for the 
deposition of metals, alloys, compounds and _ dispersion 
strengthened alloys. The relationship between the deposition tem- 
perature, the microstructure and the mechanical properties was 
studied. The materials resulting from this process were shown to 
have properties very similar to true engineering materials. These 
deposition techniques have been developed to the stage where they 
can be applied to the production of self-supporting shapes or 
coatings for engineering applications. The second part of this in- 
vestigation was concerned with the study of the oxidation 
mechanism of Ni;Al containing yttrium. (GRA) 


19892 (CONF-750401—21) Residual stresses in bent tubes for 
nuclear steam generators. Paper No. 111. Berge, P.; Bui, H.D.; 
Donati, J.R.; Villard, D. (Electricite de France, 77 - Ecuelles). 
1975. 14p. NACE, Publications Dept., Houston, TX. 

From NACE International Corrosion;75 conference; Toron- 
to, Canada (14 Apr 1975). 

With the aim of reducing the risk of stress corrosion 
cracking of PWR steam generator tubing, a study was made of the 
efficiency of stress relief heat treatments of bends and roll-ex- 
panded zones. It was shown that in the raw state of manufacture, 
these zones can present, for Inconel-600 as well as for 316 stain- 
less steel, very high tensile stresses, equal to or even exceeding the 
yield stress E/sub 0.2/. A treatment of the bends by direct electri- 
cal heating at an average temperature about 100°C below that of 
mill-annealing leads to an almost complete relieving of the residual 
stresses, without adverse effects on the structure (slight grain en- 
largement at the bottom side no variation in the sensitivity to inter- 
granular corrosion reagents). A heat treatment of the roll-ex- 
panded zones lasting from 10 to 20 hours at 550°C does not 
reduce sufficiently the corresponding residual stresses. Higher tem- 
peratures (though limited a 625°C in order not to affect the 
characteristics of the tube-sheet) could possibly be more effective. 
Apart from the precautions that can be taken against stress corro- 


sion by thoroughly monitoring the chemistry of the water or by 
choosing the right materials, stress relief heat treatments of the 
type studied appear capable of making an effective contribution to 
trouble-free performance. 10 fig. (auth) 


19893 (LAMS—1453) Fabrication of plutonium 

Anderson, J.W. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Jul 1952. Contract W-7405-Eng-36. 18p. Dep. NTIS 
$3.50. 


Declassified 22 Jul 1975. 
Spherical shells were fabricated from Pu—1 wt percent Ga 
alloy by casting, machining, coating, and mating. (DLC) 


19894 (LBL—3549) Preliminary investigation of liquid phase 
sintering in ferrous systems. Klein, J. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Apr 1975. Contract W-7405- 
Eng-48. 59p. Dep. NTIS $4.50. 

Thesis. 

Liquid phase sintering was utilized to achieve, by a simple 
compaction and sintering procedure involving short times and 
moderate temperatures, a virtually full dense high carbon Fe:C 
alloy and high boron Fe:B alloy. Parameters such as powder 
characteristics and mixing, compacting pressure, heating program 
and the liquid phase fraction were found to influence the sintered 
density. The response of the Fe:C alloy to a heat treatment is re- 
ported along with preliminary experiments in the iron base ternary 
system Fe:W:C. Residual porosities observed in microstructures of 
certain liquid phase sintered compacts were accounted for by a 
proposed capillary flow of the liquid phase and a local densifica- 
tion competing against an overall densification. Some general 
recommendations are made for liquid phase sintering of powder 
aggregates. 15 fig., 7 tables. 


19895 (LBL—4173) Experimental investigation of densification 
of powdered A15 phase in the system Nb—Al—Ge. Modi, D.P. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Feb 
1976. Contract W-7405-Eng-48. 38p. Dep. NTIS $4.00. 

Thesis. 

An investigation of the densification of precompounded 
powder of the Al5 phase Nb;(Al,Ge) was made. The influence of 
various parameters such as additives, temperature, pressure and 
time in sintering of this material was studied. Since cold pressing 
followed by sintering did not produce sufficient density, the hot 
pressing technique was used. By hot pressing at 1450°C for '/, 
hour under 6 ksi pressure, about 95 percent densification was 
achieved. Results provide information that could lead to the 
development of a viable process for producing superconductors 
based on this compound. 14 figures, 17 references. 


19896 (SAND—75-6053) Kinetics of thermocompression 
bonding to organic contaminated gold surfaces. Jellison, J.L. . 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. 12p. (CONF- 
760414—1). Dep. NTIS $3.50. 

From Electronics components conference; San Francisco, 
California, United States of America *USA® (Apr 1976). 

The kinetics of ther gold ball bonding were 
studied for gold metallization contaminated with organic films. The 
contaminants studied were residual photoresist and atmospheric 
contamination. For gold metallization contaminated with organic 
films, ther Pp gold bonding is a two stage process. The 
first stage occurs within a fraction of a second and results from the 
mechanical disruption of barrier films by shear displacements at 
the fayed surface. Bonding during this initial stage is a strong func- 
tion of interface temperature, bonding force, and the contaminant 
films. The second stage involves growth of the metal-metal inter- 
faces by a sintering phenomenon. Growth of bonds by sintering 
also occurs in the absence of external load, though at a decreased 
rate. Analysis of the rate data leads to the conclusion that the 
growth mechanism follows a parabolic rate law and, in the absence 
of external load, exhibits an activation energy of approximately 11 
kcal/mole. Under high external loads, the rate of second stage 
growth exhibited little temperature dependence, indicative of a 
stress-assisted process. Bond growth rates for the atmospherically 
contaminated metallization were an order of magnitude higher 
than that for the photoresist contaminated samples. 


19897 (SAND—76-5119) Parallel gap welding to thick film 

metallization. Johnson, D.R.; Knutson, R.E. (Sandia Labs., Al- 

sone cia N.Mex. (USA)). 1976. 8p. (CONF-760414—2). ‘Dep. 
$3 

From Electronics components conference; San Francisco, 
California, United States of America *USA® (Apr 1976). 

The parallel gap welding response of a series of gold and 
platinum-gold thick film conductor materials which were subjected 
to various peak temperature/belt speed firing profiles was studied. 
The parallel gap welding was conducted using a variety of weld 
voltage/pulse duration settings and a nominal 0.05 millimeter thick 
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by 0.38 millimeter wide pure gold ribbon. Evaluation of the welds 
was determined through a 90° peel test. It was concluded that 
parallel gap welding is a viable approach to gold ribbon intercon- 
nection to thick film. In general, thicker fired films respond better 
to parallel gap welding. Sensitivity to firing profile, as reflected by 
parallel gap weld strength, is a characteristic of each specific thick 
film material which must be determined and properly optimized. 
Sensitivity to weld parameters is a characteristic of each specific 
material and should be optimized with firing profile. The pure gold 
conductor materials are not as satisfactory as platinum-gold con- 
ductors for parallel gap welding. 


19898 (WCAP—8693) Delta ferrite in production austenitic 
Stainless steel weldments. Enrietto, J.F. (Westinghouse Nuclear 
Energy Systems, Pittsburgh, Pa. (USA)). Jan 1976. vp. 
Westinghouse Electric Corp., Pittsburgh, PA. 

Methods of maintaining ferrite levels in production weld- 
ments of 304 and 316 stainless steels were investigated. It was 
found that except for very small welds, less than 0.06 square inch 
cross section, control of the ferrite number of the filler metal to a 
minimum of 5 is sufficient to ensure a ferrite number of at least 3 
in the production weld. Weldments having a section size less than 
1/2 inch may be subject to significant base metal dilution with 
possible adverse effects on delta ferrite content. Welding process 
and heat input, within the range of normal commercial practice, 
have little effect on the delta ferrite content of production welds. 
Direct measurement of the ferrite level of the filler metal via an 
undiluted weld pad offers a more precise control of the ferrite in 
production welds than indirect determinations using chemical 
analyses. (JRD) 


19899 (Y—2041) Joining uranium to steel. Perkins, M.A. 
(Oak Ridge Y-12 Plant, Tenn. (USA)). May 1976. Contract W- 
7405-eng-26. 22p. Dep. NTIS $3.50. 

A method has been devised which will allow the joining of 
uranium to steel by fusion welding through the use of an inter- 
mediate material. Uranium-0.5 titanium was joined to AISI 304L 
stainless steel by using a vanadium insert. Also, a method is now 
available for selecting possible filler metals when two entirely dis- 
similar metals need to be joined. This method allows a quantitative 
ranking to be made of the possible filler metals and thus the most 
likely candidate can be selected. 


19900 (Y¥—2052) Durability of adhesive bonds to uranium al- 
loys, tungsten, tantalum, and thorium. Childress, F.G. (Oak Ridge 
Y-12 Plant, Tenn. (USA)). 14 Jun 1975. Contract W-7405-eng-26. 
14p. Dep. NTIS $3.50. 

Long-term durability of epoxy bonds to alloys of uranium 
(U-Nb and Mulberry), nickel-plated uranium, thorium, tungsten, 
tantalum, tantalum— 10 percent tungsten, and aluminum was eval- 
uated. Significant strengths remain after ten years of aging; how- 
ever, there is some evidence of bond deterioration with uranium 
alloys and thorium stored in ambient laboratory air. 


19901 (ORNL-tr—4157) Titanium plating on copper surfaces 
using titanium hydride. Lombardi, P.; Bordi, S. Translated by M. 
Gerrard from Metall. Ital.; 46: No. 6, 221-224(1954). 8p. Dep. 
NTIS $3.50. 

Decomposition of TiH, at elevated temperature is used to 
plate titanium on the surface of metallic copper. A_ similar 
procedure has the purpose of preparing materials with the internal 
properties of pure copper but with increased surface hardness. The 
authors describe the procedure studied and used to obtain a com- 
pact and adherent titanium plating on metallic copper and report 
the micrographic results, recommending more appropriate tests to 
show the solid solutions formed. They report microhardness mea- 
surements made to determine the properties of the titanium layer 
and attempt to use the hardness of the Cu—Ti bond to obtain 


maximum i in hard of the surface layer prepared. 
(auth) 
19902 (UCRL-Trans—11015) Vaporization of uranium and 


uranium carbides under vacuum. Deiss, W.J.; Michaud, H.; An- 
telme, G. 1962. Translated from pp 625-644 of Thermodynamics 
of Nuclear Materials, Vienna, IAEA. 29p. Dep. NTIS $4.00. 

Aim was to obtain thin deposits as free as possible from 
uranium, of UC and UC,. Advantages of the vaporization 
technique used (heating by electron bombardment) are explained. 
The vaporization of relatively pure uranium usually produces 
highly oxidized deposits, whereas the vaporization of uranium car- 
bides gives practically oxide-free deposits. It is shown by a ther- 
modynamic argument that, as a result of the formation of CO, the 
partial pressure of the oxygen is considerably lowered and that, 
under these conditions, the affinity of the uranium for oxygen is 
practically zero. As for the vaporization of uranium carbides, the 
compounds UC and UC, were obtained without any difficulty. 20 
figures (auth) 
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19903 Vacuum potting technique for metallographic specimens 
using black epoxy resin and black alumina filler. Calabra, A.E.; 
Miley, D.V. (Dow Chemical, Golden, CO). pp 39-50 of In Micros- 
tructural science. Vol. I. Gray, R.J. (ed.). New York; American El- 
sevier Publishing Company, Inc. (1974). 

From 5. annual technical conference of the IMS Analysis 
Society; Chicago, Illinois, USA (19 Sep 1972). 

See CONF-720983—. 

The technique of vacuum-mounting a _ metallographic 
specimen in a mixture of black pelletized alumina and a low-tem- 
curing black epoxy resin provides the metallography 

boratory with a very versatile and efficient mounting medium. 
The resulting product has all of the characteristics of a potting 
material of extremely high quality. The desirable characteristics in- 
clude minimal mold shrinkage, minimal reflectivity from the mount 
surface for superior photomicrography, and abrasion resistance 
which results in excellent specimen edge retention. 


19904 (BNWL-tr— 167) Vacuum-coaters construction and ap- 
plications. Kienel, G. Translated from Metalloberflaeche; 29: No. 1, 
9-14(1975). 18p. Dep. NTIS $3.50. 

Thin films obtained by high-vacuum deposition are charac- 
terized by high layer quality and reproducibility of layer properties. 
As a rule, the evacuation process of modern vacuum-coating 
equipment will be automatic. Most frequently, use is made of com- 
bination of oil-sealed rotary pump and oil diffusion pump. Most 
often a low-temperature cold trap is used, which reduces the 
backflow of working fluid into the evaporation space and further- 
more acts as an effective condensation pump for water vapor. The 
designs of vacuum-coating equipment depend on the required film 
qualities and/or on the nature of the parts being coated, whether 
they are molded parts, bands or large surfaces. The various facili- 
ties including the systems used in them to make thin films are 
a and the most important applications are pointed out. 
(auth) 


19905 Chemical milling. Dini, J.W. (Sandia Labs., Livermore, 
CA). Int. Metall. Rev.; 20: 29-55(Mar 1975). 

Chemical milling has been used to advantage in removing 
excess material and reducing the overall weight of metal parts. It is 
a valuable complementary technique to conventional milling and 
machining methods and is particularly useful for removing metal 
from thin sections or from parts that are already shaped. The 
chemical milling process is described along with its applications, 
advantages and limitations. Chemical milling solutions, maskants, 
and various other aspects of the chemical milling process are also 
discussed. The effectiveness of chemical milling for specific materi- 
als such as aluminium, beryllium, magnesium, titanium, steel, and 
some stainless steel alloys is evaluated. Various chemical milling 
solution formulations are presented and effects on such factors as 
mechanical and fatigue properties are considered. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 19966, 20031 


19906 (AD-A—013263) Precipitation of alpha phase in 
metastable beta phase titanium alloys. Technical report. Rhodes, 
C.G.; Williams, J.C. (Rockwell International Corp., Thousand 
Oaks, Calif. (USA). Science Center). 12 Mar 1975. Contract 
N00014-71-C-0363. 44p. (SC—518.29TR). NTIS $3.75. 

Results of a microstructural study of the crystallography, 
morphology, and kinetics of formation of alpha-phase during 
decomposition of the metastable beta-phase in a Ti-Mo-Al ternary 
alloy and a Ti-Mo binary alloy are described. (GRA) 


19907 (AED-CONF—75-170-013) Influence of precipitation 
density and particle size on the conductivity of NbTi superconduc- 
tors. Willbrand, J.; Schlump, W. (Krupp (Friedr.) G.m.b.H., Esser: 
(F.R. Germany). Forschungsinstitut). 1975. 9p. (In German). INIS. 
From General meeting of the Deutsche Gesellschaft fuer 
Metalikunde e.V.; Nuernberg, F.R. Germany (20 May 1975). 
10 figs.; 9 refs. With abstract. 


19908 Interdiffusion and intrinsic diffusion in binary vanadi- 
um—titanium solid solutions at 1350°C. Carlson, P.T. (Oak Ridge 
National Lab., TN). Metall. Trans., A; 7: No. 2, 199-208(Feb 
1976). 

Interdiffusion coefficients, intrinsic diffusion coefficients, 
and vacancy wind parameters have been determined in the vanadi- 
um—titanium system at 1350°C with the use of infinite, solid-solid 
diffusion couples. The experimentally determined diffusion coeffi- 
cients were compared with the values predicted from the models 
of Darken, Manning, and Dayananda with the use of available 
tracer diffusion and thermodynamic information and were found to 
be larger than those calculated from the three models. Vacancy 
wind parameters, determined experimentally, were seen to reflect a 
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greater influence of the vacancy wind phenomenon on the intrinsic 
diffusion flux of each species than that calculated on the basis of 
Manning's theory. In particular, the faster diffusing component is 
enhanced and the slower diffusing component is retarded to a 
greater degree than is theoretically predicted. Furthermore, experi- 
mental and predicted values of intrinsic diffusivity ratios, D/sub 
V//D/sub Ti/, were compared and the results suggest an increased 
effect of vacancy flow on the intrinsic fluxes with respect to the 
magnitude of this phenomenon calculated from Manning's treat- 
ment. The vacancy wind effect is shown to be an important factor 
in the consideration of intrinsic diffusion fluxes and their relation 
to tracer diffusion and thermodynamic information in the vanadi- 
um—titanium system. 


19909 (HEDL-SA—935) Cellular precipitation of gamma 
prime in iron—nickel based alloys. Gelles, D.S. (Hanford Engineer- 
ing Development Lab., Richland, Wash. (USA)). 1975. 12p. 
(CONF-750825—5). Dep. NTIS $3.50. 

From 33. annual meeting of the Electron Microscopy 
Society of America; Las Vegas, Nevada, USA (11 Aug 1975). 

Cellular precipitation of gamma prime coherent phase 
formed by additions of Al and Ti in Fe-Ni alloys is described. 
Slides are used in the description. (JRD) 


19910 (HEDL-SA—1001) Ste methods in TEM. 
Thomas, L.E. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Jul 1975. Contract AT(45-1)-2170. 26p. (CONF- 
750825—6). Dep. NTIS $4.00. 

From 33. annual meeting of the Electron Microscopy 
Society of America; Las Vegas, Nevada, USA (11 Aug 1975). 

Stereoscopic methods used in TEM are reviewed. The use 
of stereoscopy to characterize three-dimensional structures ob- 
served by TEM has become widespread since the introduction of 
instruments operating at | MV. In its emphasis on whole structures 
and thick specimens this approach differs significantly from con- 
ventional methods of microstructural analysis based on three- 
dimensional image reconstruction from a number of thin-section 
views. The great advantage of stereo derives from the ability to 
directly perceive and measure structures in three-dimensions by 
capitalizing on the unsurpassed human ability for stereoscopic 
matching of corresponding details on picture pairs showing the 
same features from different viewpoints. At this time, stereo 
methods are aimed mainly at structural understanding at the level 
of dislocations, precipitates, and irradiation-induced point-defect 
clusters in crystal and on the cellular irradiation-induced point-de- 
fect clusters in crystal and on the cellular level of biological 
specimens. 3-d reconstruction methods have concentrated on the 
molecular level where image resolution requirements dictate the 
use of very thin specimens. One recent application of three-dimen- 
sional coordinate measurements is a system developed for analyz- 
ing depth variations in the numbers, sizes and total volumes of 
voids produced near the surfaces of metal specimens during ener- 
getic ion bombardment. This system was used to correlate the void 
volumes at each depth along the ion range with the number of 
atomic displacements produced at that depth, thereby unfolding 
the entire swelling versus dose relationship from a single stereo 
view. A later version of this system incorporating computer-con- 
trolled stereo display capabilities is now being built. 


19911 (LA—6292) Application of transmission electron 
microscopy to splat-cooled plutonium alloys. Rohr, D.L.; Elliott, 
R.O. (Los Alamos Scientific Lab., N.Mex. (USA)). Feb 1976. 
Contract W-7405-Eng-36. Sp. Dep. NTIS $3.50. 

Plutonium alloy foils, thin enough for transmission electron 
microscopy (TEM), were made by rapidly quenching small 
specimens from the melt in a ‘’gun’’-type, splat-cooling device. 
Microstructures in selected regions of the nonequilibrium alloys 
thus produced are illustrated and discussed. (auth) 


19912 (ORNL—5140) Computer program for the simulation 
of solid solutions. Williams, R.O. (Oak Ridge National Lab., Tenn. 
(USA)). May 1976. Contract W-7405-eng-26. 39p. Dep. NTIS 
$4.00. 

This report describes a computer program which rearranges 
the atoms on a lattice containing 12,075 sites until the populations 
in a set of 18 shells are in agreement with those calculated from x- 
ray measurements. To improve the accuracy, eight independent 
runs are made. Because of the large amount of computation in- 
volved, considerable effort went into selecting an efficient al- 
gorithm and constructing the program for the most efficient execu- 
tion. The output consists of a model showing the atoms that have 
been moved from their initial position; the output also gives shell 
populations (including error estimates). Also, the intensity is calcu- 
lated for both the x-ray data and the model. Finally, various struc- 
tural features for the model are determined and compared with the 
same features in the initial random model. The program is written 
for the face-centered cubic lattice, but its conversion for modeling 
the body-centered cubic lattice would not be difficult. (auth) 


19913 (UCRL-Trans—10786) Structure of the berylli- 
um—boron system. Stecher, J.; Aldinger, F. Translated from Z. 
Metallkd.; 64: No. 10, 684-689(Oct 1973). 13p. Dep. NTIS $3.50. 

The constitution of cast or powder-metallurgically prepared 
beryllium-boron alloys containing up to 70 at.% B was studied in 
the solid and liquid states by thermoanalytic, microscopic, x-ray, 
and chemical techniques. Phase boundaries could be determined 
up to 1150°C. In the region studied, one eutectic, one metatectic, 
one eutectoid, and two perutectic invariant equilibria exist. In the 
region around 60 at.% B, a new phase with tetragonal symmetry 
and lattice parameters a = 7.25 A and c = 8.46 A was found. 
Because of about | weight percent impurity in the specimens 
prepared by powder techniques and containing up to 50 at.% B, a 
ternary phase formed which also had tetragonal symmetry and lat- 
tice constants of a = 10.22 A and c = 14.215 A. These values are 
close to the values for tetragonal boron, BeB,, and AIB,>. 


19914 Mechanical equation of state and grain boundary sliding 
in lead in monotonic loading. Wire, G.L.; Yamada, H.; Li, C.Y. 
(Cornell Univ., Ithaca, NY). Acta Metall.; 22: 505-512(Apr 1974). 

Stress relaxation experiments in monotonic loading have 
been performed on single crystal, bi-crystal and polycrystal lead 
specimens at room temperature. These experiments yield the 
stress—strain rate relationship at essentially constant structure. 
The behavior of the mechanical equation of state is observed in all 
the specimens, even when grain boundary sliding is involved. 
Evidence of plastic deformation induced grain boundary migration 
is found. These results are discussed in terms of an existing 
mechanical model for plastic deformation of a polycrystalline solid 
at elevated temperatures. 


19915 Microstructural science. Volume 3, Part A. 
of the seventh annual technical meeting of the International Metallo- 
graphic Society, held in Gatlinburg, Tennessee, August 4—7 1974. 
French, P.M.; Gray, R.J.; McCall, J.L. (eds.). New York; Amer- 
ican Elsevier Publishing Company, Inc. (1975). 524p. (CONF- 
740812—P1). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

Thirty-six papers are included on ferrous and nonferrous 
materials, preparation techniques for microscopic examination, 
quantitative techniques for materials analysis, and materials evalua- 
tion by electron microscopy. Separate abstracts were prepared for 
four papers; one paper was previously abstracted for Nuclear 
Science Abstracts. (DLC) 


19916 Phase transformations in aged beta III titanium alloy. 
Ganesan, P.; DeAngelis, R.J.; Sargent, G.A. (Univ. of Kentucky, 
Lexington). pp 243-248 of In Microstructural science. Vol. 3, Part 
A. French, P.M. (ed.). New York; American Elsevier Publishing 
Co., Inc. (1975). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-740812—P1. 

Specimens of Beta III Titanium (11.5 percent Mo, 6 percent 
Zr, 45 percent Sn, balance Ti) were solution treated at 1500°F for 
30 minutes, then quenched into water and aged at temperatures 
between 205 and 480°C for periods of 1/2 to 50 hours. Thin foil 
specimens for electron microscopy were prepared by a jet polish- 
ing technique. Selected area diffraction pattern, bright and dark 
field imaging of specimens aged at 425 and 480°C indicate that B, 
@ and a phases coexist for long aging times. Analysis of the 
selected area diffraction patterns indicate that the w phase directly 
transforms to a. Observations of B/w interface structure which sup- 
ports this mechanism are presented. 6 figures. (auth) 


19917 Phase analysis of standard and molybdenum-modified 
Mar-M509. Biss, V. (Climax Molybdenum Co., Ann Arbor, MI). 
pp 249-264 of In Microstructural science. Vol. 3, Part A. French, 
See New York; American Elsevier Publishing Co., Inc. 
( ). 

From 7. annual international Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-740812—P1. 

Phase identification studies, employing X-ray and electron 
diffraction analysis and energy dispersive X-ray analysis, were con- 
ducted on three Mar-M509-type superalloys heat-treated to simu- 
late service conditions. The alloys were found to contain (a) 
script-type MC carbides, (b) two types of eutectic (both contain- 
ing M,;C,-type carbides), (c) Me3C, carbides precipitated in the 
vicinity of eutectics and script-type MC carbides, and (d) fine MC 
carbides precipitated along crystallographic planes of the matrix 
phase. X-ray diffraction analysis of the phase extracts showed that 
M,C carbides are also present in the molybdenum-modified Mar- 
MS09 alloy XC—224Fe. The compositional and crystallographic 
ron the phases are presented and discussed. 7 figures, 5 tables 

auth) 
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19918 Optical metallography of tantalum single crystals. Dob- 
bins, A.G.; Snyder, W.B. Jr. (Oak Ridge Y-12 Plant, TN). pp 265- 
272 of In Microstructural science. Vol. 3, Part A. French, P.M. 
(ed.). New York; American Elsevier Publishing Co., Inc. (1975). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-740812—P1. 

A method is described for polishing tantalum single crystals 
to reveal grain structure without etching or using elevated tem- 
peratures to induce epitaxial oxide coatings. This method provides 
a good sample for optical metallography in studying the recrystal- 
lization of tantalum single crystals and for screening samples for 
recrystallization before undertaking examinations by x-ray diffrac- 
tion and transmission electron microscopy. (auth) 


19919 Sputter deposition as a ting technique. Ar- 
rowsmith, H.W.; Allen, R.P. (Battelle Memorial Inst., Richland, 
WA). pp 307-318 of In Microstructural science. Vol. 3, Part A. 
French, P.M. (ed.). New York; American Elsevier Publishing Co., 
Inc. (1975). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-740812—P1. 

Metal replicas formed by the high-rate sputter deposition of 
silver onto etched metallographic surfaces have been used to 
facilitate the optical and SEM examination of radioactive 
specimens. The sputtered silver is intrinsically featureless at mag- 
nifications up to 20,000X, permitting the reproduction and resolu- 
tion of all significant microstructural details including microcracks 
and fine porosity. The sputtered metal replicas are prepared using 
a supported-discharge (triode) cathodic etcher equipped with a 
silver target. This permits the direct replication of freshly ion- 
etched surfaces as well as the replication of conventionally-etched 
specimens. The metal replicas are normally | to 10 wm thick and 
require 2 to 20 min to deposit. The thicker sputtered layers can be 
stripped from the specimen surface using double-coated tape to 
provide a durable negative replica of the etched structure. Alterna- 
tively, the surface of 1 to 2 wm thick deposits can be examined 
directly in an SEM (or optically) with the sputtered layer serving 
as a containment barrier for radioactive or toxic material to inhibit 
oxidation of the etched structure. Advantages of the sputtered 
metal replicas over conventional acetate replicas for SEM studies 
include high electrical conductivity and immunity to electron-beam 
damage. 7 figures (auth) 


18920 Microstructural science. Volume 3, Part B. Proceedings 
of the seventh annual technical meeting of the International Metallo- 
graphic Society, held in Gatlinburg, Tennessee, August 4—7, 1974. 
French, P.M.; Gray, R.J.; McCall, J.L. (eds.). New York; Amer- 
ican Elsevier Publishing Company, Inc. (1975). 526p. (CONF- 
740812—P2). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

Thirty-two papers are included on: materials evaluation 
using scanning electron microscopy, x-ray and microprobe analyses 
of materials, powders and nonmetallic materials, analysis and 
evaluation of materials for nuclear applications, and biomedical 
materials. Separate abstracts were prepared for 13 of the papers; 3 
other papers were previously abstracted for Nuclear Science Ab- 
stracts. (DLC) 


19921 Determination of carbon and nitrogen profiles in Type 
316 stainless steel using a secondary ion mass rometer. Bag- 
nall, C.; Sweeney, G.G.; Shiels, S.A. (Westinghouse Electric Corp., 
Madison, PA). pp 601-621 of In Microstructural science. Vol. 3, 
Part B. French, P.M. (ed.). New York; American Elsevier Publish- 
ing Co., Inc. (1975). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-740812—P2. 

Four different modes of SIMS operation are described, each 
developed to solve an analytical problem on a qualitative basis, 
that could not be adequately treated by more conventional means. 
The basic operation of SIMS is described and data are presented 
to illustrate the information that may be gained on interstitial dis- 
tribution within a stainless steel matrix. 13 fig. (auth) 


19922 Determination of porosity of sintered tungsten compacts 
used in ms. Parameswara, M.A.; Rajagopalan, S.R. 
(National Aeronautical Lab., Bangalore, India). pp 663-669 of In 
Microstructural science. Vol. 3, Part B. French, P.M. (ed.). New 
York; American Elsevier Publishing Co., Inc. (1975). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-740812—P2. 

Sintered tungsten powder compacts are employed as 
cathodes in high power magnetrons. To improve the secondary 
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electron emission, these cathodes are impregnated with an ‘‘active 
material’’ containing alkaline earth meta! oxides. Electron yield 
from the impregnated cathode is dependent on the quantity of ac- 
tive material which is decided by the porosity due to open pores at 
the surface. Examination of the porosity before impregnation could 
therefore be very useful in quality control. A quantitative metallo- 
graphic method for this purpose developed for an industry is 
described. In the method discussed, copper impregnated compacts 
are tallographically prepared and porosity estimated by the 
point count method. It is possible to directly estimate the open and 
closed porosity since the open pores get filled by copper while the 
closed ones remain empty. Estimates of porosity obtained from 
density measurements of copper-impregnated tungsten compacts 
are compared with those obtained from metallographic examina- 
tion. The suitability of the method for an on-line quality control 
check is discussed. (auth) 


19923 Metallography in iridium sheet production. Braski, D.N.; 
Allen, M.D.; Schaffhauser, A.C. (Oak Ridge National Lab., TN). 
pp 745-760 of In Microstructural science. Vol. 3, Part B. French, 
—_ New York; American Elsevier Publishing Co., Inc. 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-740812—P2. 

A cooperative effort in which ORNL has fabricated Ir—0.3 
percent W alloy blanks for warm hydroforming into hemispheres is 
first briefly outlined. The iridium alloy hemispheres are used as 
cladding for ***PuO, isotope heat sources in the Multi-Hundred 
Watt (MHW) Radioisotopic Thermoelectric Generator Program. 
Metallography was a valuable tool in the production of iridium 
alloy blanks. It was used to identify surface grinding as the source 
of surface defects and showed a variability in recrystallization tem- 
perature for different batches of material. Metallography also pro- 
vided a means of quality control of the desired properties. The 
techniques for preparing metallographic samples as well as per- 
tinent photomicrographs are discussed. 11 fig. (auth) 


19924 Microstructural analyses of biomaterials. Bardos, D.I.; 
Luckey, H.A. (Zimmer USA, Inc., Warsaw, IN). pp 951-970 of In 
Microstructural science. Vol. 3, Part B. French, P.M. (ed.). New 
York; American Elsevier Publishing Co., Inc. (1975). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-740812—P2. 

Of today’s accepted biomaterials, three alloys comprise a 
vast percentage of surgical implants fabricated: 316 stainless steel, 
Co-base alloys, and a Ti—6 Al—4V. The microstructures of the 
biocompatible alloys were studied and presented including an ac- 
ceptance-rejection criteria for each. The 316 LVM Stainless Steel 
is found in several conditions, namely cold-worked, annealed, as 
well as in the cast condition. In the cold-worked and annealed con- 
dition, the structure is single phase and austenitic, free of carbides 
and ferrite particles. In the cast condition, the detrimental ferrite 
particles appeared to be unavoidable. The cast cobalt-chrome 
molybdenum alloy shows carbide particles uniformly dispersed in 
the cobalt base matrix. The wrought cobalt base alloy is a 
homogeneous single phase material, while the titanium alloy shows 
the typical a-8 two-phase structure that is dependent on the 
processing history of the material. A comparison of some of the 
etching techniques is also discussed. 19 fig. (auth) 


19925 Stacking fault energies of fcc Fe—Ni alloys by x-ray dif- 
fraction line profile analysis. Schramm, R.E.; Reed, R.P. (National 
Bureau of Standards, Boulder, CO). Metall. Trans., A; 7: No. 3, 
359-363(Mar 1976). 

The stacking fault energies of the fcc alloy series Fe-28 Ni 
to pure Ni were investigated using x-ray diffraction line profile 
analysis. A minimum stacking fault energy of about 70 mJ/m? oc- 
curs at the approximate composition of Fe-40 percent Ni. From 
this point, the lower nickel alloys rapidly increase to a very high 
stacking fault energy, estimated to be 200 mJ/m?, while the ener- 
gies of the high Ni alloys rise linearly to the Ni value of 214 
mJ/m?. Anomalous reductions of the lattice parameter after cold 
work were found for the lower nickel alloys, this was interpreted 
as evidence for Fe;Ni ordering and corrections to the stacking 
fault energy were made. 


19926 and applications of thin film specimens con- 
taining grain boundaries of controlled geometry. Tan, T.Y.; Hwang, 
J.C.M.; Goodhew, P.J.; Balluffi, R.W. (Cornell Univ., Ithaca, NY). 
Thin Solid Films; 33: No. 1, 1-11(15 Mar 1976). 

A novel weiding and annealing method for the convenient 
production of thin film specimens containing different types of 
controlled grain boundary str has been developed. 
Bicrystals containing controlled grain boundaries in their midplane 
were produced by welding single-crystal thin films together face-to- 
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face. Polycrystals containing columnar grains of only two crystal 
orientations were produced by annealing the previous bicrystals. 
Polycrystals with columnar grains of only three orientations were 
produced by extensions of the method in which films of three 
orientations were welded together and annealed. The types of 
grain structures which can be obtained by these techniques are 
= and the potential uses of such specimens discussed. 9 fig. 
(auth) 


19927 Diffuse-neutron-scattering measurements of the frac- 
tional occupancy of the localized 4f' configuration in Ce-Th and 
CeAl,. Edelstein, A.S.; Child, H.R.; Tranchita, C. (University of Il- 
linois, Chicago, Illinois 60680). Phys. Rev. Lett.; 36: No. 22, 1332- 
1335(31 May 1976). 

Diffuse-neutron-scattering measurements at 2<T<300 K 
have been employed to determine the fractional occupancy eta of 
the localized 4f' configuration. For CeAl;, eta=0.9—1.0 at il K. 
For Ceéo.gTho.2, eta=0.4 +- 0.1 at 11 K. No evidence of a compen- 
sating conduction-electron polarization was observed. (AIP) 
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REFER ALSO TO CITATION(S) 19132, 19155, 19156, 19161, 
19334, 19352, 20000 


19928 (AD/A—006285) Method for relating plastic flow pro- 
perties to fatigue crack propagation including effects of stress ratio. 
Krafft, J.M. (Naval Research Lab., Washington, D.C. (USA)). Jan 
1975. 23p. (NRL-MR—2980). NTIS $3.25. 

Accurate predictive models for fatigue crack propagation, 
including effects of mean stress, could expedite material charac- 
terization tasks of the Navy. To this end, the accuracy of the ten- 
sile ligament instability model of fracturing has been improved by 
considering that the crack-growth-induced strain hardening, which 
stabilizes creep-induced stress-relaxation, is that of plastic flow 
only, rather than that of elastic plus plastic strain. R-effect data on 
Ti—6AlI—4V from two literature sources is examined. The growth 
in vacuum is simply predicted, while that in air must be corrected 
for its faster growth rate and lower threshold of zero growth. A 
simple graphical method for matching predicted to actual growth is 
described. Procedures include SI as well as English units of mea- 
surement. 


19929 (CONF-76045 1—2) Constitutive for describ- 
ing high-temperature inelastic behavior of structural alloys. Robin- 
son, D.N.; Pugh, C.E.; Corum, J.M. (Oak Ridge National Lab., 
Tenn. (USA)). 1976. 32p. Dep. NTIS $4.0C 

From IAEA international working group on fast reactors; 
Champion, Pennsylvania, United States of America *USA® (27 Apr 
1976). 

This paper addresses constitutive equations for the descrip- 
tion of inelastic behavior of LMFBR structural alloys at elevated 
temperatures. Both elastic-plastic (time-independent) and creep 
(time-dependent) deformations are considered for types 304 and 
316 stainless steel and 2'/, Cr—1 Mo steel. The constitutive equa- 
tions identified for interim use in design analyses are described 
along with the assumptions and data on which they are based. 
Areas where improvements are needed are identified, and some al- 
ternate theories that are being pursued are outlined. (auth) 


19930 (CONF-760515—2) Product from variability in the 
mechanical behavior of type 304 stainless steel at room temperature 
and 593°C (1100°F). Swindeman, R.W.; McAffee, W.J.; Sikka, 
V.K. (Oak Ridge National Lab., Tenn. (USA)). 1976. 36p. Dep. 
NTIS $4.00. 

From 8. symposium of the American Society for Testing 
and Materials on the effect of radiation on structural materials; St. 
Louis, Missouri, United States of America *USA® (4 May 1976). 

Data are presented that describe the variability of 15 
products of a reference heat of type 304 stainless steel tested in 
the laboratory reannealed condition: chemistry hardness, grain 
size, yield strength at room temperature, tensile curves at 593°C 
(1100°F), and creep-rupture curves to 1000 h at 593°C (1100°F). 
The standard deviation, representing the variation in the yield 
strength of the 15 products about the average, is near+-l.7 MPa at 
room temperature and +-6.3 MPa at 593°C (1100°F). The 1000-h 
rupture strength varies by 2.5 percent (approximately +-6.2 MPa) 
from the average and the stress to produce a minimum creep rate 
of 0.01 percent/h by 3.0 percent (approximately +-5.0 MPa). 
Variation of strength in the primary creep range is also examined. 
It is observed that the 25-mm plate is fairly representative of the 
product average. Reasons for variability are examined: carbon con- 
tent, nitrogen content, grain size, temperature control, and exten- 
someter performance. 7 tables, 5 figures. 


19931 (COO— 3084/39) Continuum theory of ductile rupture 
by void nucleation and growth. Part I. Yield criteria and flow rules 


MATERIALS 


for porous ductile media. Gurson, A.L. (Brown Univ., Providence, 
R.I. (USA). Div. of Engineering). Sep 1975. Contract E(11-1)- 
3084. 60p. Dep. NTIS $4.50. 

Widely used constitutive laws for engineering materials as- 
sume plastic incompressibility and no effect on yield of the hydro- 
static component of stress. However, void nucleation and growth 
(and thus bulk dilatancy) are commonly observed in some 
processes which are characterized by large local plastic flow, such 
as ductile fracture. The purpose of this work is to develop approxi- 
mate yield criteria and flow rules for porous (dilatant) ductile 
materials, showing the role of hydrostatic stress in plastic yield and 
void growth. Other elements of a constitutive theory for porous 
ductile materials, such as void nucleation, plastic flow and harden- 
ing behavior, and a criterion for ductile fracture will be discussed 
in Part Il. The yield criteria are approximated through an upper 
bound approach. Simplified physical models for ductile porous 
materials (aggregates of voids and ductile matrix) are employed, 
with the matrix material idealized as rigid-perfectly plastic and 
obeying the von Mises yield criterion. Velocity fields are 
developed for the matrix which conform to the macroscopic flow 
behavior of the bulk material. Using a distribution of macroscopic 
flow fields and working through a dissipation integral, upper 
bounds to the macroscopic stress fields required for yield are cal- 
culated. Their locus in stress space forms the yield locus. It is 
shown that normality holds for this yield locus, so a flow rule 
results. Approximate functional forms for the yield loci are 
developed. 14 figures, 22 references. (auth) 


19932 (ORNL—5144) Heat treatment effects on the tensile 
properties of annealed 2 1/4 Cr—1 Mo steel. Klueh, R.L. (Oak 
Ridge National Lab., Tenn. (USA)). May 1976. Contract W-7405- 
eng-26. 26p. AT. 

Effects of cooling rate from the austenitizing temperature 
on the microstructure and properties of annealed and isothermal 
annealed 2'/, Cr—1 Mo steel were determined. For an annealed 
steel (furnace cooled), it was found that the higher the cooling 
rate, the larger the amount of bainite formed in the microstructure 
and the higher the room-temperature tensile properties. The rate 
at which the steel is cooled from the austenitizing temperature to 
the isothermal anneal temperature was found to have much less of 
an effect on microstructure and room-temperature tensile proper- 
ties. Tensile properties were determined from 25 to 593°C and 
strain rates between 2.67 x 10~* to 6.67 x 107*/s on steel plates 
(from a single heat) given three different annealing treatments: 
two were given full anneals, but cooled at different rates from the 
austenitizing temperature, and the third was given an isothermal 
anneal. The annealed steel given the faster cooling rate contained 
more bainite in its microstructure and had a significantly higher 
strength than that of the other two heat treatments. For all three 
heat treatments, dynamic strain-aging peaks were observed 
between 200 and 400°C. The peak height for the annealed materi- 
al that was cooled faster was larger and occurred at a higher tem- 
perature than for the other two heat treatments. The dynamic 
strain aging was concluded to be the result of interaction solid- 
solution hardening in the proeutectoid ferrite and involves the in- 
teractions between molybdenum and carbon atoms or atom 
clusters with dislocations. The difference in the dynamic strain 
aging for the different heat treatments was the result of the dif- 
ferent amounts of precipitate that form during the heat treatment. 
Precipitation removes carbon and molybdenum from solid solution 
and makes them unavailable for interaction solid-solution harden- 
ing. 8 tables, 7 fig. (auth) 


19933 (ORNL/NUREG/TM—3) Quarterly progress report on 
the heavy-section steel technology program for October— December 
1975. Whitman, G.D. (Oak Ridge National Lab., Tenn. (USA)). 
Apr 1976. Contract W-7405-eng-26. 137p. Dep. NTIS $6.00. 

Activities in research programs on heavy section steel are 
reported. Data and information are included on fracture 
mechanics, steel reactor vessel cracking, radiation effects on steels, 
pressure vessel fabrication, effects of thermal shock on steels, and 
reheat cracking of steels. (JRD) 


19934 (ORNL/TM—5193) Uniaxial tensile properties of 
austenitic stainless steels following prior creep deformation: an in- 
terim report. Sikka, V.K.; Brinkman, C.R. (Oak Ridge National 
=” Tenn. (USA)). Apr 1976. Contract W-7405-eng-26. 48p. 


The influence of prior creep deformation on tensile proper- 
ties of types 304 and 316 stainless steels was investigated in the 
temperature range 482 to 649°C. Comparisons were made between 
the influence of prior creep deformation and thermal aging without 
stress on tensile properties. Prior creep deformation was observed 
to reduce ultimate tensile strength and ductility. The loss in tensile 
ductility due to prior creep deformation was shown to be far 
greater than that produced by thermal aging. The loss in tensile 
ductility was thought to occur as a result of intragranular harden- 
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ing due to the presence of matrix precipitates, dislocation substruc- 
ture, precipitates on dislocations and grain boundaries, and inter- 
granular creep cavities. Several linear damage summation methods 
were explored. Prior creep strain required to reach a 10 percent 
residual tensile ductility was calculated. A value of about | to 2 
percent was found to be required in the temperature range 482 to 
593°C as opposed to 2 to 7 percent for temperatures in the range 
of 593 to 649°C. The results are consistent with the ASME Code 
strain limit criterion of 1 percent in 10° h, since such a structure 
will still retain a residual tensile ductility of 10 percent. 


19935 (TID—26995) Microstructural stability of post-treated 
weldments of type 316 and 16%Cr—8%Ni—2%Mo austenitic stain- 
less steel filler metals. Scott, J.A.; Spruiell, J.E. (Tennessee Univ., 
Knoxville (USA). Dept. of Chemical and Metallurgical Engineer- 
ing). 1976. 40p. Dep. NTIS $4.00. 

The inter-relations between ferrite content, overall alloy 
composition, and alloy history in determining the rate, amount, 
and morphology of intermetallic phase formation in 16-8-2 and 
316 stainless steel weld metals were investigated. It was found that 
the rate formation of sigma and chi phases was controlled by 
processes occurring at the ferrite—austenite interfaces. These 
processes override the mechanisms responsible for enhanced rates 
of precipitation in fully austenitic wrought-annealed samples which 
had been cold worked prior to aging. (JRD) 


19936 (UCID—17105) Bauschinger effect in uranium. 
Cochran, S.G.; Guinan, M.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 17 Mar 1976. Contract W-7405-Eng- 
48. 19p. Dep. NTIS $3.50. 

The Bauschinger effect (different elastic-plastic behavior 
upon unloading) was measured in uranium and a model of the ef- 
fect developed for use in one-dimensional hydrodynamic codes. 
Results from plate-impact tests show that rarefaction waves in 
uranium can be calculated more accurately with this model. We 
conclude that the Bauschinger effect can be an important aspect of 
rarefaction waves in uranium and other materials. 8 figures. (auth) 


19937 (UCRL—52017) Static, dynamic toughness, and high 
strain rate properties of maraging 250, HY-180, and HP-9-4-20 
steels. Prado, M.E.; Cordill, C.A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 11 Feb 1976. Contract W- 
7405-Eng-48. 69p. Dep. NTIS $4.50. 

HY-180 had the greatest amount of toughness and Maraging 
250 the least. Instrumented impact tests, which provided dynamic 
properties, indicated a 90°C (194°F) shift in nil ductility tempera- 
ture for HP-9-4-20. It was also found that the potential exists for 
evaluating dynamic fracture toughness. (auth) 


19938 (Y—2043) Effect of the relative humidity in test at- 
mospheres on uranium—0.75% titanium and uranium—2.25% 
niobium alloys. Hemperly, V.C. (Oak Ridge Y-12 Plant, Tenn. 
(USA)). 31 Mar 1976. Contract W-7405-eng-26. 10p. Dep. NTIS 
$4.00. 

Tensile tests of uranium—0.75 percent titanium and urani- 
um—2.25 percent niobium alloys showed decreased ductility 
values with an increased humidity of the test atmosphere (12 to 80 
percent rh). Similar results were obtained when the specimens 
were coated with a commercial rust preventive prior to testing. 
Results show that testing of the alloys should not be performed in 
laboratory atmospheres above a 50 percent relative humidity. The 
tensile-test ductility was not degraded in a dry argon atmosphere. 


19939 (UCRL-Trans—10775) Uranium alloys with a low 
vanadium content. Reisse, R.; Collot, C.; Lamer, C.D.; Guillaume, 
C.; Francois, D. Translated from Mem. Sci. Rev. Metall.; 64: No. 
5, 453-466( 1967). 30p. (CONF-661074—1). Dep. NTIS $4.00. 

From Conference of French Metallurgical Society; Paris, 
France (Oct 1966). 

The B yields @ transformation kinetics in an alloy containing 
0.20 percent vanadium were studied by means of isothermal 
quenching and continuous cooling. The room-temperature 
mechanical properties of the alloy in the various structural modifi- 
cations obtained were determined at 25 to 600°C. 23 fig. (auth) 


19940 (NRC-TR—2) More precise investigations of the 
mechanical characteristics, in the heat affected zone, of welded 
seams on thick-walled forged pieces of fine-grained construction 
steel 22 NiMoCr 37. Klausnitzer, E. 1970. Translation of excerpts 
from German thesis. 40p. Dep. NTIS $4.00. 

Composite samples of 22 NiMoCr 37 steel were used in the 
investigations. Data and information are presented in the thesis ex- 
cerpts on fracture strength, tensile strength, and preparation of 
electron-beam welded samples for mechanical fracture tests. 
(JRD) 


19941 Interpretation of microhardness of phases in multiphase 
materials using continuum plasticity analysis. Butler, T.W. (U.S. 
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Naval Academy, Annapolis, MD). pp 15-24 of In Microstructural 
science. Vol. I. Gray, R.J. (ed.). New York; American Elsevier 
Publishing Company, Inc. (1974). 

From 5. annual technical conference of the IMS Analysis 
Society; Illinois, USA (19 Sep 1972). 

See CONF-720983—. 

The microhardness test has been used extensively to give 
the relative hardness of phases in multiphase materials. However, 
many problems have arisen in attempting to determine the ab- 
solute hardness of the matrix in two-phase materials. For a valid 
microhardness indication, the indentation should not be near a sur- 
face or volume imperfection such as a grain boundary or second 

phase. The regions near the grain boundary give considerably dif- 
cont hardness values than the regions away from the boundary, 
as do regions near a harder second phase. Published results which 
show an increase in matrix microhardness in cemented W—Ni—Fe 
with percent W are explained as almost entirely due to taking 
microhardness readings in too thin layers. At high W percentages, 
the thin layers between the W particles are hardened by the 
geometrical constraint of the much harder W particles. The 
amount of this geometrical hardening is predicted from plastic 
limit analysis. Another factor which is investigated is the size scale 
involved in hardness testing. ‘’Picohardness’’ (micro-microhard- 
ness) tests done recently by other investigators are discussed by 
considering the applicability of common theoretical models of 
hardness deformation to very small indenter sizes. 


19942 Assessment of microstructural damage arising from the 
wear of Zircaloy-4 couples in air at room temperature. Brown, K.J.; 
Pick, R.J.; Plumtree, A. (Univ. of Waterloo, Ontario). pp 761-774 
of In Microstructural science. Vol. 3, Part B. French, P.M. (ed.). 
New York; American Elsevier Publishing Co., Inc. (1975). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-740812—P2. 

Wear experiments were carried out on Zircaloy-4 couples 
under normal impact conditions in air at room temperature. Max 
impacting loads were varied between 100 and 300 Ib which cor- 
responds to 10 and 60 Ib static loading. Frequency was approxi- 
mately 7 Hz. Weight foss measurements were taken of the 
specimens after the wear debris had been removed to determine 
the amount of wear. The surface and subsurface characteristics 
were observed using scanning electron and optical metallographic 
techniques. It is shown that the amount of wear increases with im- 
pacting load. However, the morphology of the surfaces appears to 
be the same with a homogeneous distribution of wear occurring 
over the contacting area for all the loads investigated. The 
presence of the wear debris is shown to have a deleterious effect 
on the amount of wear and is considered to be the significant fac- 
tor in later wear stages. 13 fig. (auth) 


19943 (ORNL-tr—4142) Investigation of the am depen- 
dence of ultra-sound damping in steel at 20.8 kHz. Just, T.; Nabel, 
E.; Neumann, E. Translated by E.G. Silver from Materialpruefung; 
17: No. 7, 244-245(1975). 8p. Dep. NTIS $3.50. 

Polycrystalline samples of steel were subjected to a high 
frequency alternating load at 20.8 kHz and the damping was mea- 
sured as function of the number (10° less than or equal to N/sub 
L/ less than or equal to 10*) and amplitude (10-* less than or 
equal to epsilon/sub V/ less than or equal to 2.5 x 107%) of the 
load changes. With deformation amplitudes above the fatigue limit 
(epsilon/sub V/ greater than or equal to 1.5 x 107%), the am- 
plitude-dependent damping increases strongly with the number of 
load alternations. The domain of amplitude-dependent damping 
begins with strains which are smaller and smaller the larger the 
number of prior stress alternations had been. By making a mea- 
surement of the plitud dent damping on samples with 
unknown previous history, one can draw conclusions as to their 
prior mechanical loads. 


19944 (ORNL-tr—4166) Inner tube pressure stress rupture in- 
vestigations with superimposed steam corrosion. Leistikow, S.; 
Kraft, R. Translated by E.G. Silver from Z. Werkstofftech.; 6: No. 
12, 416-424(1975). 25p. Dep. NTIS $3.50. 

Additional creep stress rupture experiments were performed 
in inner-pressurized tubes with superimposed hot-steam corrosion 
in Incoloy 800 alloy at 650°C and various tangential tensile 
stresses. The specimens were subjected to creep strain measure- 
ments to determine the time behavior of the creep, and transverse 
polished sections were subjected to metallographic-planimetric 
measurements to determine the mean oxide layer thicknesses of 
the inner surfaces. Correlation of the mechanical and corrosion- 
chemical results gave the following results: (1) No effect of steam 
corrosion was found which influenced the stress-rupture behavior 
in comparison with argon interior pressure. The rupture stresses 
showed no changes due to corrosion. (2) To explain the results, 
the corrosion increases were correlated with effective tangential 
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stresses, stress-rupture lifetimes, creep strains, and creep rates. The 
results showed that in practical design situations with only a few 
percent creep strain, almost no corrosion increase need be taken 
into account. The best representation was achieved by plotting the 
relative corrosion increase of all the capsule sections as function of 
the creep rate. (3) Investigations of oxide morphology yielded the 
strongest stress-caused bulk oxidations for the intermediate 
stresses. For longer and shorter elapsed times until capsule rup- 
ture, there were only minor changes in the layer formation and 
moderate bulk oxidation. For creep strains of 4 percent and above, 
cracks or tears in the oxide layer were observed. (4) These results 
are valid for constant-load conditions. (DLC) 


19945 (BNWL-tr—171) Fatigue crack tion from weld 
defect in 100 mm thick joint. Fujii, E.; Hayashi, S.; lida, K. Trans- 
lated from Yosetsu Gakkaishi; 44: No. 8, 13-21(Aug 1975). 32p. 
Dep. NTIS $4.00. 

Studies were made of the propagation of fatigue cracks in 
base metals and welded joints of rolled A533B Class | steel plates 
100 mm thick for reactor pressure vessels and of the propagation 
behavior of fatigue cracks from weld defects inside the plate. For 
specimens with through-thickness notches using 100-mm steel 
plates, the exponential law of AK applies well even in fatigue tests 
using a high stress approximately equal to the yield point, and the 
propagation rate is approximately identical in the base metal and 
in the weld part. Varying the cycle speeds during fatigue testing 
(3, 6, and 12 cpm) had some influence on the propagation rate, 
which slowed down with the cycle speed. In fatigue tests of joint 
specimens with weld defects, the elliptical fatigue cracks which 
grew from linear defects propagate rapidly in the thickness 
direction so that they gradually become circular crack surfaces. 
Propagation rates in the crosswise and thickness directions of 
fatigue cracks show good agreement with AK. Propagation rates 
differ between specimens with through-thickness notches and joint 
specimens with weld defects, with the higher values being in the 
plate thickness from weld defects. (DLC) 


19946 Effect of grain size and retained austenite on the ductile- 
brittle transition of a titanium-gettered iron alloy. Jin, S.; Kwang, 
S.K.; Morris, J.W. Jr. (Univ. of California, Berkeley). Metall. 
Trans., A; 6: 1721-1726(Sep 1975). 

The effect of microstructural changes on the ductile-brittle 
transition temperature (DBTT) was studied in a titanium-gettered 
Fe—8Ni—2Mn—0.15 Ti alloy. A fairly strong grain size depen- 
dence of the transition temperature, 8°C mm/sup -'/,/, was found. 
Grain size refinement from 384m (ASTM No. 6.5) to 1.5 wm 
(ASTM No. 15.5) through a four-step thermal treatment lowered 
the transition temperature by 162°C. A small amount of retained 
austenite was introduced into this grain-refined microstructure, and 
the transition temperature was reduced by an additional 120 ap- 
proximately 150°C. The reduction of the DBTT due to retained 
austenite was smaller when the austenite was in a large-grained 
structure (64°C). The distribution and stability of retained 
austenite were also studied. 20 figures. (auth) 


19947 Relation between short- and long-term elevated-tempera- 
ture properties of several austenitic stainless steels. Sikka, V.K.; 
Brinkman, C.R. (Oak Ridge National Lab., TN). Scr. Metall.; 10: 
No. 1, 25-28(1976). 

Data and information are presented to show that short-term 
high-temperature ultimate tensile strength values for austenitic 
stainless steels can possibly be used as an index for estimating 
short- and long-term creep-rupture strength in these materials. The 
method of analysis involves plotting 10°-, 10*-, and 10°-h creep- 
rupture strength as a function of ultimate tensile strength at the 
same temperature. Results are presented in tables and plots and 
discussed. (JRD) 


19948 Relation between short- and long-term elevated-tempera- 
ture properties of several austenitic stainless steels. Sikka, V.K.; 
Brinkman, C.R. (Oak Ridge National Lab., TN). Scr. Metall.; 10: 
No. 1, 25-28(Jan 1976). 

Purpose is to show how the short-term elevated-temperature 
ultimate tensile strengths (UTS) can be used as a possible index 
for estimating short- and perhaps long-term creep-rupture strength 
for several austenitic stainless steels. Creep-rupture strength data 
were collected on elevated-temperature mechanical properties of 
types 304 and 316 stainless steel. The data collection was limited 
to sources that provided both short-term tensile and creep-rupture 
results with two exceptions. Data points are also used for types 
201, 202, 303, 304, 304L, 304H, 316, 316L, 316H, 316N, 321, 
321H, 347, and 347L. 10%, 10*, and 10%h creep-rupture strengths 
are plotted as a function of UTS and used to fit the equation for 
creep rupture strength: S = a exp A(UTS). The constants a and B 
are tabulated for several stainless steels. (DLC) 


19949 Effect of internal boundaries on the yield strengths of 
ized steels. Anand, L. (US Steel Corp., Monroeville, PA); 
rland, J. Metall. Trans., A; 7: No. 2, 191- 197(Feb 1976). 

The combined effects of cementite particles, grain bounda- 
ties, and subgrain boundaries on the room temperature yieldin 
behavior of spheroidized, plain carbon steels were investigat 
Spheroidization by austenitizing and quenching, followed by an- 
nealing at temperatures just under the A, temperature, produced a 
subgrain-connected cementite particle distribution. The subgrain 
size, lambda/sub I,p/, stabilized by the particles governs the yield 
stress. In contrast, austenitizing and quenching, followed by ther- 
mal cycling about the A, temperature, produced microstructures 
with a large fraction of intraboundary, subgrain-free cementite par- 
ticles. The lower yield stress of these steels could not be accounted 
for by either the Orowan or the Ansell-Lenel theory. The yield 
stress is predominantly controlled by the ferrite grain size, lamb- 
da/sub g/, via the relation sigma/sub y/ = 12.4 + 1.87 lambda/sub 
g//sup -'/./, kgf/mm?. The intraboundary particles contribute only a 
small strain-hardening term which increases the value of the fric- 
tion stress (12.4 kgf/mm?) over that associated with grain bounda- 
ry strengthening alone (8.8 +- 0.8 kgf/mm?). 


19950 Effects of oxygen on deformation and fracture of 

hafnium. Straw, R.L. (Catepillar Tractor Co., 
Peoria, IL); Stoloff, N.S. Metall. Trans., A; 7: No. 2, 312-314(Feb 
1976). 


The effects of O in solution on the mechanical properties of 
crystal-bar Hf were investigated. It was found that oxygen 
produces a significant increase in yield strength, a modest increase 
in strain hardening rate, and a drastic decrease in uniform elonga- 
tion of hafnium at both 298 and 77°K. The fracture mode of unal- 
loyed hafnium is primarily dimpled rupture to temperatures as low 
as 4.2°K, but the addition of as little as 0.485 at. percent oxygen 
causes a shift to cleavage at 77°K. Cleavage also was observed at 
298°K with 1.45 at. percent oxygen. It is concluded that the sup- 
pression of cross slip by oxygen favors cleavage in hafnium. The 
cleavage plane was identified as (2130), but the possibility exists 
of more than one cleavage plane. (JRD) 


19951 Technique for studies of ductile fracture in metals con- 
taining voids or inclusions. Tittmann, B.R.; Nadler, H.; Paton, N.E. 
(Rockwell International, Thousands Oaks, CA). Metall. Trans., A; 
7: No. 2, 320-323(Feb 1976). 

A technique of sample preparation is described for the 
study of the ductile fracture which occurs in metals containing 
failure initiating voids or inclusions. For the measurements 
discussed, commercial grade Ti—6 percent Al—4 percent V was 
machined into the form of right circular cylinders, each about 2 
cm in dia and 3 cm long. The specimen was then prepared by tak- 
ing a pair of these cylinders and diffusion bonding their end faces 
together to form one cylinder 6 cm long. Prior to bonding, the sur- 
faces to be mated were machined in such a way then when mated, 
the desired shape, location, and number of defects would result ar- 
rayed on the bond plane. The results of the tensile tests show that 
of the three parameters measured, (yield stress, tensile strength, 
and ductility) only the ductility (reduction of area) exhibited a suf- 
ficiently significant variation over the samples tested to be a 
meaningful variable. The reason for the small change observed in 
ultimate strength with increasing volume fraction of defects is 
thought to be as follows: The metal near an array of voids may be 
compared with the necked portion of a tensile bar of ductile 
material. For this latter problem, Bridgman [Studies in Large 
Plastic Flow and Fracture, McGraw-Hill, New York, 1952] has 
shown that large triaxial stresses are induced in the necked region 
of a deformed bar. While the analogy is not exact, in many 

cts the region near a bond line containing voids is like the 
necked tensile bar. The bond-line voids may induce local triaxial 
stresses of the same type as those found for a cylindrically symmet- 
ric tensile bar, though the mathematical form and magnitude will 
be different. Consequently, while fracture originated at or near the 
bond-line voids at a strain below bulk-metal failure strain, the ap- 
parent failure stress is not markedly reduced even for significant 
volume fractions on bond-line voids. 


19952 Mechanical-thermal processing of a beta-titanium alloy. 
Polan, N.W. (Bettis Atomic Power Lab., West Mifflin, PA); Avery, 
D.H. Metall. Trans., A; 7: No. 2, 323-325(Feb 1976). 

The mechanical properties of TS 6 (Ti—10 percent Cr—7 
percent V—3.5 percent Mo—3 percent Al) alloy were studied. 
Results are presented in plots showing yield stress vs cold work, 
notched tensile strength vs unnotched tensile strength, and ulti- 
mate tensile strength vs test temperature. (JRD) 


19953 Transmission electron microscopy study of the 
mechanisms of ing in heat-treated Co—Cr—-Mo—C al- 


strengthen 
loys. Vander Sande, J.B.; Coke, J.R.; Wulff, J. (Massachusetts Inst. 
of Tech., Cambridge, MA). Metall. Trans., 
397(Mar_ 1976). 


A; 7: No. 3, 389- 
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Microstructures produced in the Co—Cr—Mo—C alloy 
H.S.21 were observed by transmission electron microscopy in cast 
specimens following solutionizing at 1230°C and aging at 650°C 
and in low-carbon wrought specimens following solutionizing and 
aging at 650 and 750°C. In at Gunn, aging was found to promote 
the formation of fcc stacking faults and to cause an initial marten- 
sitic transformation from the fcc phase to a heavily faulted hcp 
structure. Precipitate formation was observed in hcp areas of the 
cast material after 20 h at 650°C and in hcp areas of wrought 
material after 20 h at 750°C. Prolonged aging at 750°C produced a 
transformation in the hcp structure of wrought specimens, with a 
relatively fault-free structure replacing the heavily faulted marten- 
sitic form. Interruption of fcc slip by both fcc stacking faults and 
bands of hcp phase was found to be the principal strengthening 
mechanism activated by aging. Precipitate formation in the hcp 
plays an increasingly significant role as aging time is increased. 
This microstructural information is used to explain the observed 
tensile properties of these alloys after the heat treatments men- 
tioned 


19954 Surface strengthening produced by an_ inherent 
polycrystalline layer. Berkowitz, B.J.; Bilello, J.C. (State Univ. of 
New York, Stony Brook). Metall. Trans., A; 7: No. 3, 407- 
413(Mar 1976). 

Inherent polycrystalline layers 20 to 40 wm thick were 
produced on Cu single crystal substrates by a controlled surface 
abrasion and annealing technique. A surface zone produced in this 
fashion theoretically minimizes certain parameters associated with 
film strengthening such as, film-substrate modulus differences, 
chemical composition gradients, film decohesion, lattice parameter 
misfit, and surface energy variations. Investigations of the mechani- 
cal behavior of Cu single crystals surrounded with such 
polycrystalline layers were compared with uncoated single crystals 
and the results correlated with etch-pit observations and mechani- 
cal relaxation measurements. The results indicated that plastic con- 
straints were the principal mechanism responsible for the excess 
hardening of crystals with a polycrystalline surface zone. The con- 
straint effect was anisotropic with enhanced higher order slip ac- 
tivity, observed in the substrate as an excess forest dislocation den- 
sity with depth, being principally associated with primary screw 
dislocation accumulations at the coating-substrate interface. Cor- 
relation of strain recovery studies with observations of slip 
development in the surface layer showed that initially the 
polycrystalline zone acted as an impenetrable barrier which even- 
tually degenerated when slip activated in the surface grains at 
strains approximately 3 x 10~* 


19955 Composition effects on mechanical properties of HfC- 
strengthened molybdenum alloys. Witzke, W.R. (NASA Lewis 
Research Center, Cleveland). Metall. Trans., A; 7: No. 3, 443- 
451(Mar 1976). 

The mechanical properties of swaged rod thermomechani- 
cally processed from arc-melted Mo—2Re—Hf—C alloys contain- 
ing as much as 0.9 mol percent HfC have been evaluated. The low 
temperature ductilities of these alloys were not influenced by the 
amount of HfC present but by the amount of Hf in excess of 
stoichiometry. Maximum ductility occurred at 0.2 to 0.3 at. per- 
cent excess Hf. At 0.3 to 0.5 mol percent HfC, alloy strength 
varied directly with the Mo content of extracted carbide particles, 
both decreasing as the amount of excess Hf increased. Additions of 
2 at. percent Re had little effect on strength or ductility. Tensile 
and creep strengths of Mo—2Re—0.7Hf—0.SC alloy equaled or 
exceeded those of other high strength Mo alloys. 


19956 Increasing the fracture toughness of a maraging steel 
type alloy. Francis, B. (Harvey Mudd Coll. of Engineering and 
Science, Claremont, CA). Metall. Trans., A; 7: No. 3, 465- 
472(Mar 1976). 

Mechanisms associated with fracture toughness of maraging 
steels aged at 550 to 600°C are described. A correlation is ob- 
served between aging temperature and fracture toughness; this 
aging temperature is optimum for improved fracture toughness. It 
is shown that this aging temperature range improves the toughness 
by reducing the tendency for grain (or lath) boundary cracking, 
i.e., by reducing the amount of and/or by changing the morphology 
of the grain (or lath) boundary precipitate. It is suggested that 
there is an interaction between the formation of austenite and the 
formation of precipitate on the prior austenite and the lath boun- 
daries, and that if austenite forms sufficiently early in the aging 
process boundary precipitation may be largely inhibited. This in- 
teraction is believed to account for the improved toughness at 
these aging temperatures. It should be noted that this interaction is 
independent of the presence of retained austenite after aging and 
that retained austenite is not responsible for the improved proper- 
ties since no retained austenite was observed. This explanation for 
the improved toughness is supported by indirect evidence consist- 
ing largely of the relationship between the rate of formation of 
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austenite and the rate of formation Ni;Ti as a function of aging 
temperature. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 18835, 18844, 18845, 18893, 
18894, 18896, 18897, 18900, 18903, 19331, 19683, 19749, 
20089, 20358, 20360, 20507, 20795, 21472, 21490, 21859, 
22211, 22236, 22298, 22299, 22300, 22319, 22326 


19957 (AD/A—005358) Static and dynamic interpretation of 
titanium alloy photomicrograph features. Technical report, 15 Feb 
1973-15 Feb 1974. Dreher, J.J. Nov 1974. Contract F33615-73-C- 
5108. 75p. NTIS $4.25. 

Computer and hand generated geometrical data from Ti- 
6Al-2Sn-4Zr-6Mo photomicrographs were statistically treated to 
establish family groupings of certain physical properties. These 
families, established by duration and free-path distribution func- 
tions, define various statistically different packets of mechanical 
properties which correlate to various degrees with other measured 
geometries. Following an Air Force Materials Laboratory (AFML) 
specification of an acceptable mechanical property profile, ten 
qualifying samples were additionally subjected to analyses sensitive 
to particle mass and spatial placement. Two novel methods, au- 
tocorrelation of particle mass equivalents and a stroboscopic pat- 
tern detection technique, indicated the interrelations of spatial dis- 
tribution patterns and the properties of ductility, fatigue resistance, 
toughness, and crack propagation. (GRA) 


19958 (AD/A—006930) Phonon spectrum and strong-coupling 
superconductivity in Nb: a single-crystal tunneling study. Technical 
report. Lo, K.K.; Bostock, J.L.; MacVicar, M.L.A.; Rose, R.M. 
(Massachusetts Inst. of Tech., Cambridge (USA)). 21 Feb 1975. 
Contract N00014-67-A-0204-0041. 147p. NTIS $5.75. 

Superconducting tunneling junctions of single-crystal Nb 
grown in ultrahigh vacuum by the electron beam floating zone 
technique have been fabricated with counterelectrodes of Au, In, 
and Pb. The tunneling characteristics are nearly ideal and 
uniformly yield a Nb energy gap value of 26(0) — 3.12+-/5 mV. 
The first and second derivatives of the I-V curves of these junc- 
tions are measured with a precision better than one part in 0.0001 
at 0.9 K using an AC bridge circuit. The tunneling data are decon- 
voluted to give the electronic density of states, N(E), of supercon- 
ducting Nb. Further, the experimental data are used to determine 
the electron-coupled phonon spectrum, the electron—phonon 
coupling constant, lambda, and the dimensionless Coulomb pseu- 
do-potential, 4*, characteristic of Nb. These parameters, as deter- 
mined from each of 11 different junctions, are compared and 
discussed in relation to crystal orientation, resistivity ratio, sample 
fabrication, etc. Finally, the general character of the a?F spectrum 
is discussed in relation to a lattice dynamics calculation and the 
neutron diffraction data of Nb phonon spectrum, F(w). 


(COM—75-10919) Semiannual report on materials 
research in support of superconducting machinery. Report for Oct 
1974—Mar 1975. Reed, R.P.; Hust, J.G.; Kasen, M.B.; Ledbetter, 
H.M.; Mikesell, R.P. (National Bureau of Standards, Boulder, 
Colo. (USA)). Apr 1975. 102p. (NBSIR—75-810). NTIS $5.25. 

See also report dated Oct 1974, AD-A—004586. 

The report is divided into five sections: thermal conductivi- 
ty, magnetothermal conductivity, fatigue and fracture-toughness 
Properties, properties of advanced composites, and elastic proper- 
ties. The temperature range 4 to 300 K is covered by the study. 
Materials studied are either being used or are candidates for use in 
superconducting machinery and include: aluminum alloys, com- 
posites, copper, age-hardened, nickel-base superalloys, stainless 
steels, and titanium alloys. Special results of the study include: 
thermal conductivity data for comparison of the effects of heat 
treatment on age-hardenable alloys, the first determination of a 
complete set of elastic constant for a composite at liquid helium 
temperature, boron-aluminum composite tensile data at 4 K, and a 
summary of fatigue crack-growth rate behavior at 4 K for a 
number of different structural alloys. These data provide con- 
siderable insight into material characteristics at extremely low tem- 
peratures, assisting in material selection and efficient design. 
(GRA) 


19960 (COO— 1436-44) Lemay oe and thermodynamic pro- 

of solids. Progress report, September 1, 1974— August I, 
1975. Grace, R.E.; ahs M.A. (Purdue Univ., Lafayette, 
Ind. (USA). School of Materials Engineering). 1975. Contract 
E(11-1)-1436. 22p. Dep. NTIS $3.50. 

The principal area of research is ternary diffusion in solid 
solution alloys. Specific research projects deal with diffusion in the 
Cu—Ni—Zn and Fe—Ni—Al systems (four projects). This report 
is a general summary of each of the projects either recently 
completed or in progress. 7 tables, 6 fig. (DLC) 
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19961 (COO— 3150-36) Thermal magnetoresistance of potassi- 
um. Newrock, R.S.; Maxfield, B.W. (Cincinnati Univ., Ohio 
(USA). Dept. of Physics; Cornell Univ., Ithaca, N.Y. (USA). Lab. 
of Atomic and Solid State Physics). 1976. 39p. Dep. NTIS $4.00. 
The thermal magnetoresistance of single and polycrystalline 
specimens of potassium having residual resistance ratios (RRR) 
ranging from 1100 to 5300, was measured between 2 and 9°K for 
magnetic fields up to 1.8T. The observed thermal magnetore- 
sistance cannot be understood on the basis of either semiclassical 
theories or from the electrical and the Weid- 
mann—Franz law. The thermal e, W(T,H), is 
given reasonably well by W(T,H)T = wT, O)T + AH + BH? 
where both A and B are temperature-dependent coefficients. The 
results show that A = Ay + A,T® while B(T) cannot be expressed 
as any simple power law. Ao is quite dependent upon the RRR 
while A, is independent of the RRR. Two interesting relations 
were found between corresponding coefficients in the electrical 
and thermal yresistance: (1) the Weidmann—Franz law re- 
lates Ay to the Kohler slope of the electrical magnetoresistance 
and (2) the temperature-dependent portions of the electrical and 
thermal Kohler slopes are both proportional to the elec- 
tron—phonon scattering contribution to the corresponding zero- 
field resistance. This is evidence that inelastic scattering is very im- 
portant in determining the temperature-dependent linear magne- 
toresistances. Part, but by no means all, of the quadratic thermal 
resistance is accounted for by lattice thermal conduction. After 
subtracting the lattice contribution, the Lorentz ratio is still 
strongly field dependent, decreasing with increasing field. The 
general conclusion is made that at least a portion of the anomalous 
electrical and thermal yresistances is due to intrinsic causes 


and not inhomogeneities or other macroscopic defects. 


19962 (COO—3158-36) Time-of-flight atom-probe field-ion 
m for the study of defects in metals. Report No. 2357. 
Hall, T.M.; Wagner, A.; Berger, A.S.; Seidman, D.N. (Cornell 
Univ., Ithaca, N.Y. (USA)). Jun 1975. 95p. Dep. NTIS $5.00. 

An ultra-high vacuum time-of-flight (TOF) atom-probe field 
ion microscope (FIM) specifically designed for the study of defects 
in metals is described. The variable magnification FIM image is 
viewed with the aid of an internal image intensification system 
based on a channel electron-multiplier array. The specimen is held 
in a liquid-helium-cooled goniometer stage, and the specimen is 
exchanged by means of a high-vacuum (less than 10~* torr) 
specimen exchange device. This stage allows the specimen to be 
maintained at a tip temperature anywhere in the range from 13 to 
450°K. Specimens can also be irradiated in-situ with any low-ener- 
gy (less than | keV) gas ion employing a specially constructed ion 
gun. The pulse-field evaporated ions are detected by a Chevron 
ion-detector located 2.22 m from the FIM specimen. The TOF of 
the ions are measured by a specially constructed eight-channel 
digital timer with a resolution of +-10 ns. The entire process of ap- 
plying the evaporation pulse to the specimen, measuring the dc 
and pulse voltages, and analyzing the TOF data is controlled by a 
NOVA 1220 computer. The computer is also interfaced to a Tek- 
tronix graphics terminal which displays the data in the form of a 
histogram of the number of events versus the mass-to-charge ratio. 
An extensive set of computer programs to test and operate the 
atom-probe FIM have been developed. With this automated system 
we can presently record and analyze 10 TOF s~'. In the per- 
formance tests reported here the instrument has resolved the seven 
stable isotopes of molybdenum, the five stable isotopes of tungsten, 
and the two stable isotopes of rhenium in a tungsten—25 at. per- 
cent rhenium alloy. (auth) 


19963 (FRNC-CONF—125) Detection of thermal anomalies 
under a magnetic field. Bethoux, O.; Bojoly, J.; Chaussy, J. (Centre 
National de la Recherche Scientifique, 38 - Grenoble (France). 
Centre de Recherches sur les Tres Basses Temperatures). 1975. 
Sp. (In French). INIS. 

From Meeting on calorimetry and thermal analysis; Greno- 
ble, France (22 May 1975). 


19964 (IS—3829) Annotated bibliography for liquid metal sur- 
face tensions of groups III-A, IV-A, and V-A metals. Murtha, M.J.; 
Burnet, G. (Ames Lab., lowa (USA)). Apr 1976. Contract W- 
7405-eng-82. 61p. Dep. NTIS $4.50. 

An annotated bibliography has been prepared which in- 
cludes summaries of 82 publications dating from 1920 and dealing 
with the measurement of the surface tensions of Groups III-A, IV- 
A, and V-A metals in the liquid state. The bibliography is or- 
ganized by key element investigated, and contains a tabulation of 
correlations for surface tension as a function of temperature. A 
brief discussion dealing with variables and methods has been in- 
cluded. 


19965 (IS-T—655(Rev.)) Absolute thermal expansion of 
copper and aluminum between 5 K and 330 K. Kroeger, F.R. Jr. 


(Ames Lab., lowa (USA)). Feb 1976. Contract W-7405-eng-82. 
121p. Dep. NTIS $5.50. 

Theoretical and experimental results of experiments on ther- 
mal expansion of Al and Cu are presented. Experimental apparatus 
and procedures are described. Results are presented in graphs and 
plots and discussed. (JRD) 


19966 (LA-UR—76-1199) High temperature resistive phase 
transition in A15 high temperature superconductors. Chu, C.W.; 
Huang, C.Y.; Schmidt, P.H.; Sugawara, K. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 10p. 
(CONF-760464— 1). Dep. NTIS $3.50. 

From 2. Conference on superconductivity in d- and f- 
bands; Rochester, New York, United States of America *USA® (30 
Apr 1976). 

Resistive measurements were made on AIS high tempera- 
ture superconductors. Anomalies indicative of a phase transition 
were observed at 433°K in a single crystal Nb,Sn and at 485°K in 
an unbacked Nb,Ge sputtered thin film. Results are compared with 
the high temperature transmission electron diffraction studies of 
Nb,Ge films by Schmidt et al. A possible instability in the electron 
energy spectrum is discussed. (auth) 


19967 (LBL—4181) Filamentary niobium—tin superconduc- 
tors fabricated by a powder metallurgy approach. Hemachalam, K. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Feb 
1976. Contract W-7405-Eng-48. 100p. Dep. NTIS $5.00. 

Thesis. 

Procedures are described for making superconducting tapes 
and wires containing filments of the A-15 compound, Nb,Sn, by 
powder metallurgy techniques. The Nb,;Sn filaments, typically 1-5 
m thick, are formed by a short heat treatment. The effects of 
process variables on the microstructure of the tapes and wires 
were investigated. Microstructural aspects were examined by opti- 
cal metallography and transmission electron microscopy. A pulsed 
field technique was used to determine the critical current density, 
J/sub c/, at 4.2°K as a function of transverse magnetic field up to 
170 kG. Satisfactory agreement was oserved between these results 
and data obtained under steady fields of up to 100 kG. The J/sub 
c/ of the conductors are related to their individual filament 
morphologies resulting from the different thermo-mechanical histo- 
ties. The effect of heat treatment conditions on critical current and 
transition temperature, T/sub c/, is presented. Through process 
modifications, optimal values or ranges are developed for the 
metallugical variables in order to maximize the superconducting 
properties. The inductively measured T/sub c/ of the conductors is 
about 17.9 +- 0.1°. The values of J/sub c/ for the wires computed 
on the basis of Nb,Sn and niobium matrix are 2.3 x 105 A/cm? ata 
transverse pulse field of 50 kG, 1.1 x 10° A/cm? at 100 kG and 7.5 
x 10* A/cm? at 150 kG. 


19968 (SAND—75-8759) Deuteriding of thin titanium films: 
the effect of carbon monoxide surface contamination. Malinowski, 
M.W. (Sandia Labs., Livermore, Calif. (USA)). Feb 1976. Con- 
tract AT(29-1)-789. 20p. (CONF-760209—23). Dep. NTIS $4.00. 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America *USA® (16 Feb 1976). 

The effect of adsorbed CO on the deuteriding of thin titani- 
um films at room temperature was measured at D, pressures 
between 10 to 25 mtorr on films contaminated with CO exposures 
ranging between approximately 10-* torr-seconds (‘’clean’’) to 
10-* torr-seconds. In all measurements, for deuterium/titanium 
atom ratios greater than .2, the deuteriding appeared to be initally 
limited by the sticking of D, on the clean or contaminated titanium 
deuteride surface; the effective sticking coefficient on a clean 
titanium deuteride surface was approximately 3 x 10-*, while on a 
surface contaminated with 10~‘ torr-seconds of CO, the coefficient 
was reduced to approximately, 2 x 10-*. The pumping speeds of Ti 
films were dramatically different when the films were evaporated 
over TiD,. These changes were attributed to the presence of deu- 
terium which diffused from the substrate film into the overlayer 
film. (auth) 


19969 (SAND—76-5529) Diffusion controlled growth in 
the ternary system Fe—Ni—Co. Moren, A.; Randich, E.; Goldstein, 
J.1. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. 12p. 
(CONF-760421—4). Dep. NTIS $3.50. 
From Conference on computer simulation for materials ap- 
lications, Gaithersburg, Maryland, United States of America 
SA® (19 Apr 1976). 

In a three component system, the equations for the fluxes of 
the two solute elements are given by Onsager’s extension of Fick's 
first and second laws. During phase growth there is a mass balance 
for the two solute elements | and 2 at the precipitate/matrix inter- 
face. The two mass balances are related since the rate of move- 
ment of the interface, d xi/dt, must be the same for each element d 
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xi/sub i//dt. The mass balance equations can be simultaneously 
satisfied by the selection of appropriate interface compositions and 
velocities. A Newton—Raphson method is used to determine inter- 
face compositions and velocities from the coupled mass balance 
equations. The differential equations describing the diffusion fluxes 
are approximated by the Crank—Nicolson finite difference equa- 
tion with an incorporation of the Murray-Landis variable grid 
space transformation. The finite difference approximations to the 
flux equations are in the form of tridiagonal matrix expressions 
which are solved using a standard algorithm. A sample simulation 
of isothermal growth of a 2.7 wt percent Ni, 2.5 wt percent Co, 
94.8 wt percent Fe alloy at 800°C is presented, assuming that the 
off-diagonal ternary diffusion coefficients are zero. A Fe—Ni—Co 
alloy of this composition was heated in the laboratory for 30 days. 
Good agreement was found for the precipitate size and the final 
equilibrium tie line across the two phase region of the phase dia- 
gram. (auth) 


19970 (BNWL-tr—172) Effect during diffusion annealing of a 
finite gas evolution rate on the distribution of a gas injected into a 
solid. Bekmukhambetov, E.S.; Daukeev, D.K.; Zhotabaev, Zh.R. 
Translated by M. Peterson from Izv. Akad. Nauk Kaz. SSR, Ser. 
Fiz.-Mat.; 12: No. 4, 72-73(1974). 3p. Dep. NTIS $3.50. 

Studies of Xe diffusion in Ag and Cu are discussed. The ef- 
fects of boundary conditions imposed on c(x) at the surface in 
solving the diffusion equation were studied. Correction factors 
were calculated for the solution of Nagasaki and Kawasaki (J. 
Nucl. Mat., 19; 90 (1966)); they show that a finite rate of gas 
evolution affects the distribution profile of a gas only near the sur- 
face and at low temperatures. (DLC) 


19971 Galvanomagnetic properties of iron to 200 kOe. 
Coleman, R.V. (Univ. of Virginia, Charlottesville); Lowrey, W.H.; 
Morris, R.C.; Sellmyer, D.J. Collog. Int. Cent. Natl. Rech. Sci.; No. 
242, 381-385(18 Sep 1974). 

Magnetoresistance and Hall effect have been measured in 
iron single crystals with residual resistance ratios up to 10,000. 
Shubnikov—de Haas oscillations have been studied extensively in 
the field range 100 to 200 kOe. A number of frequencies in the 
range | to 10 MG have been observed and appear to correspond 
to difference frequencies between various sections of Fermi sur- 
face. Anomalous changes in the field dependence of resistance 
above 100 kOe and a sensitive dependence of the Shubnikov—de 
Haas frequencies on field orientation indicate the presence of ex- 
tensive magnetic breakdown. These effects are discussed in terms 
of possible Fermi surface topology. Sharp minima due to open or- 
bits have been observed in [100], [110], [310], [410], and [530] 
directions and a number of these have been observed to saturate at 
approximately 200 kOe. The ordinary Hall coefficient at 4.2°K is 
field dependent up to 100 kOe, but is constant at higher fields. 
These observations indicate that most carriers are approaching the 
high-field limit at 4.2°K and in fields above 100 kOe. Conclusions 
based on comparison to the expected high-field limit behavior 
would therefore appear to be valid in the range 100 to 200 kOe. 


19972 (AD/A—005979) Work function and adsorption pro- 
perties of yttrium group rare earth metals. Kultashev, O.K.; Rozh- 
kov, S.E. 1 Nov 1974. Unedited translation of Redkozemelnye 
Metally i ikh Soedineniya (sic), v70, p66-76, Naukova Dumka, 
Kiev, USSR, 1970. (FSTC-HT—23-177-75). ISp. NTIS $3.25. 
Experimental methods are described for determination of 
the work functions of REM as the metals and in thin films and for 
determination of the heat of adsorption. The work functions in 
thin films decrease over time and then rise to a constant value. 
The heats of adsorption of Gd, Ho, and Er decrease with increase 
in atomic number but that of lutetium is highest of all, and appears 
to be independent of the substrate. The differences in work func- 
tions of thulium and lutetium appear to be connected with the fact 
that the f shell of the latter is completely filled and the f shell of 
the former is generally empty. The change in heat of adsorption 
apparently involves weakening of the metallic bonds of the ad- 
sorbed atoms and formation of ionic bonds between the adatoms 
and the substrate atoms. (GRA) 
perconducting wire 


19973 (BNL-tr—624) Testing of short su 
samples under mechanical stress. Anashkin, O.P.; Keilin, V-.E.; 
Lykov, V.V. 1975. Translated by S.J. Amoretty from Russian re- 
port No. 37/509. (CONF-750950—6). 14p. Dep. NTIS $3.50. 

From Conference on technical applications of superconduc- 
tivity; Alushta, USSR (16 Sep 1975). 

It is well known that degradation and training effects are 
serious problems in large-scale, complex-shaped superconducting 
magnets. This behavior is attributed to plastic deformation of the 
superconductor and/or the matrix, which is produced by forces in 
the coil and concomitant heating. The current-carrying capacity of 
short superconducting samples immersed in liquid helium in a 
magnetic field and subjected to a tensile test was investigated. It 
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was found that the critical current of the superconducting wire was 
reduced by 25 percent as a result of mechanically straining it 
beyond the breaking point. At approximately 60 percent of the 
limiting load, voitage jumps corresponding to the short time the 
sample was in the normal state appeared in the sample after the 
current was turned on. This transition occurred only once at a 
given load. No voltage jumps were observed in the sample up to 
the critical current after the current was turned on again at the 
same or a reduced load. These results may serve as guidelines in 
studying the effects of training and degradation and developing 
methods of eliminating them in superconducting magnets. 


19974 Conductor materials for cryomagnets. Schauer, W. 
(Kernforschungszentrums, Karlsruhe, Ger.). pp 629-643 of In Fifth 
international conference on magnet technology (MT-5). Sacchetti, 
N. (ed.). Frascati, Italy; Comitato Nazionale per l’Energia 
Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Mechanical, thermal, and electrical properties of cryogenic 
conductor materials, copper and aluminum, are given and 
discussed. After a condensed presentation of the mechanical and 
thermal properties and data, which are of main interest for low 
temperature engineering applications, a major part of the paper is 
devoted to the electrical conductivity and its behavior in depen- 
dence of temperature and magnetic field. First above all it is this 
property which decides whether cryomagnets with normal conduct- 
ing metals to produce intense magnetic fields can be successfully 
competitive with superconducting magnets. A low temperature 
magnet which has been operated with both cryogenic aluminum 
and superconducting coils gives some valuable information, 
which—completed by short sample conductor studies—allows 
some useful reference to the most appropriate mode of operation 
for cryogenic magnets. 23 figures, 46 references. (auth) 


19975 Superconducting properties of diffusion Nb,Sn layers as 
related to the Zr content and to the cold work amount of the Nb 
base ribbons. Pasotti, G.; Ricci, M.V.; Sacchetti, N.; Sacerdati, G.; 
Spadoni, M. (CNEN, Frascati, Italy). pp 679-684 of In Fifth inter- 
national conference on magnet technology (MT-5). Sacchetti, N. 
oe. Frascati, Italy; Comitato Nazionale per |’'Energia Nucleare 
( ). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

After determining the values of the diffusion temperatures 
that give the maximum I/sub c/, the effect of Zr and of cold work 
of the base ribbons was studied. Doping with Zr produces an in- 
crease of the critical current of the-Nb;Sn which is relatively small 
(10 to 20 percent) in the range 2 to 5 percent Zr. Cold working of 
base ribbons produces a more noticeable increase of I/sub c/ 
(approximately 30 percent) by creating a dense dislocation cell- 
structure. 9 figures. (auth) 


19976 Superconducting properties of Nb,Al formed at tempera- 
tures lower than 1000°C. Ceresara, S. (Istituto Sperimentale dei 
Metalli Leggeri, Novara, Italy); Ricci, M.V.; Sacchetti, N.; Sacer- 
dot, G.; Spadoni, M. pp 685-689 of In Fifth international con- 
ference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A fabrication method for Nb;Al is described by means of 
which, working at much lower temperatures (about 900°C), it is 
possible to obtain a copper stabilized superconducting cable. Ex- 
perimental results are also presented on the most significant super- 
conducting properties. (auth) 


19977 Critical current of commercial V,Ga superconducting 
tapes in the temperature range from 4.2 K to T/sub c/. Comparison 
with Nb,Sn and possible use in magnets operated in excess of 4.2 K. 
Martinelli, A.P.; Amenda, W. (Max-Planck-Institut fuer Plas- 
maphysik, Garching, Ger.). pp 743-747 of In Fifth international 
conference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’'Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Critical current measurements of commercial V;Ga super- 
conductor tapes in the temperature range 4.2°K to T/sub c/ and in 
the field range 0 to 60 kOe are reported. The critical values of 
V,Ga are compared with those of commercial Nb,Sn tape in 
respect of superconducting magnet operation at temperatures 
above 4.2°K. (auth) 


19978 X-ray photoelectron spectroscopy. Application to metals 
and alloys. Watson, R.E.; Perlman, M.L. pp 85-132 of In Structure 
ee Vol. 24. Dunitz, J.D. (ed.). Berlin; Springer-Verlag 
( ). 

The current status of x-ray photoelectron spectroscopy in 
application to metals and alloys is reviewed. The thickness of the 
surface layer of a solid which is sampled by this technique is 
discussed and the various factors determining the position of a 
core level photoemission line are considered in some detail. The 
sudden approximation, for example, and the sum rule associated 
with it are examined; and data for two perhaps typical systems, 
Au—Sn and Ti—C, are analyzed. In both cases, the charge flow 
occurring between atomic sites in the alloy appears to be in a 
direction opposite to that indicated on first inspection of the spec- 
tra. The structures of the conduction band spectra of single ele- 
ments and of alloys are reviewed. Several other points are 
discussed in turn: the various sources of structure in core level 
spectra, 4f electron multiplet spectra, and surface states. Con- 
sideration is given to the possible improvement of the crude but ef- 
fective analysis which is made of the core level shifts. (JRD) 


19979 Some aspects of resonant Raman scattering and lu- 
minescence in Cu,O*. Petroff, Y. (Univ. Pierre et Marie Curie, 
Paris); Carillon, C.; Amer, N.M.; Shen, Y.R. pp 44-48 of In Light 
scattering in solids. Balkanski, M. (ed.). Paris; Flammarion 
Sciences (1976). 

From 3. international conference on light scattering in 
solids; Campinas, Brazil (25 Jul 1975). 

See CONF-750731—. 

Some recent measurements are reported on resonant Raman 
scattering (RRS) and luminescence in Cu,O. The temperature de- 
pendence of the lineshape of the GAMMA,,~(110 cm~') mode 
when excited at the Is yellow exciton was studied. Above 4 K, the 
mode appeared to have a narrow symmetric line superimposed on 
a broader asymmetric base. The asymmetric part is typical of a 
phonon-assisted luminescence line while the symmetric part is 
mainly due to RRS. The first direct observation of the LO—TO 
splitting of the infrared-active GAMMA,;~/sup (1)/ mode by RRS 
with excitation at the Is yellow exciton is described. The splitting 
(approximately 2 cm~') is much smaller than the theoretically pre- 
dicted value (16 cm~'). Finally, the two sharp luminescence lines 
at 198 and 200 cm™ below the Is yellow exciton line are 
discussed. These lines disappear above 3 K. (auth) 


19980 Implantation metallurgy. Picraux, S.T. (Sandia Labs., 
Albuquerque, NM). pp 183-195 of In Applications of ion beams to 
materials, 1975. Carter, G. (ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

Important changes in the near-surface physical properties of 
metals have been obtained by high-fluence ion implantation. 
Recently there have been an increasing number of studies of the 
behavior of implanted species with the aim of understanding the 
detailed physical processes which occur in an implanted metal 
layer. A key aspect of these ‘‘implantation metallurgy’’ studies has 
been the ability to form uniquely controlled systems in the near- 
surface regions of metals which can be studied with accurate depth 
resolution. In this way one may measure metallurgical parameters 
which may be difficult or impossible to obtain by other means. 
Also, one may determine parameters which depend on the implan- 
tation process, due to the athermal introduction of atoms and de- 
fects. Thus the dual objective of implantation metallurgy is to ob- 
tain information to improve our understanding of the microscopic 
aspects of metallurgy and also to understand how to form con- 
trolled new metallurgical systems. Examples of parameters which 
have been studied include implanted impurity location, diffusion, 
enhanced diffusion, solubility, precipitation, and dissolution. (auth) 


19981 Properties of superconducting rf sputtered ultrathin 
films of Nb. Wolf, S.A.; Kennedy, J.J.; Nisenoff, M. (Naval 
Research Laboratory, Washington, D.C. 20375). J. Vac. Sci. 
Technol.; 13: No. 1, 145-147(Jan 1976). 

Superconducting niobium films, both cylindrical and planar, 
have been prepared by rf sputtering in an uhv chamber which is 
routinely pumped to a residual pressure of 3x10~® torr. The super- 
conducting transition temperature T/subc/ of films with thicknesses 
greater than 2000 A was near 9.2°K, the bulk value, while T/subc/ 
decreased linearly with inverse thickness for films thinner than 
1000 A. Superconductivity was observed for the first time in Nb 
films thinner than 50 A; the T/subc/ of a 40 A film was 4.4°K 
while for a 27 A film the onset of the transition was about 2°K. 
Electrical continuity was maintained down to a nominal film 
thickness of less than 10 A, but this film was not superconducting 
above 1.5°K. These results are compared with a model which pre- 
dicts the dependence of T/subc/ on thickness. (AIP) 
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19982 Solubility of hydrogen and deuterium in a urani- 
um—molybdenum alloy. Powell, G.L. (Union Carbide Corp., Oak 
Ridge, TN). J. Phys. Chem.; 80: No. 4, 375-381(12 Feb 1976). 

The solubility of hydrogen and of deuterium in urani- 
um—0.222 mole fraction molybdenum alloy has been measured 
over the temperature range from 700 to 1350°K with a precision 
of +-1 percent. The solubility displays a minimum value near 
900°K. A model, which is generally applicable to hydrogen dis- 
solved in other metals, is presented that describes the observed 
phenomena, that can be extrapolated to lower temperatures, that 
yields the enthalpy of formation of hydrogen dissolved in the alloy 
at O°K, and that suggests a quantum mechanical treatment for in- 
terstitial diffusion. (auth) 


19983 Field-induced param form factor in metallic scan- 
dium. Koehler, W.C.; Moon, R.M. (Solid State Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). Phys. 
Rev. Lett.; 36: No. 11, 616-619(15 Mar 1976). 

The magnetic form factor of metallic scandium has been 
measured at a temperature of 100 K in an applied field of 57.2 
kOe by the polarized-neutron technique. Contrary to. results on 
other 3d metals, the form factor is significantly different from that 
for the 3d electron in the free atom. Our results agree rather well 
with those of a calculation by Gupta and Freeman based on APW 
wave functions. (AIP) 


19984 Gor'kov-Goodman relation in low-x aluminum films. 
Gray, K.E. (Argonne National Laboratory, Argonne, Illinois 
60439). Phys. Rev., B; 13: No. 9, 3774-3778(1 May 1976). 

From measurements of the critical field H/subc/, in thin 
films of superconducting aluminum we have been able to verify the 
Gor’kov-Goodman relation between the Ginzburg-Landau parame- 
ter and normal-state resistivity rho/subN/. The proportionality is 
close to that predicted from the specific heat, however, the inter- 
cept at rho/subN/ = 0 agrees with nonlocal theory rather than 
Gor'kov’ local calculation. Our work differs from other thin-film 
measurements in that we use tunneling to determine the transition 
at H/subc/, and because we extrapolate against normal-state re- 
sistivity rather than film thickness. The temperature dependence of 
H/subc/, is found to agree with the calculations of Maki. (AIP) 


19985 Phonon properties of A-15 superconductors obtained 
from heat-capacity measurements. Knapp, G.S.; Bader, S.D.; Fisk, 
Z. (Argonne National Laboratory, Argonne, Illinois 60439). Phys. 
Rev., B; 13: No. 9, 3783-3789(1 May 1976). 

The heat capacities of Nb;Al, NbsSn, and Nb,Sb were mea- 
sured between 2 and 400 K. Their superconducting transition tem- 
peratures T/subc/ are 18.5, 17.9, and 0.2 K, respectively. The 
higher-temperature entropy was analyzed, and it was found that 
phonon-mode softening occurs on cooling for the two high-T/subc/ 
compounds but not for Nb;Sb. Geometric mean phonon frequen- 
cies w/subg/ are also evaluated for these compounds and for V;X, 
where X = Si, Ga, Gay.,Sno.,, and Sn. As is shown, w/subg/ is an 
appropriate phonon average for evaluating McMillan’s expression 
for the electron-phonon mass enhancement. Average phonon pro- 
perties cannot reliably be used to calculate T/subc/ values for 
these A-15 materials. It is suggested that, for the higher electronic 
density-of-states materials, select phonon modes strongly couple to 
the electronic system and influence the magnitude of T/subc/ to a 
greater extent than average-phonon correlations would indicate. 
This view is supported by the observation that the higher-density- 
of-states materials exhibit the more pronounced phonon-mode sof- 
tening on cooling. (AIP) 


19986 Effect of neutron irradiation on the critical current of 
Nb,Sn at high magnetic fields. Snead, C.L. Jr. (Brookhaven Na- 
tional Lab., Upton, NY); Parkin, D.M. Nucl. Technol.; 29: No. 3, 
264-267(Jun 1976). 

The changes in the critical current I/sub c/ of multifilament 
Nb,Sn following several fission-reactor-neutron irradiations at ap- 
proximately 60°C have been investigated as a function of applied 
transverse magnetic field up to 160 kG. Increases in I/sub c/ below 
10 n/cm* (E greater than 1 MeV) show a strong field depen- 
dence, relative changes being larger as the field increases. These 
increases are attributed to increases in H/sub c2/ brought about by 
irradiation-induced increases in the normal-state resistivity of the 
superconductor. For doses greater than 10 n/cm?, sharp 
decreases in I/sub c/ are observed, but the behavior of I/sub c/ is 
qualitatively identical for all fields from 40 to 160 kG. Therefore, 
data obtained at the more easily attainable lower magnetic fields 
are directly applicable to the high-field regions in this high-fluence 
regime. However, for fluences below approximately 10'* n/cm?, 
magnetic-field-dependent measurements are required to determine 
the response of the superconductor to the neutron irradiation. 


19987 Effect of aluminum additions on Nb,Sn produced in the 
solid state. Dew-Hughes, D.; Luhman, T.S.; Suenaga, M. 
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(Brookhaven National Lab., Upton, NY). Nucl. Technol.; 29: No. 
3, 268-273(Jun 1976). 

Aluminum has been added to the niobium core, and in vari- 
ous quantities to the copper-tin bronze, of composite wires that 
have been reacted to form Nb;Sn. Small amounts of aluminum in 
the bronze enhance the growth rate of Nb;Sn layers; aluminum in 
the core, and greater amounts in the bronze displacing some of the 
tin, cause a reduction in growth rate. Layer thickness is a function 
of reaction time. Microprobe analysis revealed the presence of alu- 
minum in the reacted layers only for specimens with aluminum ad- 
ditions to the core and in substantial quantities to the matrix. Criti- 
cal current densities are primarily a function of reacted layer 
thickness; composition and temperature of reaction play a secon- 
dary role. Specimens in which some aluminum was successfully in- 
corporated in thin (1- to 1.5-~m) layers of Nb;Sn showed max- 
imum current densities, close to 10° A/m? in transverse fields of 
16T, and 7 to 8 x 10° A/m? at 10 T. In fields up to 8T these 
materials are superior to the best reported V,Ga. 


19988 Low-frequency noise in tin and lead films at the super- 
conducting transition. Clarke, J.; Hsiang, T.Y. (Department of 
Physics, University of California, and Materials and Molecular 
Research Division, Lawrence Berkeley Laboratory, Berkeley, 
California 94720). Phys. Rev., B; 13: No. 11, 4790-4800(1 Jun 
1976). 
We have measured the noise power spectra S/subV/(f) of 
tin and lead films at the superconducting transition in the frequen- 
cy range 0.1 Hz to 5 kHz. Two types of samples were made: Type 
A were evaporated directly onto glass substrates, while type B 
were evaporated onto glass and sapphire substrates with a 5-nm 
aluminum underlay. For type A samples the spectra varied approx- 
imately as f-' and were proportional to V*8?/Q, where V was the 
mean voltage across the sample, 8 was the temperature coefficient 
of resistance, and 2 was the sample volume. For type-A tin sam- 
ples, the noise in two regions a distance d apart was correlated at 
frequencies approximately-less-than D/md*. These results are con- 
sistent with a thermal diffusion model of Clarke and Voss. The 
magnitude of the noise in type-A tin samples was accurately pre- 
dicted by the semiempirical formula S/subV/(f) = V*8?k/subB/ 
T?/C/subV/ Ys LN(I /] } where | nd! are the length and width 
of the film; for lead samples, this formula overestimates the ob- 
served noise by a factor of 5. As the magnetic field perpendicular 
to the tin films was increased from zero to about 2 G, B was 
reduced by about a factor of 5, and S/subV/(f) was found to be 
proportional to B?. The spectra of type-B films were markedly dif- 
ferent from those of type-A films. In the case of the tin samples, 
the spectra became fiat below about 30 Hz. The degree of spatial 
correlation of the noise was markedly reduced. In the case of the 
lead films, the spectra varied as about f—'.' for type A and as about 
f-°.* for type B. These changes are ascribed to the enhancement of 
the thermal contact between the films and the substrate by the alu- 
minum underlay. Separate experiments confirmed that the under- 
lay decreased the thermal boundary resistance between the film 
and the substrate. Implications of this work for device applications 
are briefly discussed. (AIP) 


19989 Specific heat of composite superconductors in the prox- 
imity-effect regime. Bevolo, A.J.; Gibson, E.D.; Verhoeven, J.D.; 
Finnemore, D.K. (Ames Laboratory—ERDA and Department of 
Physics, lowa State University, Ames, lowa 50010). Phys. Rev., B; 
14: No. 1, 114-117(1 Jul 1976). 

The specific heat of a series of Pb—Cd laminar composites 
with layer spacings ranging from 1000 to 85 000 A has been mea- 
sured in order to study the superconducting proximity effect in 
bulk material. The jump in specific heat at the transition tempera- 
ture is very sensitive to the spatial dependence of the supercon- 
ducting order parameter and these measurements provide an esti- 
mate of this spatial distribution. Results show that the fourth mo- 
ment of the order parameter is approximately 10% larger than the 
square of the second moment. The presence of the interleaved 
nonmagnetic normal-metal layers is not very detrimental to the su- 
perconductivity. (AIP) 
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REFER ALSO TO CITATION(S) 18415, 18416, 18439, 18651, 
19039, 19125, 19162, 19163, 19944, 20035, 20669 


19990 (BARC—805) Corrosion studies on Cu—Ni alloys and 
ferritic steel in salt water for desalination service. Shibad, P.R.; 
Balachandra, J. (Bhabha Atomic Research Centre, Bombay 
(India)). 1975. 16p. Dep. NTIS (US Sales Only) $3.50. 

Corrosion studies on In 838 and In 848 alloys in 3 percent 
NaCl solution, synthetic sea water, and in 3 percent NaCl at pH 3 
and pH 10 indicate that the latter alloy is more corrosion resistant 
than the former at room (28°C), and boiling temperature (101°C) 
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and at 125°C. Ferritic steel is unaffected in boiling synthetic sea 
water. In boiling 3 percent NaC! solution at pH 3 and pH 10, (the 
pH values adjusted at room temperature) increase in the rate of 
corrosion of ferritic steel compared with that at room temperature 
has been observed. A fair correlation between polarization charac- 
teristics and dissolution rates in these solutions is seen for all these 
materials. 


19991 (CONF-750401—22) Corrosion resistance of Alloy 600 
and Alloy 800 in chloride-containing high-pressure water. Paper 
No. 114. Blom, U.; Tynell, M. (Sandvik AB (Sweden)). 1975. 10p. 
NACE, Publications Dept., Houston, TX. 

From NACE International Corrosion;75 conference; Toron- 
to, Canada (14 Apr 1975). 

Depending on the heat treatment, Alloy 600 shows very 
varying resistance to intergranular corrosion as measured by the 
ASTM G-28 test. Alloys with high carbon and/or low titanium con- 
tents show very high susceptibility to intergranular corrosion also 
in the solution-annealed condition. Alloys with low contents of car- 
bon and titanium have good resistance in the solution annealed 
condition. Alloy 800 (Sanicro 30) shows very good resistance in 
the G-28 test. As indicated by the G-28 test, the microstructure of 
Alloy 600 is changed by exposure at 295°C for 24000 h. This is 
also the case for Alloy 800 in the stress-relieved condition, 
whereas the microstructure was not influenced in the solution-an- 
nealed condition. In the autoclave test both alloys showed very 
good resistance to SCC attack regardless of heat treatment and 
crevice conditions. However, one must bear in mind that the effect 
of the nitriding conditions could not be evaluated. Autoclave test- 
ing in high-pressure water-20 ppM CI-, | ppM O,, 295°C, 107, Pa- 
containing hydrazine for 24000 h gives nitriding in Alloy 600 
specimens. 11 fig, 3 tables. (auth) 


19992 (HEDL-TME—76-20) Effect of composition on the cor- 
rosion behavior of 316 stainless steel in flowing sodium. Bates, J.F.; 
Brehm, W.F. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Mar 1976. Contract E(45-1)-2170. 27p. Dep. 
NTIS $4.00. 

Type 316 stainless steel specimens irradiated and non-ir- 
radiated, with minor variations in C, N, Cr, Ni, Si, and Mn con- 
tent, were exposed to flowing sodium in the Source Term Control 
Loop-1! facility. Test conditions of 604°C, a sodium velocity of 6.7 
m/s, and an oxygen content of 0.5 and 2.5 ppM were used to 
ascertain the effect of these compositional variations on the corro- 
sion rate and on the “Mn release rate. Variations in C, N, and Mn 
had no significant effect on the corrosion rate. The corrosion rate 
increased somewhat as the Ni and Si content of the steel was in- 
creased, and decreased with an increase in Cr content. Microprobe 
examination showed preferential leaching of Mn, Si, Cr, and Ni to 
depths of up to 10 wm (0.4 mil) after exposure times ranging from 
5000 to 8000 hours. Variations in natural (**Mn) content did not 
affect release rates of **Mn generated by *“Fe(n,p)**Mn. 10 fig, 4 
tables. (auth) 


19993 (INIS-mf—3026) Materials technology and the energy 
problem : application to the reliability and safety of nuclear pres- 
sure vessels. Garrett, G.G. 1975. 10p. NTIS (US Sales Only). 

From Energy and its future in Southern Africa; Cape Town, 
South Africa (28 Apr 1975). 

In the U.S.A. over the past few months, widespread plant 
shutdowns because of cracking problems has produced considera- 
ble public pressure for a reappraisal of the reliability and safety of 
nuclear reactors. The awareness of such problems, and their solu- 
tion, is particularly relevant to South Africa at this time. Some 
materials problems related to nuclear plant failure are examined in 
this paper. Since catastrophic failure (without prior warning from 
slow leakage) is in principle possible for light water (pressurised) 
reactors under operating conditions, it is essential to maintain 
rigorous manufacturing and quality control procedures, in conjunc- 
tion with thorough and frequent examination by non-destructive 
testing methods. Although tests currently in progress in the U.S.A. 
on large-scale model reactors suggest that mathematical stress and 
failure analyses, for simple geometries at least, are sound, current 
in situ surveillance programmes aimed at categorizing the effects 
of irradiation are inadequate. In addition, the effects on materials 
properties and subsequent fracture resistance of the combined ef- 
fects of irradiation and thermal shock (arising from the injection of 
emergency cooling water during a loss-of coolant accident) are 
unknown. The problem of stress corrosion cracking in stainless 
steel pipelines is considerable, and at present virtually impossible 
to predict. Much of the available laboratory data is inapplicable in 
that it cannot account for the complex interactions of stress state, 
temperature, material variations and segregation effects, and water 
chemistry, especially in conjunction with irradiation effects, that 
are experienced in an operating environment. 
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19994 (LBL—4568) Electron microscopy study of the passivat- 
ing layer in iron—nickel martensite. Wen, S.H. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jan 1976. Contract W- 
7405-Eng-48. 54p. Dep. NTIS $4.50. 

Thesis. 

Work reported is a transmission electron microscopy ex- 
amination of the thin oxide film formed on the surface of Fe-12Ni 
alloys on exposure to air at room temperature. Using high resolu- 
tion microscopy, the oxide particles of the film could be directly 
resolved and their structure and morphology characterized. The 
following conclusions were drawn from these characterization stu- 
dies: (1) A passivating oxide layer (principally Fes0,) forms spon- 
taneously on the surface of Fe—Ni alloys on exposure to air at 
room temperature. (2) The orientation relation between the oxide 
and the metal surface depends on surface orientation; the Bain 
relation is obeyed when the alloy surface is (100)/sub a/ while the 
Nishiyama— Wasserman relation is obeyed on other surfaces. This 
phenomenon is attributable to the need to accommodate the misfit 
Strain between the oxide and the substrate. (3) The oxide layer 
consists of dispersed, small (approximately 20 A) oriented parti- 
cles rather than a continuous thin film. (4) The size of the oxide 
particles and the density of their distribution is related to the 
crystal surface orientation and condition. 16 fig, 6 tables, 51 
references. (auth) 


19995 (NTIS/PS—75/760) Air pollution effects on materials (a 
bibliography with abstracts). Report for 1964—Oct 1975. Leh- 
mann, E.J. (National Technical Information Service, Springfield, 
Va. (USA)). Oct 1975. 87p. NTIS $25.00. 

Supersedes NTIS/PS—74/113. 

This bibliography contains selected of Government-funded 
research reports on corrosion and damage by air pollution. This in- 
cludes studies on the effects upon steel, textiles, and building 
materials. Many studies cover a specific pollutant and its corrosive 
or damaging properties. (Contains 82 abstracts). (GRA) 


19996 (ORNL—5153) Corrosion of 2 1/4 Cr—1 Mo steel and 
Incoloy alloy 800 under simulated boiler conditions. Griess, J.C.; 
Hammond, J.P.; Maxwell, W.A. (Oak Ridge National Lab., Tenn. 
(USA)). May 1976. Contract W-7405-eng-26. 28p. AT. 

Test equipment was constructed to study the effect of 
nucleate boiling on corrosion of metal surfaces and corrosion in 
crevices. The apparatus was a small boiler consisting of a boiling 
chamber, an electrically heated rod on which test specimens were 
mounted, a condenser, a hot well, and a pump to return the con- 
densate to the high-pressure system. The equipment operated 
satisfactorily at pressures as high as 16.5 MPa (2400 psi), which 
corresponded to a boiling point of 350°C. Tests were conducted 
with 2'/, Cr—1 Mo Steel and Incoloy alloy 800 in dilute caustic 
and chloride solutions and in a typical cooling tower water. 
Crevice corrosion of 2'/, Cr—1 Mo steel was noted in all cases, 
but it was particularly severe in chloride-containing environments. 
Crevice corrosion appeared to be related to steam blanketing 
within the crevice. With both caustic and chloride, pitting on ex- 
posed surfaces of 2'/, Cr—1 Mo steel was observed. In no case 
was heavy general attack or pitting of Incoloy 800 found, either in 
crevices or on fully exposed surfaces, but stress-corrosion cracking 
of welded specimens occurred in chloride environments. 16 fig. 
(auth) 


19997 (ORNL/TM—S5001) Materials failure identification 
manual for sea water desalination plants. (Aqua-Chem, Inc., Mil- 
waukee, Wis. (USA)). Apr 1976. Contract W-7405-eng-26. 130p. 
Dep. NTIS $6.00. 

Edited and published by Oak Ridge National Laboratory, 
TN. 


Many types of corrosion and equipment failures have been 
observed in distillation desalting plants. This manual describes, 
both verbally and pictorially, the most common forms of corrosion 
and component failures which occur. The manual was prepared to 
aid distillation plant operators and owners in the diagnosis and 
prevention of corrosion problems in distillation desalting plants 
which are currently operating. (auth) 


19998 (RFP—2429) Stress-corrosion cracking of a uranium 6- 
weight percent niobium alloy. Kochen, R.L.; Mah, R.; Jackson, R.J. 
(Atomics International Div., Golden, Colo. (USA)). 29 May 1976. 
Contract AT(29-1)-1106. 18p. Dep. NTIS $4.00. 

The stress-corrosion cracking (SCC) behavior of U—6 wt 
percent Nb in three different heat-treated conditions was in- 
vestigated. The three heat treatments were: (a) solution quenched 
(the nonaged condition); (b) solution quenched and aged 6 hours 
at 250°C (the underaged condition); and (c) solution quenched 
and aged 80 minutes at 600°C (the overaged condition). The SCC 
tests utilized smooth, dead-weight loaded, static tensile specimens 
exposed to nitrogen-saturated or oxygen-saturated water containing 
50 ppM chloride ions. The alloy in the solution-quenched condi- 


tion was not susceptible to SCC when loaded to 90 percent of 
yield strength in either the oxygen or nitrogen-saturated chloride 
solutions. The underaged material (6 hours at 250°C) was suscepti- 
ble to SCC in oxygen or nitrogen-saturated water containing 50 
ppM chloride ions. The underaged material was more susceptible 
to cracking in the oxygen-saturated solution than in the nitrogen- 
saturated solutions. The SCC in the underaged material proceeded 
by a principally intercrystalline fracture mode with the overload 
condition being principally transgranular. The overaged material 
also exhibited SCC, but to a lesser extent than the underaged 
material. Here again, cracking was more pronounced in the ox- 
ygen-saturated solution than in the nitrogen-saturated solution. The 
overaged material fractured by a combined SCC mode and 
mechanical-cracking mode, i.e., stress-corrosion cracks were grow- 
ing at the same time corrosion was reducing the cross-sectional 
area of the specimen. The importance of knowing alloy charac- 
teristics relates to considerations of design, environmental 
behavior, and economics. 


19999 (SAND—75-5901) Prevention of galvanic corrosion and 
electrochemical behavior of selected structural material. Pohlman, 
S.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. 32p. 
(CONF-760309—2). Dep. NTIS $4.00. 

From International corrosion forum devoted exclusively to 
the protection and performance of materials; Houston, Texas, 
United States of America *USA® (22 Mar 1976). 

Severe galvanic corrosion has been observed in 7075 alu- 
minum, passivated 304 stainless steel and gold plated beryllium 
copper couples exposed to a Cl” environment. Cadmium plating 
and chromate treating the beryllium copper and stainless steel and 
anodizing the aluminum dramatically reduces the severity of the 
attack. Electrochemical measurements have been employed to pre- 
dict the galvanic effects between HP-9-4-20 (steel 9 percent Ni, 4 
percent Co, .20 percent C) and Ti-6-4 (6 percent Al, 4 percent V) 
and results indicate the corrosion will not be accelerated due to 
the cathodic current characteristics of Ti-6-4 as long as the ex- 
posed surface areas are similar in size. 


20000 (WARD-NA—3045-29) Sodium Technology Program 
component materials compatibility quarterly progress report for 
period ending July 31, 1975. Ray, W.E.; Murray, P. (Westinghouse 
Electric Corp., Madison, Pa. (USA). Advanced Reactors Div.). 
Mar 1976. Contract E(11-1)-3045. 58p. AT. 

In interstitial transfer research, run ITF-6 was terminated 
early in the reporting period and the results were analyzed. 
Nitrogen data for Type 316 stainless steel from the primary and 
secondary heater showed very similar profiles for both ITF-5 and - 
6. However, the ITF-5 data were displaced downward by about 
200 ppM, apparently due to the severe carburization which oc- 
curred in ITF-5. The isothermal region corrosion rate was found to 
be higher than expected at the exit from the isothermal section 
which, in future reactor operation, will cause an increase in 
radioactive material released to the sodium circuit. Cladding 
specimens from the isothermal region have shown that corrosion is 
severe enough to transform the surface of the cladding to ferrite 
up to about 25 inches above the fuel zone (this measurement is for 
a 217-pin fuel bundle). Tests were performed in CEL-1 to deter- 
mine the reason for the unexpected carburization that occurred in 
ITF-5. The following conclusions were reached. Alcohol/sodium 
reaction products constitute a readily available source of carbon 
and surfaces carrying such contamination will carburize under the 
right temperature conditions. The reaction products dissolve in 
sodium, thus increasing the carbon potential of the sodium and 
causing carburization of uncontaminated samples. The al- 
cohol/sodium residues can be removed by liquid sodium at tem- 
peratures low enough to prevent carburization. The resulting high 
carbon levels can be removed by precipitating out the car- 
bonaceous species either by cooling the sodium in a storage tank 
or by continuous cold trapping at low system temperatures. Results 
of fatigue tests of solution annealed Type 316 stainless steel in 
flowing Na have shown that for a constant plastic strain range 
value, the fatigue life increased with increasing pretreatment tem- 

rature, and that samples with the greatest fatigue life had the 
west stress range for the same total strain range. 


20001 (ERDA-tr—117) Use of coatings to protect heated sur- 

faces and gas ducts. [nd]. Translation of Primenenie pokrytii dlya 

aed poverkhnostei nagreva i gazokhodov. 4p. Dep. NTIS 
-50. 


The use of coatings has as its goal protecting heated sur- 
faces and gas ducts against low temperature corrosion caused by 
the high content of sulfur in a number of energy fuels. The high 
relative (with respect to 1000 kcal/kg heat producing capacity) 
sulfur content is found in fuel oils (0.25 to 0.35 percent per 
thousand kcal/kg) and certain solid fuels (up to 1 percent per 
thousand kcal/kg). During the combustion of these fuels, the dew- 
point of smokestack gases is 135 to 150°C, which leads to noti~ea- 
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ble corrosion of the metal up to temperatures of 140°C. In order 
to protect the heated sheets of the cold lining against corrosion, a 
coating of acid resistant enamel is used. Research for optimum 
coatings for gas ducts continues. At this stage, it is suggested to 
keep the temperature of exhaust gases higher than the temperature 
of the dew-point of smokestack gases and to make the gas ducts of 
low alloy steels, whose resistance to corrosion is higher than that 
of carbon steel. 


20002 (BNWL-tr—164) New ex with neutral trans- 
port. Freier, R.K. 1970. Translation of German report. (CONF- 
701083—1). Dep. NTIS $3.50. 

From VGB feed water meeting; Essen, German, Federal 
Republic of *F.R. Germany® (Oct 1970). 

Results of tests are reported on additions of oxygen to steel 
surfaces in neutral salt-free water to form protective oxide sur- 
faces. It was found that solidly adhering oxide protective magnetite 
films form on steel at temperatures greater than 25°C with a 
thickness of 0.020 mm and sufficient strength under steam genera- 
tor operating conditions. Chloride concentrations are, starting at 
0.1 mg CI-/l, of negative effect (pitting). With oxygen concentra- 
tions 20 to 200 wg O,/I, natural-law and stable conditions are 
established in the water—steam cycle on steel, copper, and brass. 
Cu,0O is relevant for copper coating of high pressure turbines. The 
appearance of Cu,O in the high pressure steam is dependent on 
the oxygen content, the reactions with water, the ammonium con- 
tent, and the flow rate of the condensate and feed water. (JRD) 


20003 (UCRL-Trans—11040) Effect of the nature of the gas 
phase and alkali additives on corrosion and passivation of iron in 
molten carbonates. Penyagina, O.P.; Ozeryanaya, I.N.; Fin- 
kel’shtein, $.D.; Shamanova, N.D. Translated from Tr. Inst. Elek- 
trokhim., Ural. Nauchn. Tsentr, Akad. Nauk SSSR; No. 21, 75- 
80( 1974). 13p. Dep. NTIS $3.50. 

Weight, potentiostatic, metallographic, and x-ray methods 
were used at 500-700°C to study corrosion and passivation of iron 
in a pure eutectic mixture of Li, Na, K/CO, in the presence of | to 
5 mol percent LiOH and NaOH under an atmosphere of CO,, Ar 
and CO, + '/, O,. The passivation of iron which is thermodynami- 
cally unstablie in molten carbonates, observed under all the in- 
vestigated conditions, is connected with the formation of a protec- 
tive film of oxide compounds on the metal surface. The character 
of iron passivation in the melt with oxygen-containing anions is in- 
dependent of the presence of oxygen in gas phase, but is very sen- 
sitive to the appearance of oxide ions in the melt. Thus, in replac- 
ing the CO, atmosphere by Ar at 500-600°C, the formation of the 
oxide film is accelerated, and the area of active dissolving of the 
metal is practically eliminated. With increase of temperature to 
700°C the phase composition of the film changes and the deteri- 
oration of its passivating properties changes. Introduction of al- 
kaline additives to the melt does not alter the picture of passiva- 
tion observable under an argon atmosphere and has no effect on 
the quantitative characteristics of iron corrosion. (auth) 


20004 Destructive analysis of neutron sources. Breakall, K.L. 
(Mound Lab., Miamisburg, OH). pp 7-14 of In Microstructural 
science. Vol. I. Gray, R.J. (ed.). New York; American Elsevier 
Publishing Company, Inc. (1974). 

From 5. annual technical conference of the IMS Analysis 
Society; Chicago, Illinois, USA (19 Sep 1972). 

See CONF-720983—. 

Fuel-liner reactions in Pu—Be neutron sources were ex- 
amined. The source is contained in an outer jacket of 304 stainless 
steel and an inner Ta container incorporating a TIG welded Ta 
plug. Small cracks were observed in some of the outer stainless 
steel containers as well as in some of the tantalum inner liners. 
Major cracking was observed as well as penetration of the reaction 
product through the tantalum sidewalls in two sources. High tem- 
peratures aided and accelerated the degradation and ultimate 
failure of the tantalum inner liner. Traces of beryllium metal as in- 
dicated from x-ray results of the fuel and large concentration 
gradients between tantalum and plutonium as shown in microprobe 
analysis were found to exist. The fuel was inhomogeneous in na- 
ture and the data suggest the possibility of tantalum-beryllium 
compounds, free unreacted plutonium, and potentially a ternary 
phase of tantalum, beryllium, plutonium as being present in the 
fuel. (JRD) 


20005 Metallographic studies of hydrogen-embrittled nickel. 
Louthan, M.R. Jr.; Caskey, G.R. Jr.; Donovan, J.A. (Savannah 
River Lab., Aiken, SC). pp 823-834 of In Microstructural science. 
Vol. 3, Part B. French, P.M. (ed.). New York; American Elsevier 
Publishing Co., Inc. (1975). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-740812—P2. 


OCTOBER 1976 


Reduction in area at fracture and fracture mode of 
polycrystalline Marz grade (99.995 percent) nickel are signifi- 
cantly affected by testing in 69-MPa gaseous hydrogen, even when 
specimens are prestrained to the limit of uniform elongation before 
hydrogen exposure. The combined tensile and metallographic ob- 
servations indicate very rapid hydrogen absorption during plastic 
deformation. It is postulated that hydrogen is transported to inter- 
nal boundaries by mobile dislocations thereby causing localized, 
high hydrogen concentrations. These observations are consistent 
with an embrittlement mechanism in which hydrogen promotes 
boundary decohesion, either by enhancing glide (shear) processes, 
lowering the binding energy, or changing constraint conditions at 
microcracks. 9 fig. (auth) 


20006 Observations on the in-sodium corrosion and tribology 
of aluminide coatings on Inconel 718. Whitlow, G.A.; Miller, R.L.; 
Wilson, W.L.; Galioto, T.A. (Westinghouse Electric Corp., Madis- 
on, PA). pp 775-787 of In Microstructural science. Vol. 3, Part B. 
French, P.M. (ed.). New York; American Elsevier Publishing Co., 
Inc. (1975). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-7408 12—P2. 

In sodium cooled fast reactor systems, mechanical com- 
ponents such as the duct load pads or core restraint mechanism, 
will be subject to movement resulting from normal operation, dif- 
ferential thermal expansion, and flow or mechanically induced 
vibrations. Design requirements for these components have neces- 
sitated materials with adequate long term sodium stability at 
620°C, and thermal shock resistance coupled with good wear re- 
sistance and low coefficients of friction. This paper describes initial 
experimental investigations on the corrosion and_ tribological 
behavior of a nickel-base alloy, Inconel 718, a material considered 
for use in these components. Subsequent studies have shown that 
the incorporation of an aluminide surface layer on Inconel 718, 
using a commercially available diffusion process, results in reduc- 
tions in the corrosion rate and friction and wear coefficients. After 
2000 hours exposure to 595°C, low oxygen flowing sodium, the 
average corrosion rate for the diffusion treated alloy was signifi- 
cantly lower than the (#06 mpy value recorded for the untreated 
Inconel 718. Structural integrity of the aluminide layer was main- 
tained even though some aluminum loss was detected. Average 


dynamic friction coefficients of approximately 0.25 were obtained 
for the treated material in 535°C sodium pin-on-plate tests. No 
measurable wear of the aluminide coating against itself was ob- 
served in these tests. In contrast, Inconel 718 exhibited substantial 
adhesive type wear. (auth) 


20007 Oxidation mechanism studies of T-111 alloy by **Pu 
dioxide. Teaney, P.E.; Selle, J.E. (Monsanto Research Corp., 
Miamisburg, OH). pp 899-908 of In Microstructural science. Vol. 
3, Part B. French, P.M. (ed.). New York; American Elsevier 
Publishing Co., Inc. (1975). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-7408 12—P2. 

A simple set of experiments was conducted in order to 
determine the actual mechanism by which oxygen is transported to 
a T-lIll alloy liner in a heat source capsule. Two mechanisms are 
possible: (1) transport through the vapor phase; or (2) solid state 
diffusion across the fuel-liner interface. Two T-Ill alloy capsules 
were fabricated containing six-watt plutonia pellets. The pellet in 
one capsule was wrapped several times with iridium wire to pro- 
vide a stand-off to prevent contact between the fuel and liner. The 
pellet in the second capsule was placed in direct contact with the 
liner. After fabrication, the specimens were tested for 60 days at 
900°C. Metallographic examination, microhardness measurements, 
and oxygen and nitrogen analyses of the cross sectioned specimen 
were utilized to determine the oxidation mechanism. Although the 
vapor phase mechanism contributed to the total oxygen uptake, 
solid state diffusion across the fuel-liner interface was the primary 
mechanism. 6 fig, | table. (auth) 


20008 Lithium grain-boundary penetration of 304L stainless 
steel. Patterson, R.A. (Union Carbide Corp., Oak Ridge, Tenn. 
(USA). Nuclear Div.); Schlager, R.J.; Olson, D.L. (Colorado 
School of Mines, Golden (USA)). J. Nucl. Mater.; 57: No. 3, 312- 
316(Sep 1975). 

The grain-boundary penetration kinetics of type 304L stain- 
less steel by lithium was investigated. A parabolic time dependence 
was found over the temperature range of 600-1000°C. Also, a 
delay time for the initiation of the penetration process was ex- 
plained by the incubation time necessary to nucleate a (Li-Me-N) 
corrosion complex. The penetration kinetics were suggested to be 
controlled by the diffusion of lithium in the austenitic grain boun- 
dary. 
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20009 Effect of strain rate and temperature on the tensile pro- 
perties of irradiated ASTM A533-B steel. Steichen, J.M.; Williams, 
J.A. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). J. Nucl. Mater.; 57: No. 3, 303-311(Sep 1975). 

The dynamic tensile properties of neutron-irradiated ASTM 
A533-B steel have been characterized by high strain-rate testing. 
Specimens were irradiated at a temperature of 510°F to fluences of 
approximately 0.5, 4.0 and 6.5x10" n/cm? (E>1.0MeV). Test 
Parameters for both control and irradiated specimens included 
strain rates from 1.3x10~* to 10? sec™' amd temperatures from - 
320 to 500°F. A complete description of yield-strength behavior 
was obtained by correlation of the results of this study with a rate- 
temperature parameter. The yield strength of both unirradiated 
and irradiated material was observed to significantly increase with 
decreasing temperature and increasing strain rate. At all tempera- 
tures increasing fluence increased the yield strength and decreased 
the rate sensitivity of A533-B steel. Cleavage fractures occurred in 
irradiated Specimens when the yield strength was elevated to the 
effective cleavage stress by fluence, temperature, and strain rate. 


20010 Thermodynamics of nitride formation in _ liquid 
U—Gd-—Sn alloys. Fuwa, A.; Anderson, R.N.; Parlee, N.A.D. 
(Stanford Univ., CA). High Temp. Sci.; 7: No. 4, 249-258(Dec 
1975). 

The nitride formation reactions of two strong nitride for- 
mers, uranium and gadolinium, dissolved in liquid tin, were studied 
at 1530°C. A modified Sieverts technique was used to measure 
nitrogen—nitride equilibria in the system. Two _ distinct 
“breakpoints” were found corresponding to the points where each 
nitride (UN or GdN) first precipitated. These two breakpoint data 
are used to determine directly the interaction effects in the alloys. 
Two methods of separating nitride-forming metals, by selective 
nitride precipitation, are demonstrated. (auth) 


20011 Corrosion of coated steel piles in the ocean as measured 
by electrochemical methods. Escalante, E.; Iverson, W.P. Washing- 
ton, DC; National Bureau of Standards (1976). vp. $1.50. 

Steel piles in the ocean protected by various metallic and 
nonmetallic coatings are being examined. This investigation reveals 
the rate of corrosion of the steel piles and the rate of deterioration 
of the coating systems. These determinations based on elec- 
trochemical techniques will be presented and represent the first 
eight years of exposure. (Corros. Abstr.) 


20012 Corrosion monitoring of storage bins for radioactive cal- 
cines. Hoffman, T.L. (Allied Chemical Corp., Idaho Falls, ID). 
Mater. Performance; 15: No. 1, vp(Jan 1976). 

Corrosion coupons exposed in aluminum and zirconium cal- 
cined radioactive waste from nuclear reactors using highly en- 
riched **U have been withdrawn and average losses calculated. 
Calculated corrosion losses for 500 years are 4, 5, 20, and 35 mils 
for AISI Types 304L, 304 and 405 and 1025 carbon steel respec- 
tively in aluminum calcinate and 5, 7, 40, and 50 mils respectively 
for the same materials in Zr calcinate. Revision of coupon 
withdrawal intervals to 10, 100, 250, and 450th year is contem- 
plated. Types 304 LC and 405 bins are underground in concrete 
vaults with provision for monitoring leakage from or into the bins 
and vaults. 


20013 Stress corrosion cracking susceptibility of 8 titanium 
alloy 38-6-44. Czyrklis, W.F.; Levy, M. (Army Materials and 
Mechanics Research Center, Watertown, MA). Corrosion; 32: No. 
3, 99-108(Mar 1976). 

The threshold stress intensities for stress corrosion crack 
propagation in beta titanium alloy 38-6-44, Ti3AI-8V-6Cr-4Mo- 
4Zr, has been determined in salt water and methanolic solutions. 
The alloy was immune to stress corrosion cracking (SCC) in aque- 
ous sodium chloride solutions (marine atmosphere). However, in 
methanolic solutions, the alloy was very susceptible to SCC. This 
marked susceptibility in methanolic solutions can be mitigated by 
the addition of an inhibitor: sodium nitrate. Crack extension in the 
alloy was transgranular and failure occurred by brittle quasi- 
cleavage in methanolic solutions. 


20014 Liquid lithium penetration of stressed Armco iron. Jor- 
dan, W.; Bradley, W.L.; Olson, D.L. (Colorado School of Mines, 
Golden). Nucl. Technol.; 29: No. 2, 209-214(May 1976). 

Effect of stress on the rate of liquid lithium penetration of 
Armco iron grain boundaries was determined at 838 to 965°K. The 
rate of liquid lithium penetration of the Armco iron grain bounda- 
ry was found to increase with increasing stress for a stress range of 
12 to 28 MPa. Specimens stressed to only 12 MPa experienced as 
much as fifty times the penetration rate of similarly unstressed 
specimens. The penetration distance was found to be a single- 
valued function of creep strain for various combinations of time, 
temperature, and stress. This relationship of total penetration to 
total creep strain suggests that the role of stress may be to produce 
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creep strain that ruptu agen film at the surface, allowing 
the corrosion rate to wae at an accelerated rate. (auth) 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 19150, 19353, 19933, 19980, 
20095, 21471, 21472, 21474, 21475, 21476, 21845, 21846, 
22303, 22304, 22309, 22316, 22320, 22321 


20015 (AD-A—014507) NRL Van de Graaff operation, 1 
January—31 December 1974. Interim report. Butler, J.W. (Naval 
Research Lab., Washington, D.C. (USA)). Jul 1975. 65p. (NRL- 
MR—3078). NTIS $4.25. 

In the Cooperative Radiation Effects Simulation Program, a 
number of nickel alloys (primarily Ni-Al, but there were three 
dilute-solution alloys containing separately | at.% of V, Ti, or Cu) 
were irradiated with 2.8-MeV **Ni(+)ions at dose rates from .0007 
to .07 dpa/s with the targets at temperatures from 525 to 725°C. In 
the ion-solid interactions program, projectile ions of S, Ar, Ca, Ni, 
and Kr from 2.0 to 7.8 MeV have been used to bombard targets of 
Al, and the resulting Al K alpha spectra have been measured; and 
4-MeV S ions have been used to bombard targets of Al, Si, GaP, 
KCI, Ca, and Ti, and the resulting S K alpha spectra have been 
measured. In another part of this program, ion-excited XUV radia- 
tion has been measured when various ions from Al to Ar collide 
with various target atoms from Be to Ni. Ion-implantation has been 
studied as an alternate means of doping SiC with Al, and the role 
of oxygen in the luminescence of SiC crystals has been studied by 
the implantation of 160(+) ions to fluences from 10 to the 12th 
power atoms/sq cm to 10 to the 16th power atoms/sq cm. The use 
of the charged particle magnetic spectrometer has been studied as 
a tool in the application of Rutherford backscattering of ions in 
materials analysis. And the nuclear-resonance technique has been 
developed as a means of measuring the depth concentration 
— of Al and Na in metal-oxide-semiconductor devices. 
( ) 


20016 (BNWL-SA—5520) Computing the time dependence of 
void size distributions during irradiation and annealing. Simonen, 
E.P.; Brimhall, J.L. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). 1976. Contract E(45-1)-1830. 18p. (CONF- 
760421—S). Dep. NTIS $3.50. 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
SUSA® (19 Apr 1976). 

The response of particle size distributions to annealing is 
described analytically by the Wagner—Lifshitz—Slyosov theory of 
coarsening. Although the theory has been used to predict void an- 
nealing kinetics in irradiated materials, the limits of the model 
prevent a complete interpretation of the rate controlling 
mechanisms. These limits are overcome with a numerical solution 
to the problem for the combined influences of volume diffusion, 
surface kinetics, and irradi duced point defects. A computer 
program has been written which calculates and updates with time 
the necessary kinetic and material parameters. The time depen- 
dence of the radius distribution function is determined from a 
finite difference solution to the continuity equation. The program 
provides wide latitude in simulating and analyzing the dependence 
of swelling and void growth kinetics on point defect kinetics, point 
defect sink efficiencies, and variations in irradiation and annealing 
history. The consequences of including the size distribution in the 
kinetic analysis are calculated for voids in molybdenum and com- 
pared with theoretical predictions of void growth from Brailsford 
and Bullough and of coarsening from Wagner—Lifshitz—Slyosov 
theory. (auth) 


20017 (BNWL-SA—5601) Effect of helium on void swelling in 
vanadium. Brimhall, J.L.; Simonen, E.P. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 1976. Contract E(45- 
1)-1830. 22p. (CONF-760442—1). Dep. NTIS $3.50. 

From Meeting of the American Nuclear Society; San Fran- 
cisco, California, United States of America *USA® (Apr 1976). 

Results for 46-MeV Ni**, 5-MeV Ni?*, and 200-keV Het ir- 
radiations demonstrate that the role of helium in void nucleation is 
highly dependent on the other experimental parameters: ion dose 
rate, temperature, and vacancy supersaturation. In this regard, the 
results are in at least qualitative agreement with the nucleation 
theory of Wiedersich and Katz. Values of the basic parameters 
must be better known before good quantitative comparisons can 
be made. It is shown that it is important to have helium in the 
material when planning ion irradiation experiments at low dose 
rates and/or high temperatures. At high dose rates, the damage in 
terms of void swelling is not dependent on the presence of helium. 
At the high dose rates, therefore, the simulation experiment may 
be just as valid with or without helium. 8 fig. (auth 
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20018 (CONF-760408—3) Modeling and control of a multi- 
variable heat transfer process. Gocge, J.M. (Oak Ridge National 
Lab., Tenn. (USA)). 1976. 18p. Dep. NTIS $3.50. 

From IEEE southeastern conference; Knoxville, Tennessee, 
United States of America *USA® (Apr 1976). 

Methods of maintaining constant temperature in heavy sec- 
tion steel specimens during long-term reactor irradiation are 
described. Heat transfer models are discussed along with methods 
of steady state analysis and control strategy. The radiation experi- 
ment is to be conducted in the ORR Reactor. (JRD) 


20019 (COO— 2093-32) Radiation effects on BCC metals and 
alloys. Progress report, January 1, 1975—November 30, 1975. 
Moteff, J. (Cincinnati Univ., Ohio (USA). Dept. of Materials 
Science and Metallurgical Engineering). 4 Dec 1975. Contract 
E(11-1)-2093. 17p. Dep. NTIS $3.5 

Experimental results of molybdenum specimens which were 
ion irradiated at several temperatures in the cange of 700 to about 
1500°C at dpa levels of about 2 to 60 are discussed. TEM studies 
on Nb and Nb—!1Zr irradiated at 1 x 10?2 n cm~, E greater than 1 
MeV at six temperatures in the range 430 to 1050°C are 
presented. In addition, resistivity studies on W and W—25Re 
specimens irradiated under similar conditions as the Nb and 
Nb—1Zr specimens show significant changes coupled with void 
swelling in W but not in the W—25Re alloy. However, the 
W—25Re alloy showed that large precipitates have been formed 
thereby precluding the formation of voids. Finally, it has been 
shown that a hot-hardness tester may be effectively used as a 
strength microprobe in advanced alloy development and of ir- 
radiated metal and alloys where only small quantities of material 
are normally available. (auth) 


20020 (COO—2186-24) Correlation between swelling and an- 
nihilation parameter in neutron-irradiated molybdenum. 
Cheng, L.J.; Sen, P. (State Univ. of New York, Albany (USA). 
Dept. of Physics). [nd]. Contract AT(11-1)-2186. 9p. Dep. NTIS 
$3.50. 

The change in the positron annihilation lineshape parameter 
has a minimum at 400°C, which corresponds with the swelling 
minimum. (DLC) 


20021 (COO—3158-48) Defects in metal crystals. Progress re- 
port, May 1, 1975— April 30, 1976. Seidman, D.N. (Cornell Univ., 
Ithaca, N.Y. (USA)). Feb 1976. Contract E(11-1)-3158. 42p. Dep. 
NTIS $4.00. 

Emphasis was on use of different irradiating species (300- 
700 eV Xe* ions, 20-30 keV W* ions, 20-30 keV Mo* ions, and 
fast neutrons) to introduce both vacancies and interstitials in Mo, 
W, Au, Pt—(Au), W—(Re), Mo(Ti), Ni,Mo, and low-swelling and 
commercial 316 stainless steels. The following are reported: (A) 
an in-situ field-ion microscope study of ion-irradiated tungsten and 
tungsten alloys (W-Re) (recovery in Stages I and II); (B) a review 
of Stages I to IV of irradiated or quenched tungsten and tungsten 
alloys by field-ion microscopy; (C) a review of field-ion 
microscope studies of the defect structure of the primary state of 
damage of irradiated metals; (D) an in-situ field-ion microscope 
study of the recovery behavior of ion-irradiated molybdenum in 
Stages I and II; (E) a field-ion microscope study of the recovery 
behavior of Stage II in ion-irradiated platinum-0.10, 0.62 and 4.0 
at. percent gold alloys; (F) a new technique for focused-collision 
sequence range measurements; (G) atom-probe field-ion microsco- 
py (improvements, results on W alloys, Mo alloys [Mo, TZM, 
Mo—Til], low-swelling stainless steel alloy); (H) range of a focused 
collision replacement sequence in ordered alloys; and (I) interac- 
tion of self-interstitial atoms with impurity gas solute atoms in 
refractory metals. 11 fig, 5 tables, 37 references. (DLC) 


20022 (HEDL-SA—1024) Swelling variability of reference 
steels in HVEM studies. Garner, F.A.; Mastel, B. (Hanford En- 
gineering Development Lab., Richland, Wash. (USA)). Sep 1975. 
Contract E(45-1)-2170. lip. (CONF-751051—3). Dep. NTIS 


$3.50. 

From US-German info exchange meeting; Washington, Dis- 
trict of Columbia, USA (13 Oct 1975). 

A series of low-fluence electron irradiation experiments (0- 
15 dpa) were conducted on 316 stainless steels to explore the ef- 
fects of the following variables: heat variations, FTR duct vs tubes, 
fabrication, annealing, Si content. Conclusions: the swelling rate 
became constant (max 1.3 percent/dpa) in all irradiations after an 
incubation period, which is variable. There is no difference in the 
steady-state swelling rate between various FTR heats, for annealing 
temperature variations, or for variation of Si content from 0.4 to 2 
percent. (DLC) 
20023 (HEDL-SA— 1025) Evaluation of 20% cold-worked 316 


swelling correlation. Garner, F.A.; Guthrie, G.L. (Hanford En- 
gineering Development Lab., Richland, Wash. (USA)). Sep 1975. 


OCTOBER 1976 


ge E(45-1)-2170. 16p. (CONF-751051—2). Dep. NTIS 


From US-German info exchange meeting; Washington, Dis- 
trict of Columbia, USA (13 Oct 1975). 

The swelling parameters R(steady state swelling rate), 
tau(incubation fluence), and a(rate of transition to linear swelling) 
are tabulated for the temperature range 350 to 750°C. Additional 
swelling data for air-melted heats are anlyzed for consistency, with 
the current correlation. A modified tau equation was derived to 
improve the data fit. (DLC) 


20024 (HEDL-SA— 1030) Postirradiation tensile properties of 
reference 20 percent cold-worked type 316 stainless steel. Fish, R.L. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 1975. 23p. (CONF-7510107—2). Dep. NTIS $3.50. 

From US-German cladding information exchange; German- 
town, Maryland, United States of America *USA® (14 Oct 1975). 

Twenty percent cold-worked Type 316 stainless steel was ir- 
radiated in EBR-II from 700 to 1125°F to fluences of 3.6 x 
10#*n/cm? (E greater than 0.1 MeV). For specimens both ir- 
radiated and tested near the same temperature at the nominal 
strain rate of 1.82 x 10-%/min, strength decreased with increasing 
irradiation temperature. Annealing effects were observed at greater 
than or equal to 900°F; irradiation defect hardening was observed 
between 700 and 900°F. The 900°F irradiation hardening was not 
evident until fluence levels above 2 x 10*n/cm?, were attained. At 
fluences less than 107*n/cm?, ductility was increased at all tempera- 
tures; it subsequently decreased at the higher fluences, reaching 
values as low as 0.7 percent uniform and 1.4 percent total elonga- 
tion at 1100°F, (3.4 x 10%n/cm?). At test temperatures above ir- 
radiation temperature, the irradiation defect hardening was 
retained up to 1200°F. Both strength and ductility decreased with 
increasing test temperature at fluences beyond 10”n/cm?, reaching 
levels of less than 1 percent total elongation. The unirradiated 
total elongation of 5 percent at 450°F was retained or improved 
for all irradiation conditions investigated. The ‘‘critical strain rate’’ 
required to produce athermal, transgranular deformation and 
failure increased at 1000 and 1100°F after neutron irradiation to 
fluences greater than 10”? n/cm?. 9 figures, 3 tables. (DLC) 


20025 (HEDL-SA—1040) Materials data in support of 
LMFBR core design. Straalsund, J.L. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). [nd]. Contract E(45- 
1)-2170. 67p. Dep. NTIS $4.50. 

The properties of the most intense interest for LMFBR are 
irradiation-induced swelling and creep. The behavior of 20 percent 
cold-worked Type 316 stainless steel under irradiation is discussed. 
Knowledge of irradiation creep and research programs are 
reviewed in some depth. Programs for the development of im- 
proved materials for LMFBR duct and cladding applications are 
now underway. 50 fig. (DLC) 


20026 (HEDL-SA—1059) Effect of strain rate on the tensile 
properties of irradiated Inconel 718. Steichen, J.M.; Ward, A.L. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Jan 1976. Contract E(45-1)-2170. 36p. (CONF- 
760203—4). Dep. NTIS $4.00. 

From AIME annual meeting; Las Vegas, Nevada, United 
States of America *USA® (22 Feb 1976). 

Specimens were irradiated in EBR-II to total neutron 
fluences of 0.6 to 1.0 x 10”? n/cm? (at 400°C), 1.0 to 2.4 x 10” 
n/cm? (at 593°C) and 3.1 to 3.4 x 10” n/cm? (at 649°C). Test con- 
ditions included nominal strain rates from 3 x 10-5 to 1 s~' and 
temperatures from 232 to 649°C. For the temperature range of this 
study, the strength and ductility of unirradiated material were es- 
sentially insensitive to increasing strain rate. Neutron irradiation at 
a temperature of 400°C did not alter this behavior since both 
strength and ductility remained essentially unaffected by increasing 
strain rate. At the higher irradiation temperatures (593°C and 
above), strength properties were consistent with unirradiated 
behavior and pre- and postirradiation ductility values were essen- 
tially identical at the lower test temperatures (less than 550°C). At 
test temperatures above 550°C, all irradiated specimens exhibited 
very low ductility as a result of helium embrittlement. Increasing 
strain rate at these temperatures reduced the effect of this embrit- 
tlement and resulted in ductility values approaching those observed 
prior to irradiation. 18 figures, 4 tables. 


20027 (IAEA—176, pp 27-83) Irradiation embrittlement of 
A533 B pressure vessel steels (HSST Plate 03). Fujimura, T.; Oku, 
F. 8975. 

From Research co-ordination meeting on irradiation embrit- 
tlement of reactor pressure vessel steels; Vienna, Austria (23 Oct 
1974). 

In Co-ordinated research programme on irradiation embrit- 
tlement of pressure vessel steels. Report of a research co-ordina- 
tion meeting organized by the IAEA and held in Vienna, 23-25 
October 1974. 
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Irradiation embrittlement of pressure vessel steel, A533 B 
Cl.1 (HSST Plate 03), supplied by IAEA has been investigated 
under the research agreement No. 1056/CF. Charpy V-notch 
specimens, tensile specimens, and hardness specimens cut out from 
a quarter thickness of A533 B Plate 03 were irradiated at 277degC 
up to 1.6x10", 3.2x10", 8.9x10" and at 270degC up to 8.5x10"* 
n/cm? (>1 Mev) in JMTR, and up to 1.3x10"* n/cm? (>1 Mev) at 
50 and 280degC in JRR-2. In this report results on Charpy V- 
notch impact properties, tensile properties and Vickers hardness of 
unirradiated and irradiated material, and postirradiation annealing 
behavior of the above properties are presented. 


20028 (IAEA—176, pp 85-94) Research within the coor- 
dinated programme on irradiation embrittlement of pressure vessel 
steels. Hilgendorff, W.; Schmitt, F.J.; Spalthoff, W. 1975. 

From Research co-ordination meeting on irradiation embrit- 
tlement of reactor pressure vessel steels; Vienna, Austria (23 Oct 
1974). 

In Co-ordinated research programme on irradiation embrit- 
tlement of pressure vessel steels. Report of a research co-ordina- 
tion meeting organized by the IAEA and held in Vienna, 23-25 
October 1974. 

Samples of the pressure vessel steel ASTM A533 Grade B 
Class 1 will be irradiated and different materials tests are to be 
carried out. Charpy V-notch specimens, 48 tensile and 10 WOL- 
1X specimens will be neutron-irradiated in several capsules in the 
Material Test Reactor FRG-2 in Geesthacht. The irradiation tem- 
perature is 100degC and 290degC respectively. The neutron doses 
are 5x10", 2x10" and 1x10” n/cm? (Esub(n)>1 MeV). The 
fluence is measured with several neutron monitors (Co, Ag, In, Ni 
etc.). After the irradiation, the following tests will be done in the 
hot cell facilities: Impact test at the whole transition region and 
determination of the transition temperature, tensile test (tensile 
strength, yield strength, elongation, reduction of area), hardness 
test, Ksub(IC) test. 


20029 (LA—6294-MS) Calculation of radiation damage effects 
of 800-MeV protons in a ‘'thin’’ copper target. Coulter, C.A.; Par- 
kin, D.M.; Green, W.V. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Mar 1976. Contract W-7405-ENG-36. 24p. Dep. NTIS 
$3.50. 

Radiation damage effects of 800-MeV protons incident on a 
l-cm-thick copper target were calculated by using the nucleon- 
meson transport code to determine the nuclear reactions produced 
by the protons, and the theory of Lindhard et al. to evaluate the 
resultant damage energy deposited in the target. Damage effects 
were found to be uniform across the l-cm target thickness, and the 
results obtained can be expressed in cross-section form applicable 
to target thicknesses from about 0.01 cm to 2 cm. The calculation 
yielded a damage energy cross section (depending somewhat on 
beam and target geometry) of about 350 barn-keV and a nuclear 
transmutation cross section of 1.0 barn, and indicated copious 
proton, neutron, and helium production. Comparison of the cross 
sections obtained with those of several neutron spectra of reactor 
interest suggests that medium-energy proton bombardment may be 
a useful method for simulating neutron-induced radiation damage 
effects. 10 tables, 9 fig. 


20030 (UCID—17077) LPTR irradiation of University of 
Pennsylvania MetGlas samples. MacLean, S.C.; Rowe, C.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
15 Jan 1976. Contract W-7405-Eng-48. 1 1p. Dep. NTIS $3.50. 

An account is given of irradiation procedures and radiation 
dosage estimation for Metglas wires irradiated in LPTR reactor. 
Radiation exposure times and neutron fluences are tabulated. 
(JRD) 


20031 (BNWL-tr—170) Possible mechanism for formation of a 
ferromagnetic phase in stainless steel Fe/Cr/Ni/Mo, 17/11/8/2 (Type 
316L) irradiated in reactor. Baron, J.L.; Cadalbert, R.; Delaplace, 
J. Translated by R. Bush from J. Nucl. Mater.; 51: 266-268(1974). 
4p. Dep. NTIS $3.50. 

Results of experiments are summarized indicating that the 
occurrence of ferromagnetism in 316L steels is at least in part ex- 
plained by the conversion of austenite to ferrite, induced by 
hydrogen resulting from nuclear reactions in the Rapsodie reactor. 


20032 (BNWL-tr—135) Simulation of the evolution of defects 
in a lattice by Monte-Carlo method. Lanore, J.M. Translated from 
Radiat. Eff.; 22: 153-162(1974). 23p. Dep. NTIS $4.25. 


20033 profiles and annealing of Si(B) implants. Grob, 
J.J. (Centre de Recherches Nucleaires, Strasbourg); Siffert, P.; 
Prisslinger, R.; Kalbitzer, S. pp 24-30 of In Applications of ion 
beams to materials, 1975. Carter, G. (ed.). London; Inst. of 
Physics (1976). 


From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

The defect distributions resulting from room-temperature 
bombardment of silicon single crystals with low-energy boron ions 
(7—60 keV) have been measured using backscattering and chan- 
nelling techniques. The damage-range parameters are found to be 
close to or slightly larger than LSS values for boron ions. The an- 
nealing behavior of the damage profiles has been studied in the 
temperature range between 400 and 1000°C; a reverse annealing 
stage was observed. (auth) 


20034 Effect of ion-implanted impurities on the oxidation of 
chromium. Muhl, S. (Univ. of Lancaster, Eng.); Collins, R.A.; 
Dearnaley, G. pp 147-153 of In Applications of ion beams to 
materials, 1975. Carter, G. (ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

While it is well known that the oxidation rate of many 
technologically important metals may be enhanced or inhibited by 
the presence of impurities the exact role of these impurities and 
the mechanisms whereby the oxidation processes are affected are 
not clearly established. A systematic study is presented of the ef- 
fects of impurities on the oxidation of chromium in dry oxygen at 
750°C. Impurities were introduced by ion implantation to depths of 
up to 400 A prior to thermal oxidation. A variety of impurity spe- 
cies were selected (F, Ne, Mg, S, Ca, Cr, Mn, Fe, Y, Cd, Xe, Cs, 
and Bi) with regard to the physical and chemical properties con- 
sidered to be relevant; in particular, valency, electronegativity and 
ionic size. The effects of particular ion species on oxygen uptake 
were determined as a function of impurity concentration by 
nuclear reaction techniques. The effects of radiation damage and 
annealing were studied. The electrical properties of the oxide films 
are briefly considered. 


20035 Influence of ion implantation on the oxidation of nickel. 
Goode, P.D. (Atomic Energy Research Establishment, Harwell, 
Eng.). pp 154-159 of In Applications of ion beams to materials, 
1975. Carter, G. (ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

The effects of ion implantation on the oxidation of 
polycrystalline nickel have been studied for a range of implanted 
species, namely He, Li, Ne, Ca, Ti, Ni, Co, Xe, Ce, and Bi. The 
oxides were grown in dry oxygen at 630°C and the '*O(d,p)'7O 
nuclear reaction technique used to determine the amount of ox- 
ygen taken up. The influence of atomic and ionic size, valency, 
and electronegativity of the implanted impurities were studied as 
also were the effects of ion-bombardment damage and the in- 
fluence of sputtering during implantation. Atomic size and the an- 
nealing of disorder were found to have a marked influence on 
oxide growth rate. The dependence of oxidation on annealing was 
further studied by implanting polycrystalline specimens with self- 
ions and observing the oxide growth rate as a function of annealing 
temperature. A peak in the curve was found at 400°C and a similar 
peak observed at a somewhat higher temperature for oxidized sin- 
gle crystals. It is concluded that the oxidation rate is influenced by 
those factors which alter the epitaxial relationship between metal 
and growing oxide. Such factors include atomic size of the im- 
planted species, surface strain induced by implantation, and 
changes in surface topography as a result of sputtering. In addition 
a model based on vacancy-assisted cation migration is proposed to 
explain enhanced oxidation observed over a limited temperature 
range. 


20036 Enhancement of the superconducting transition tempera- 
ture by ion implantation in molybdenum thin films. Meyer, O. 
(Institut fuer Angewandte Kernphysik, Karlsruhe, Ger.). pp 168- 
175 of In Applications of ion beams to materials, 1975. Carter, G. 
(ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

For Mo layers with an oxygen content above | percent an 
increase of the superconducting transition temperature T/sub c/ 
has been observed after irradiation with Ne and Xe ions at liquid- 
helium temperature. The increase of T/sub c/ is found to depend 
on the damage rate and is connected with an increase in resistivity. 
Saturation values for T/sub c/ depend on the oxygen content. 
Heavy-ion radiation damage in pure Mo layers however did not af- 
fect T/sub c/. In pure Mo layers T/sub c/ increases up to 9.2K with 
increasing B, C, N, P, As and S concentration after implantation at 
liquid-helium temperature. Channelling measurements on Ne- and 
N-implanted Mo single crystals revealed a large increase in the 
dechannelling yield for the N implants only. It is concluded that 
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solute—defect complexes are formed. These complexes strongly 
distort the host lattice and are thought to be responsible for the 
enhanced superconductivity. (auth) 


20037 Tribological effects in ion-implanted metals. Hartley, 
N.E.W. (Atomic Energy Research Establishment, Harwell, Eng.). 
pp 210-223 of In Applications of ion beams to materials, 1975. 
Carter, G. (ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

In tribology it is the interactive behavior of asperities which 
determines the response of a system to sliding forces. lon implanta- 
tion introduces selected species which may greatly influence the 
friction and wear properties of metal surfaces. Under dry sliding 
conditions or in a chemical environment (tribocorrosion) the 
chemical properties of a surface can become altered. An example 
of this is the case of 175 kV Pb* ions implanted into steel to a 
dose of 6.3 x 10'* cm~? causing a 60 percent increase in friction 
coefficient due to preferential oxide formation in air. A review is 
given of the current state of understanding of such effects as wear 
reduction and friction coefficient changes due to ion implantation. 
In the work to be discussed, improvements in wear are only weakly 
dependent on the type of ions introduced (B*,N*,Ar*,Mo*) 
whereas frictional changes (both positive and negative) depend 
strongly on ion species. A phenomenological model is described in 
which the effects of ion size and solubility are considered to be the 
dominant factors influencing the plasticity or hardness of surface 
asperities, affecting the efficiency of lubrication of a liquid lubri- 
cant film during wear. In the real situation the effectiveness of im- 
planted ions is due to the complex interaction of a bombardment- 
induced surface stress on asperity contact and surface chemistry 
modifications. 


20038 Ion beams in the study of void formation. Johnston, 
W.G.; Rosolowski, J.H. (General Electric Co., Schenectady, NY). 
pp 228-239 of In Applications of ion beams to materials, 1975. 
Carter, G. (ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

The phenomenon of swelling of stainless steels, as well as 
other alloys and pure metals, when exposed to high-energy neutron 
bombardment is described and its practical consequences to fast 
breeder reactor core performance discussed. The various methods 
used to generate such swelling rapidly by high-energy ion or elec- 
tron bombardment, thereby simulating long-time in-reactor 
behavior in a short-time experiment, are briefly reviewed. 


20039 Void-swelling properties of a stainless steel exposed to 
different thermomechanical treatments. Engman, U. (Neutron 
Physics Lab., Nykoping, Sweden); Holmqvist, B.; Bergenlid, U.; 
Westin, R. pp 240-244 of In Applications of ion beams to materi- 
als, 1975. Carter, G. (ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

Void swelling of stainless steel induced by large neutron 
doses can be significantly influenced by cold work and thermal 
treatment prior to irradiation. The aim of the present work has 
been to study such effects upon irradiation-induced void swelling 
of a 15 percent Cr, 15 percent Ni, Mo, Ti, B-alloyed steel 
(12R72HV, Sandvik AB, Sweden). Samples of the steel were sup- 
plied in the following three conditions: (a) solution treatment at 
1100°C/H,O + 20 percent cold work; (b) treatment (a) + recovery 
anneal at 800°C 2h/H,O; and (c) treatment (b) + 10 percent cold 
work. High neutron doses have been simulated by proton irradia- 
tion. Prior to proton irradiation helium was implanted in the 
specimens to an atomic concentration of 17 ppM to simulate heli- 
um production by neutron-induced transmutation reactions. Each 
specimen was irradiated to a dose of 2.5 x 10" protons/cm®*. Ir- 
radiation temperatures were chosen in the interval 470 to 620°C. 
Homogeneous displacement damage was accomplished by means 
of a rocking target arrangement. The swelling was investigated by 
electron microscopy. Results of proton-irradiated 12R72HV at 
520°C show a void density of the order of 10'S cm~*. The material 
in condition (a) has larger swelling (1.3 percent) than (b) (0.5 
percent) or (c) (0.4 percent) mainly due to the larger mean void 
size in (a). To explain this effect it is necessary to consider the 
particular structural features of the steel. 


20040 TEM observations of damage structure in Al and 
Al—Mg (N4) alloy after irradiation with 100 and 400 keV Al ions. 
Mazey, D.J.; Francis, S.; Kennedy, W.A. (Atomic Energy Research 
Establishment, Harwell, Eng.). pp 245-250 of In Applications of 
ion beams to materials, 1975. Carter, G. (ed.). London; Inst. of 
Physics (1976). 
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From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

A comparative TEM study has been made of ion irradiation 
damage structure in aluminum and in a modified N4 (Al—2.95 
ee Mg) alloy of the type used in the construction of the ca- 
andria of the Winfrith SGHWR. Atom displacements equivalent to 
many years neutron irradiation were simulated by bombardment 
with 100 and 400 keV Al* ions to doses of up to 200 dpa at tem- 
peratures between 30 and 250°C. Dynamic observations of damage 
formation were made during irradiation with 100 keV ions in a 
linked heavy-ion accelerator/200 keV electron microscope, and 
further results were obtained by 400 keV Al* ion bombardment in 
a Cockcroft—Walton accelerator. Dislocation structure and voids 
were seen in aluminum irradiated with 100 and 400 keV Al* at 
temperatures between 30 and 250°C. Void swelling of 8.7 percent 
at 104 dpa was a maximum at approximately 150°C in type 1100 
aluminum. No voids were found at temperatures greater than 
250°C. No voids were seen in the Al—2.95 percent Mg alloy after 
bombardments up to 200 dpa with 100 keV Al*, and 150 dpa with 
400 keV Al* at temperatures between 50 and 170°C. The void-re- 
sistant property is consistent with observations in the USA of 
neutron-irradiated 5052 Al alloy which has a similar Mg content to 
the modified N4 alloy. The absence of voids indicates an effective 
vacancy annihilation mechanism, which in the N4 alloy possibly 
occurs at small Mg,Si precipitates which form during irradiation. 


20041 Irradiation creep under proton bombardment. Hudson, 
J.A. (Atomic Energy Research Establishment, Harwell, Eng.); 
McElroy, R.J.; Nelson, R.S. pp 251-256 of In Applications of ion 
beams to materials, 1975. Carter, G. (ed.). London; Inst. of 
Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

An apparatus has been developed to study the creep of thin 
metal specimens under tensile stress during bombardment by 4 
MeV protons from the Harwell Van de Graaff accelerator. The 
specimen is held in a helium atmosphere and the proton beam 
reaches it through a thin metal window at the end of the accelera- 
tor beam line. The proton beam passes through the thin (25 um) 
specimen, losing approximately 1.5 MeV in the process (most of 
which contributes to heating the specimen) and creating almost 
uniform radiation damage at the rate of 1 to 10 x 10-7 displace- 
ments per atom per second (dpa s~'). The specimen temperature is 
monitored by infrared pyrometry and controlled to +-0.2°C by ad- 
ditional dc heating via the infrared pyrometer output to compen- 
sate for ion-beam fluctuations. The irradiation creep strain of the 
specimen is continuously measured with a sensitivity of 5 x 10~* by 
a linear variable differential transformer. Irradiation times up to 
about 100 h with reasonable beam stability are possible. !n prelimi- 
nary experiments the irradiation creep behavior of annealed nickel 
in the temperature range 400 to 600°C under tensile stresses in the 
range 20 to 100 MPa has been investigated. The creep exhibits a 
logarithmic dose dependence and the creep rate has been found to 
consist of two components, irradiation-enhanced creep and irradia- 
tion hardening, both of which are a function of dose, dose rate and 
temperature. Electron microscopy of specimens irradiated at 450 
to 500°C has revealed a | to 5 x 10'* cm~* concentration of small 
dislocation loops with long bowed dislocations between them. In 
specimens bombarded at 100 MPa and 550°C a linear dependence 
of creep rate on damage rate in the range 2 to 10 x 10-7 dpa s“' 
was detected. 


20042 Blistering and bubble formation. Roth, J. (Max-Planck- 
Institut fuer Plasmaphysik, Munich). pp 280-292 of In Applications 
of ion beams to materials, 1975. Carter, G. (ed.). London; Inst. of 
Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

Blister formation in metals has been observed during bom- 
bardment with inert-gas ions in the energy range between | and 
2000 keV at doses of about 10'7 to 10'® cm~*. The changes in sur- 
face topography and the erosion yields were mainly studied in the 
scanning electron microscope (SEM). Additionally the release of 
the implanted gas during blister formation was observed. Recently 
measurements on single crystals were performed determining 
simultaneously the implantation profile, the total amount of 
trapped ions, the depth distribution of the induced lattice damage, 
and the thickness of the covers of the blisters. In several stages of 
the formation process of blisters the implanted layer was observed 
in the transmission electron microscope (TEM) showing the for- 
mation of gas bubbles. Using the results of all these measurements 
an attempt is made to develop a model of blister formation com- 
bining the effects of hydrostatic pressure in the gas bubbles and 
lateral stress due to volume swelling. 
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20043 Correlation between blister skin thickness, the maximum 
in the damage—energy distribution, and the projected ranges of 
He* ions in metals: a comparison for Al, V, and Nb. Das, S.K.; 
Kaminsky, M.; Fenske, G. (Argonne National Lab., IL). pp 293- 
298 of In Applications of ion beams to materials, 1975. Carter, G. 
(ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

The skin thicknesses of blisters formed on aluminum by 
helium-ion irradiation at room temperature for energies from 100 
to 1000 keV have been measured. The projected ranges of helium 
ions in Al for this energy range were calculated using either 
Brice’s formalism or the one given by Schiott. For the 
damage—energy distribution Brice’s formalism was used. The mea- 
sured skin thickness values are smaller than the calculated values 
of the maxima in the projected range distributions over the entire 
energy range studied. These results on the ductile metal aluminum 
are contrasted with the results on relatively brittle refractory 
metals V and Nb where the measured skin thickness values corre- 
late more closely with the maxima in the projected range proba- 
bility distributions than with the maxima in the damage—energy 
distributions. Processes affecting the blister skin fracture and the 
skin thickness are discussed. 


20044 TEM study of gas bubbles and surface blisters in molyb- 
denum bombarded with helium ions. Evans, J.H. (Atomic Energy 
Research Establishment, Harwell, Eng.); Mazey, D.J.; Eyre, B.L.; 
Erents, S.K.; McCracken, G.M. pp 299-305 of In Applications of 
ion beams to materials, 1975. Carter, G. (ed.). London; Inst. of 
Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

Results are presented of work using transmission electron 
microscopy to examine the surface layer of molybdenum samples 
containing high levels of injected helium. At ion doses below the 
critical level for surface blister formation, a very high density of 
small helium bubbles was observed over a wide temperature range. 
Of interest was the fact that these bubbles tended to align on a 
body-centered-cubic lattice thus enabling the use of electron dif- 
fraction to estimate the lattice parameter of the array and hence 
give bubble densities. At higher ion doses blisters were easily seen, 
though they were not found at irradiation temperatures above 
1100°K. These aspects are discussed within a framework of a 
mechanism for blister formation involving the breakaway 
coalescence of the high density of small bubbles at a critical 
volume swelling in the helium peak. In turn, this bubble 
coalescence leads to a rapid build-up of excess gas pressure thus 
creating the blisters. Theoretical values of critical helium doses 
based on this model appear to agree reasonably well with experi- 
mental values. 


20045 Temperature dependence of blistering cut-off in niobium 
bombarded by low-energy helium. St-Jacques, R.G.; Veilleux, G.; 
Terreault, B.; Martel, J.G. (Univ. of Quebec). pp 313-317 of In 
Applications of ion beams to materials, 1975. Carter, G. (ed.). 
London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

Radiation blistering of polycrystalline Nb by | to 15 keV He 
ions has been investigated. As the dose is increased, the blisters 
have been found to be eroded, presumably by sputtering, and to 
give way to an important micro-relief. The blistering cut-off dose 
(the dose at which the surface relief is much more important than 
the blisters) has been studied at room temperature and at tempera- 
tures between 500 and 700°C. At room temperature the cut-off 
dose is found to vary between | and 3 C cm~™ depending on the 
energy. For 10 keV ions this dose decreases to 0.2 C cm™ at 
700°C. The maximum mean diameter and the blister density are 
also found to decrease from 500 to 700°C. 


20046 Blistering and bubble-formation processes observed in a- 
U thin films. Vasiliu, F.; Teodorescu, 1.A. (Inst. of Atomic Physics, 
Bucharest). pp 323-328 of In Applications of ion beams to materi- 
als, 1975. Carter, G. (ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

Polycrystalline a-U thin films have been bombarded with 
energetic Ar* ions (E = 15 and 25 keV). Although the blistering 
phenomenon has been reported especially for light ions, in this 
work blisters have also been observed in a-U thin films following 
Ar*-ion irradiation. A small sputtering coefficient and a very low 
solubility of implanted gas does not allow extensive gas release and 
permeation and consequently sufficiently large gas concentrations 
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are built up to produce blistering. Blister formation in a-U films is 
examined, both at temperatures near ambient (approximately 
20°C) and at elevated temperatures (up to 400°C) during ion bom- 
bardment. The blisters are formed after a well defined critical dose 
of ions (approximately 10'? ions/cm?) and the blister size increases 
with ion energy due to the increasing depth of implantation. An 
important role in the change of blister size distribution is played by 
target temperature and bombardment dose. 


20047 Defect clusters in neutron-irradiated vanadium contain- 
ing oxygen. Bajaj, R. (Westinghouse Electric Corp., Madison, PA); 
Wechsler, M.S. Metall. Trans., A; 7: No. 3, 351-358(Mar 1976). 

Single crystal samples of high-purity vanadium containing 
95, 300, and 500 wt ppM oxygen were irradiated at 95°C in the 
Ames Laboratory Research Reactor to a dose of 1.4 x 10" 
neutrons/cm? (E greater than MeV). The density and size distribu- 
tion of radiation-produced defect clusters were analyzed by trans- 
mission electron microscopy in as-irradiated and post-irradiation- 
annealed material. The defect cluster density was observed to in- 

with inc ing oxygen concentration and the average de- 
fect cluster size to decrease. Upon post-irradiation annealing the 
density decreased and the average size increased, but higher an- 
nealing temperatures were required for higher oxygen material. 
The results are discussed in terms of the nucleation of defect 
clusters at oxygen atoms and small oxygen-atom aggregates. The 
increased stability against annealing of higher oxygen vanadium is 
believed to be due to the greater segregation of oxygen at the de- 
fect clusters. 


20048 Helium blistering of ceramic coatings on Hastelloy X and 
Nb—1% Zr. Kaminsky, M.; Das, S.K.; Ekern, R. (Argonne Na- 
tional Lab., IL). Nucl. Technol.; 29: No. 3, 303-308(Jun 1976). 

The surface damage of insulating ceramic coatings on 
Hastelloy X and Nb—1 percent Zr held at room temperature and 
at 300°C has been studied for both 100- and 250-keV helium ion 
irradiation for a dose range from 3.7 x 10'* to | x 10'® ions cm™. 
Blisters were observed after room temperature irradiation with 
both 100- and 250-keV helium ions. However, for irradiation at 
300°C no blisters could be observed. The sharp rise in the helium 
permeation with temperature, observed by others for some glasses 
and ceramics, is thought to be responsible for this behavior. These 
results suggest that for the energy range studied, helium blistering 
has a negligible surface erosion effect on such coatings if they are 
operated at temperatures above 300°C. 


20049 Effects of helium on void swelling in vanadium. Brim- 
hall, J.L.; Simonen, E.P. (Pacific Northwest Lab., Richland, WA). 
Nucl. Technol.; 29: No. 3, 378-383(Jun 1976). 

Void formation and swelling were studied in nickel-ion- 
bombarded vanadium, both with and without the presence of heli- 
um. Helium has a significant effect on void nucleation when the 
defect generation rate is low. At high defect generation rates, heli- 
um has little effect on void nucleation and the resultant swelling. 
The data are in reasonably good agreement with the nucleation 
theory of Wiedersich and Katz based on void nucleation on single 
gas atoms. The results demonstrate the importance of helium and 
defect generation rate in ion simulation experiments. 


CERAMICS, CERMETS, AND REFRACTORIES 
REFER ALSO TO CITATION(S) 18740, 19887 


20050 Quantitative detection of oxygen in silicon nitride on sil- 
icon. Holloway, P.H.; Stein, H.J. (Sandia Labs., Albuquerque, 
NM). J. Electrochem. Soc.; 123: No. 5, 723-728(May 1976). 
Carbon, oxygen, and nitrogen levels in 500 to 2000 A films 
of CVD silicon nitride (Si;N,) films were measured using Auger 
electron spectroscopy in conjunction with inert gas ion sputtering. 
The quantitative depth distribution of oxygen throughout the film 
was determined and interfacial oxides 10 A thick were clearly 
resolved. Oxygen concentrations in various nitride films were ob- 
served to range from 0.4 to 7 at. percent, whereas carbon was 
below the detected limits. It was shown that bulk oxygen and car- 
bon levels down to 0.05 and 0.2 percent, respectively, are detecta- 
ble. The influence of oxygen on the silicon/nitrogen Auger peak 
height ratio was demonstrated and the presence of oxygen was cor- 
related with changes in the optical index of refraction. (auth) 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 18698, 18699, 18702, 19120, 
19353, 19891, 19902 


ERDA ENERGY RESEARCH ABSTRACTS 


ERA VOL. 1, NO. 10 


20051 (AD/A—005270) Production engineering measures to 
manufacture super fine finish beryllia. Quarterly progress report 
No. 2, 1 Oct-31 Dec 1974. Rees, G.H. (Brush Wellman, Inc., El- 
more, Ohio (USA)). 29 Jan 1975. Contract DAABO7-74-C-0606. 
26p. (BW-TR—S557). NTIS $3.75. 

See also AD/A—001815. 

Surface finishes of four microinches and smoother have 
been attained by polishing standard Thermalox 995 for substrates 
using three micron diamond paste. A range of polishing pressures 
and times have been found acceptable. The input beryllia ceramic 
surfaces may be previously polished or as fired. (GRA) 


20052 (CEA-CONF—3159) Preparation of niobium nitride 
and niobium carbonitride thin films by reactive sputtering. Spitz, J.; 
Aubert, A. (CEA Centre d’Etudes Nucleaires de Grenoble, 38 
(France). Dept. de Metallurgie). 28 Apr 1975. 12p. INIS. 

From 5. International conference on chemical vapour 
deposition (CVD-5); Stoke Poges, UK (22 Sep 1975). 


20053 (LBL—3978) Spinel powder: preparation by use of 
freeze drying, characterization and correlation with microstructure. 
Tao, C.S. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Apr 1976. Contract W-7405-eng-48. 15I1p. Dep. NTIS 
$6.75. 

Thesis. 

Reactive MgAl,O, powders were prepared by calcining 
freeze dried aqueous solutions of MgSO, and Al,(SO,); hydrates. 
The freeze dried powders were characterized in terms of structure, 
dehydration kinetics, thermal reactions, particle size distribution, 
and particle aggregation. After narrowing down the freeze dried 
particle size distribution, homogeneous ultrafine spinel powders 
were obtained after calcination. The calcined powders were 
characterized in terms of their crystalline phases, residue sulfate 
content, crystallite growth during calcination, and spectragraphic 
analysis. Spinel powders of nearly single crystalline phase and the 
finest crystallite size have the fastest sintering rate. Increase of the 
packing homogeneity also increases the sintering rate of powders 
that have the same crystallite size. The improvement of the freeze 
drying process effectively eliminated this microstructural in- 
homogeneity. Powder packing homogeneity increases with increas- 
ing green body density for powders with the same characteristics. 
Excess residue sulfate results in a grain boundary second phase for 
short time sinterings. This second phase was removed by annealing 
in air at 1500°C , leaving pores along grain boundaries. Small 
amounts of residue sulfate form entrapped pores inside the grains 
during grain growth. It was found that long time vacuum calcina- 
tion of the powder and secondary calcination in hydrogen remove 
the residue sulfate and thus reduce the entrapped pores. Different 
crystallite sizes generally affect the sintering kinetics. Dry ball 
milling for a short period of time further reduces the aggregate size 
and increases the packing uniformity of the freeze dried powders 
in a desiccated condition. 45 references, 62 figures. (auth) 


20054 (SAND—75-6105) Titanium carbonitrides by chemical 
vapor deposition. Pierson, H.O. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1976. I5p. (CONF-760415—2). Dep. NTIS 
$3.50. 


From International conference on metallurgical coatings; 
San Francisco, California, United States of America *USA® (5 Apr 
1976). 

A study was conducted on hard, abrasion-resistant coatings 
obtained by the chemical vapor deposition of titanium car- 
bonitrides. By using amines as a source of carbon and nitrogen, 
uniform and adherent coatings were obtained at a deposition tem- 
perature of 550 to 650°C, provided the steel substrate was elec- 
troplated with nickel or cobalt to prevent the formation of interfa- 
cial iron chlorides. X-ray diffraction showed that the lattice 
parameter of the coatings increased with higher deposition tem- 
peratures with a corresponding increase in the carbide mole per- 
cent, which rose from 24 percent at 550°C to 70 percent at 650°C. 
The lattice parameter and the carbide mole percent were also 
higher with trimethylamine than with dimethylamine (53 percent 
and 30 percent, respectively, at 600°C). Variations in the color of 
the coating were noted and related to the carbide mole percent. 


20055 (M—7233a) Method for producing a metallic coating on 
a ceramic object. Nolte, H.J. 27 Mar 1952. Translation of German 
Patent 838,167. 9p. Dep. NTIS $3.50. 

This method for producing metallized surfaces is valuable 
for producing tight joints between ceramic parts, or between 
ceramic objects and metals, for electron tube envelopes. The metal 
coating is a thin coating of a metal having a higher mp than Mn 
(preferably Mo, W, Fe, or Ni), this coating being internally 
bonded with the ceramic by means of Mn. (DLC) 

20056 (M—7233b) Method for coating non-metallic materials. 


Kelley, F.C.; Bondley, R.J. 8 May 1952. Translation of German 
Patent 842,469. 8p. Dep. NTIS $3.50. 
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Vacuum-tight ceramic-metal bonds can be made which are 
particularly suitable for electron tubes. The method is based on the 
discovery that Ti obtained by thermal decomposition of Ti hydride, 
adheres extremely well to nonmetallic materials. The Ti must be 
formed in a vacuum or a reducing atmosphere. Metals can be sol- 
dered to Ti-coated nonmetallic parts. (DLC) 


20057 (M—7233c) Method for coating non-metallic materials. 
Bondley, R.J. 11 Jun 1952. Translation of German Patent 846,526. 
5p. Dep. NTIS $3.50. 

This method is useful for making vacuum-tight joints 
between ceramic parts or between ceramic and metal parts, such 
as for electron tube envelopes. In this method, ZrH, is thermally 
decomposed in an inert atmosphere, leaving a Zr coating which 
moistens and adheres well to nonmetallic and metallic parts. (This 
patent is similar to West German Patent No. 842,469, which uses 
titanium hydride.) (DLC) 


20058 (UCRL-Trans— 10787) Results of testing with an iso- 
static compaction facility for pressures up to 15,000 atmospheres on 
metallic and nonmetallic powders. Bumm, H.; Liepelt, H. Trans- 
lated from Z. Werkstofftech.; 3: No. 7, 364-368(1972). 13p. Dep. 
NTIS $3.50. 

A new type of isostatic cold-compaction installation for 
pressures up to 15,000 atmospheres and above is described. The 
results of isostatic compaction tests conducted with different 
metal, oxide, carbide, boride, and nitride powders under pressures 
up to 15,000 atm are presented and discussed. The processes 
which take place during compaction are qualitatively described 
taking into consideration the previously investigated particle pul- 
verization processes. 


20059 Sample preparation and analysis of large **PuO, and 
ThO, spheres. Wise, R.L.; Selle, J.E. (Monsanto Research Corp., 
Miamisburg, OH). pp 861-868 of In Microstructural science. Vol. 
3, Part B. French, P.M. (ed.). New York; American Elsevier 
Publishing Co., Inc. (1975). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-740812—P2. 

A program was initiated to determine the density gradient 
across a large spherical ***PuO, sample produced by vacuum hot 
pressing. Due to the high thermal output of the ceramic a thin sec- 
tion was necessary to prevent overheating of the plastic mount. 
Techniques were developed for cross sectioning, mounting, grind- 
ing, and polishing of the sample. The polished samples were then 
analyzed on a quantitative image analyzer to determine the density 
as a function of location across the sphere. The techniques for in- 
dexing, analyzing, and reducing the data are described. Typical 
results obtained on a ThO, simulant sphere are given. (auth) 


20060 (UCRL-Trans— 11029) Kinetic analysis of the sintering 
of boron carbide. Borchert, W.; Kerler, A.R. Translated from 
Metall; 29: No. 10, 993-1002(Oct 1975). 41p. Dep. NTIS $4.00. 
The kinetics of the sintering of boron carbide were in- 
vestigated by shrinkage measurements using a high temperature 
dilatometer under argon atmosphere, as a function of temperature, 
grain size and pressure. The activation energies and the reaction 
mechanisms of the different stages of sintering were determined. 


20061 Method of forming an abrasive compact of cubic boron 
nitride. Bell, F.R. US Patent 3,944,398. 16 Mar 1976. Filed date 
13 Aug 1974. 4p. 

This patent concerns an abrasive compact comprising 
diamond or cubic boron nitride or mixtures thereof held in a 
matrix of a refractory substance and a substance which dissolves 
the abrasive particle to at least a limited extent. The compact may 
be made by subjecting a powdered mixture of the ingredients to 
conditions of temperature and pressure at which the abrasive parti- 
cle is crystallographically stable and the solvent substance acts to 
dissolve the abrasive particle. The refractory substance and solvent 
substance are preferably so chosen that during compact manufac- 
ture there is interaction resulting in the formation of a hard 
material. (Official Gazette) 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 19759, 19910, 19978, 20288 


20062 (COO— 1109-84) Solid state chemistry of rare earth ox- 
ides. Technical progress report, 1974—1975. Eyring, L.; Summer- 
ville, E.; Skarnulis, A.J. (Arizona State Univ., Tempe (USA). 
Dept. of Chemistry). 1975. Contract E(11-1)-1109. 12Ip. Dep. 
NTIS $5.50. 

Electron microscope images obtained at about 3A resolu- 
tion for Pr,O,, (and isomorphous Zr;Sc,O,,) are in excellent agree- 
ment with calculated images based upon the structure determined 


separately by total profile neutron powder diffraction analysis. The 
image calculation programs establish the efficacy of lattice image 
interpretation in structural terms for these types of related phases 
whose structures are as yet beyond conventional means to deter- 
mine. Such images for several other intermediate phases are in- 
terpreted and structures proposed. Finally, images of crystals 
which can be made to undergo reaction within the microscope are 
interpreted according to the structures involved. These studies 
reveal the role of intergrowth and topotaxy in these systems. 
(auth) 


20063 (COO— 1109-86) Solid state chemistry of rare earth ox- 
ides. Technical progress report, 1975—1976. Eyring, L.; Skarnulis, 
A.J.; Tuenge, R.T.; Von Dreele, R.B. (Arizona State Univ., Tempe 
(USA). Dept. of Chemistry). 15 Apr 1976. Contract E(11-1)- 
1109. 111lp. Dep. NTIS $5.50. 

It has been demonstrated that electron microscope images 
obtained at about 3A resolution for Pr;,O,, are in agreement with 
calculated images based upon known structures. This establishes 
the efficacy of crystal structure image interpretation in structural 
terms, including the defect structure and mechanism of phase reac- 
tions, for these types of related phases whose structures are as yet 
beyond conventional means to determine. Further work on the ep- 
silon (PrO,,) phase is reported both utilizing electron optical 
methods and single crystal X-ray techniques. The ternary ceramic 
system HfO,.xEr,O, is being examined using electron optical 
techniques and ordering not hitherto reported is being observed. 
An interactive crystal structure image calculation system is being 
developed which will permit the immediate comparison of 
enhanced images synthesized from trial structures (including de- 
fects) and displayed in juxtaposition on a graphics unit. 22 fig. 
(auth) 


20064 (RCN—234, pp 192-208) Neutron diffraction measure- 
ments on powder samples using the ZING-P pulsed neutron source 
at Argonne. Carpenter, J.M.; Mueller, M.H.; Beyerlein, R.A. 
(Argonne National Lab., IL). Oct 1975. 

From Conference of the neutron diffraction; Petten-NH, 
Netherlands (5 Aug 1975). 

In New methods and techniques in neutron diffraction. 

A neutron Time-of-Flight powder diffractometer has been 
set up at the ZING P pulsed neutron source. Fast neutrons are 
produced through the spallation reaction by 200 MeV protons in a 
Pb target. The proton beam is produced by the ‘Booster I’’ proton 
synchrotron at the ZGS, which delivers about 2.5 x 10" 
protons/pulse at 10hz in 100 nanosecond pulses. The sources of 
slow neutrons are two Be-reflected 10 cm x 10 cm x 5 cm thick 
(CH,)/sub n/ slabs, which are decoupled from the Be reflector. In 
the diffractometer, initial and final flight paths were L, = 4.34 
meter and L, = 0.46 meter. A time-focused array of eleven 1.59 
cm dia. He* detectors was placed at a scattering angle of 
2theta/sub B/ = 150°. Time focusing principles were employed in 
order to maintain high resolution for a configuration, which in- 
cluded the large source, sample, and detector areas necessary for a 
high-data collection rate. From an Fe powder diffraction pattern, a 
resolution (FWHM) Ad/d approximately 0.01 (roughly constant 
for all d's) was realized over a range of d spacings 0.5A to 2.0A 
corresponding to a range of incident neutron wavelengths 0.97A to 
3.86A. High order reflections up to the h* + k? + I? = 98 were ob- 
served. Measurements on CoO and NaCl provided additional 
demonstrations of instrument capability. The low temperature (T = 
145K) diffraction pattern of CoO revealed peak splitting extending 
to the high order reflections due to a cubic to tetragonal distortion 
with (1 - c/a) approximately 0.01. Good values for Debye— Waller 
factors were obtained from a profile refinement of the NaCl data. 
Data on glassy carbon and amorphous arsenic demonstrate the 
capability for measuring S(Q) out to high momentum transfers. 
Measurements on the superconductor Th,D,,;, which has a bcc cell 
with a = 9.11A, confirm the structure suggested by Zachariasen. 
Diffraction patterns of Pr;O,, and vitreous silica were also col- 
lected. 


20065 Techniques for scanning electron microscopy in the ad- 
vanced characterization of nuclear materials. Mayhan, S.J. 
(Hanford Engineering Development Lab., Richland, WA). pp 869- 
883 of In Microstructural science. Vol. 3, Part B. French, P.M. 
(ed.). New York; American Elsevier Publishing Co., Inc. (1975). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-740812—P2. 

The value of scanning electron microscopy in materials 
characterization has been well established. However, application to 
the advanced characterization of nuclear fuels requires specialized 
preparation and handling techniques. Described are a specimen 
transfer cell and methods developed for its use in the examination 
of FFTF fuel specimens including sintered pellets, starting powders 
of uranium and plutonium oxides, fabrication specimens, and an ir- 
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radiated pellet. These techniques are also utilized in examining 
materials ex to flowing liquid sodium. Typical examples are 
shown. 8 fig. (auth) 


20066 Phase diagrams for ceramists, 1975 supplement. Levin, 
E.M.; McMurdie, H.F. Columbus, OH; American Ceramic Society, 
Inc. (1975). 515p. $35.00. 

This volume supplements the 1964 edition and the 1969 
supplement. It contains 850 new diagrams, mainly from literature 
published since 1967. The diagrams are arranged according to: 
metal—oxygen systems; metal oxide systems; systems with oxygen- 
containing radicals; systems containing halides only; systems con- 
taining halides with other substances; systems containing cyanides, 
selenides, sulfides, etc.; and systems containing water. Cumulative 
author and system indexes for all three volumes are included. 
(DLC) 


20067 Effect of processing on microstructure and mechanical 
behavior of magnesium oxide. Sweeting, T.B.; Pask, J.A. (Univ. of 
California, Berkeley). J. Am. Ceram. Soc.; 59: No. 5/6, 226- 
229( 1976). 

Polycrystalline MgO specimens were fabricated from two 
powders by hot-pressing in graphite or alumina dies and annealing 
in air, in vacuum, or within the graphite die in vacuum. Parameters 
affected were density, grain size, and visual appearance, which was 
considered to be dependent on grain boundary structure. The for- 
mation of a boundary liquid phase with one type of powder tended 
to eliminate the effect of the processing variables. The character 
(microstructure) of the specimens was correlated with their 
— behavior in compression at a constant strain rate at 
12 


20068 Nb—H solvus: a discussion. Westlake, D.G. (Argonne 
National Lab., IL). Scr. Metall.; 10: No. 1, 75(Jan 1976). 

Differences between the data of the author (Trans. TMS- 
AIME 245: 287(1969)) and that of Whitton et al. (Scripta Met. 9: 
851 (1975)), which was obtained using the channeling of 1-MeV 
He ions, are discussed. (DLC) 


20069 (SAND—76-6027) Investigations of the ternary urani- 
um—zirconi system. Politis, Cc. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Material- und Festkoerperforschung). Jun 1976. Translation of 
KFK—2167. 63p. Dep. NTIS $4.50. 

Boundaries of the phase fields in the U—Zr—O system were 
determined by means of specimens prepared by a powder metallur- 
gical method at 1000, 1500, and 2 . It appears that the 
UO,—Zr section, corresponding to the contact in LWR’s between 
fuel and cladding, is not quasi-binary but that UO,, a-Zr(O) and 
the (y-U, B-Zr) solid solution occur as equilibrium phases at lower 
temperatures and (U, Zr)O/sub 2-x/ and melt, respectively, at 
elevated temperatures. UO,, a-Zr(O) and 30 at. percent oxygen 
are in equilibrium. The eutectic temperature in the a-Zr(O)—UO, 
quasi-binary system is 1800 +- 20°C and the distectic temperature 
at 2400 +- 30°C. Beginning of melting in the UO,—ZrO,—U—Zr 
subsystem of the U—Zr—O system was observed with a melting- 
point determination apparatus. With the aid of additional high- 
temperature x-ray diffractometry of Zr—O specimens and con- 
sidering all literature data, an improved Zr—O equilibrium phase 
diagram is proposed. According to the investigation, the U—Zr—O 
system is decisive for understanding the interaction between UO, 
(fuel) and Zry (cladding). In the course of LWR fuel rod melt- 
down, first liquid phases are already formed below 1500°C. 43 
figures, 42 references (auth) 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 20067 


20070 (BMI-X—670) Analysis of ceramic materials for impact 
members in isotopic heat sources. Simonen, F.A.; Duckworth, W.H. 
(Battelle Columbus Labs., Ohio (USA)). 14 May 1976. Contract 
W-7405-eng-92. 46p. Dep. NTIS $4.00. 

Of the available high strength ceramics, silicon nitride offers 
the most promise followed by silicon carbide and aluminum oxide, 
and stress analyses show severe limitations on allowable velocities 
for impact with granite following reentry for these ceramics. Im- 
pact velocities in the 100 to 200 fps regime can be achieved only 
by the addition of an additional layer to distribute the high contact 
stress. Besides impact limitations, application of ceramic materials 
in heat sources would present problems both in terms of weight 
and fabrication. The required thickness of a ceramic impact 
member would be comparable to that for a carbon-carbon com- 
posite material, but the least dense of the high strength ceramics 
are 2 to 3 times more dense than the carbon-carbon composites. 
Fabrication of a ceramic heat source would require a high strength 
bond between the fuel and the impact member if reasonable im- 
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pact velocities are to be achieved. Formation of such a bond in 
ceramic materials is a difficult task under normal circumstances, 
and would be more difficult under the restrictions imposed on the 
processing and handling of the **PuO, fuel. 16 fig. 


20071 (COO— 3459-8) Fatigue of vanadium—hydrogen alloys. 
Lee, K.S.; Stoloff, N.S. (Rensselaer Polytechnic Inst., Troy, N.Y. 
(USA)). 15 Aug 1975. Contract AT(11-1)-3459. 103p. Dep. NTIS 
$3.50. 

Hydrogen contents near and above the room temperature 
solubility limit increase the high cycle fatigue life but decrease low 
cycle life of polycrystalline vanadium. Changes in endurance limit 
with hydrides may be a consequence of decreased cyclic strain 
hardening coefficient, n’. 132 ppM hydrogen in solution has only a 
slightly beneficial effect on stress controlled fatigue life and essen- 
tially no effect on low cycle fatigue life. Unalloyed vanadium ex- 
hibits profuse striations, while hydrides produce cleavage cracks in 
fatigued samples. 10 fig. (auth) 


20072 (BNWL-tr—177) Suzuki effect in silicon alloys. 
Coujou, A. Translated by R. Bush from Scr. Metall.; 9: 1293- 
1298(1975). 8p. Dep. NTIS $3.50. 

Measurement and interpretations concerning the beginning 
of the tensile curve for Cu-Si alloys agree with the continued 
decrease of y obtained by Nordstrom and Barrett. By lowering the 
tensile temperature from 77 to 4°K, we clearly separate the region 
of release which seems an improvement to the tests of Guard and 
Fine. Results are in good agreement with the theoretical expression 
of Hirth. This is a reason to think that at the beginning of the ten- 
sile curve the Suzuki effect is preponderant with respect to other 
effects such as that of dissociation on the hardness of these alloys. 
For an alloy with the greatest amount of silicon, we think the Su- 
zuki effect makes the faults unstable because of the proximity to 
the hc phase. 


20073 Elastic, diffusional, and mechanical properties of carbide 
and nitride nuclear fuels-a review. Routbort, J.L.; Singh, R.N. 
(Argonne National Lab., Ill. (USA)). J. Nucl. Mater.; 58: No. 1, 
78-114(Oct 1975). 

The elastic, diffusional, and mechanical-properties data for 
carbide and nitride nuclear fuels, including UC, UN, (U,Pu)C, 
(U,Pu)N, and some mixed systems are summarized and critically 
reviewed. The review was written in an attempt to unify the un- 
derstanding of these important materials as well as to provide an 
objective source of information for fuel-element designers. Impor- 
tant phenomena that have not been explored or are inadequately 
understood are cited, and recommendations for additional studies 
are made. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 19132, 19331, 19437, 19683, 
19959, 20217, 20775 


20074 (AD-A—015380) Annual technical report, Materials 
Research Laboratory, July 1, 1973— June 30, 1974. (Brown Univ., 
Providence, R.I. (USA)). 30 Jun 1974. 127p. NTIS $5.75. 

Sponsored in part by National Science Foundation, 
Washington, D.C. See also AD—783648. 

Contents include: microscopic and macroscopic dynamic 
plasticity; fracture of solids; inorganic glasses; chemisorption on 
metallic surfaces; chalcogenide materials; alloy design and synthes- 
is of microstructures for specific properties; plasmas in solids; low 
temperature properties of materials; pseudo-one-dimensional con- 
ductors; general studies of mechanical properties; materials for 
solar cells; optical properties; magnetic properties. (GRA) 


20075 (LA—6096) Electrical and thermal transport properties 
of uranium and plutonium carbides. Lewis, H.D.; Kerrisk, J.F. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Sep 1976. Contract W- 
7405-ENG-36. 33p. Dep. NTIS $4.00. 

Contributions of many authors are outlined with respect to 
the experimental measurement methods used and characteristics of 
the sample materials. Discussions treat the qualitative effects of 
sample material composition; oxygen, nitrogen, and nickel concen- 
trations; porosity; microstructural variations; and the variability in 
transport property values obtained by the various investigators. 
Temperature-dependent values are suggested for the electrical re- 
sistivities and thermal conductivities of selected carbide composi- 
tions based on a comparative evaluation of the available data and 
the effects of variation in the characteristics of sample materials. 


20076 (LBL—4930) Electrical conductivity in lithium ferrite 
and lead zirconate—titanate ceramics. Dih, J.J. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Apr 1976. Contract 
W-7405-ENG-48. 104p. Dep. NTIS $5.50. 

Thesis. 
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Electrical conduction in polycrystalline lead zirconate- 
titanate and lithium ferrite ceramics was investigated. The effects 
of temperature, impurities, defect structure, nonstoichiometry, and 
microstructure on the electrical conductivity were determined and 
compared with the existing theoretical models. It is shown that 
electrical conduction in lead zirconate-titanate follows typical 
semiconductay behavior. Holes contributed by lead vacancies are 
the major charge carriers. Impurity ions which serve as acceptors 
or donors significantly affect the conduction process. The activa- 
tion energy is 3.6 eV for intrinsic conduction, 1.41 eV for extrinsic 
conduction due to Nb,O, doping, and 1.01 eV due to Sc,O; dop- 
ing. Data are presented to show the influence of stoichiometry 
which affects the concentration of charge carrier, and temperature 
which affects the mobility of charge carrier, on the dc resistivity of 
lithium ferrite. The exponential temperature dependence of the 
mobility is in agreement with the proposed electron-hopping 
model. Charge transport occurs by thermally activated electron 
hopping between the octahedral Fe?* and Fe** ions. The hopping 
activation energy is 0.06 eV. Experimental evidence indicates that 
there is no influence of microstructure on the electrical conduction 
behavior. The effect of controlled amounts of NiO and NiFe,O, 
dopants on the dc resistivity of lithium ferrite is also presented. 44 
fig, 47 references. (auth) 


20077 (SAND—76-5211) Electrical responses of ferroelectric 
ceramics to dynamic loads of uniaxial strain. Chen, P.J.; Lysne, 
P.C.; Sutherland, HJ. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1976. Contract AT(29-1)-789. 8p. (CONF-760605—2). 
Dep. NTIS $3.50. 

From ASME symposium on the propagation of shock waves 
in solids; Salt Lake City, Utah, United States of America “USA* 
(14 Jun 1976). 

The open circuit electrical responses of a dynamically 
loaded ferroelectric ceramic disc PZT 65/35 (Nb-doped PbZro-«s 
Tio.3s03) was examined. The mechanical and electrical conditions of 
the physical problem are one dimensional. Presuming that the 
mechanical properties of the ceramic are known a priori, the 
recorded voltage histories are deduced. 


20078 (UCRL—52005) Electrical conductivity of rock-solution 
systems under ambient Conditions: Pictured Cliffs sandstone in tap 
water. Weed, H.C.; Piwinskii, A.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 17 Feb 1976. Contract W- 
7405-Eng-48. 26p. Dep. NTIS $4.00. 

As part of a program to explore the range of applicability of 
Archie’s Law, the electrical conductivity (sigma) of cylindrical, 
25.4-mm-diameter cores cut from Pictured Cliffs sandstone 
(porosity range 3.8 percent to 4.9 percent) was measured at a 
frequency of | kHz under ambient conditions after immersion in 
tap water. The sigma of the solutions was also measured. Forma- 
tion factors (F) and the sigma of rock specimens displayed time- 
dependent behavior for up to 4500 h. The time required for sigma 
to reach maximum values was found to increase with the porosity 
of the rock sample. The observed time-dependence of F was in- 
fluenced by the kinetics of ion transport between the Pictured 
Cliffs sandstone and the aqueous pore fluid. Soxhlet extraction of 
the sample before immersion lowered the magnitude of increase in 
F as a function of time, but it did not guarantee time-independent 
behavior. 


20079 (AD/A—005980) Electrical and thermoemission proper- 
ties of alloys of lanthanum and cerium hexaborides with transition 
metals. Samsonov, G.V.; Paderno, Yu.B.; Bondarenko, V.P.; 
Kovenskaya, B.A. 15 Nov 1974. Translation of Redkozemelnye 
Metally i ikh Soedineniya (sic), v70, p119-128, Naukova Dumka, 
Kiev, USSR, 1970. (FSTC-HT—23-179-75). 14p. NTIS $3.25. 
Resistivity and thermo-EMF are studied for lanthanum and 
cerium hexaboride alloys containing from 0.5 percent to 15 per- 
cent W, Ta, Re, or Hf. With increasing transition-metal concentra- 
tion, resistivity first decreased sharply and then gradually in- 
creased. Addition of elements capable of raising the proportion of 
atoms with stable dy and d; configurations can markedly improve 
the thermoemission properties of rare-earth hexaborides. (GRA) 


20080 Work function of the double carbide of titanium and zir- 
conium in a vacuum of 10~° to 10-> mm Hg as a function of the 

of N. and O,. Nechiporenko, E.P.; Kirillov, V.S.; Safonov, 
V.I. High Temp. (USSR) (Engl. Transl.); 13: No. 4, 790-792(Jul 
1975). 


The temperature dependence of the work function of the 
work function of TiC-ZrC was measured in the range 1 300- 
1900degreeK after the adsorption of Ny and Oz. (AIP) 


20081 Enthalpy and heat capacity of indium sesquioxide at 
high temperatures. Tsagareishvili, D.S.; Gvelesiani, G.G. (Institute 
of Metallurgy, Academy of Sciences of the Georgian SSSR). High 
Temp. (USSR) (Engl. Transl.); 13: No. 4, 795-796(Jul 1975). 
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The method of mixing in a solid calorimeter was used to 
determine the enthalpy and heat capacity of In,O, in the tempera- 
ture range 298-1600degreeK. (AIP) 


20082 Thermodynamic of ZrO.(g). Ackermann, R.J. 
(Argonne National Lab., IL); Rauh, E.G.; Alexander, C.A. High 
Temp. Sci.; 7: No. 4, 304-316(Dec 1975). 

The thermodynamic properties of ZrO.(g) were evaluated 
from measurements of the vapor pressure and the enthalpy of 
sublimation of the solid dioxide by the transpiration method and 
mass spectrometric technique and are shown to agree closely with 
those obtained from mass spectrometric measurements of the 
isomolecular exchange reaction, ZrO.(g) + ThO(g) = ZrO(g) + 
ThO.(g), for which the ionization efficiency curves are examined. 
The standard free energy of formation of ZrO.(g) is given by the 
equation AG*/sub f/ (ZrO,, g) = -95,400 + 6.73T (cal/mole) for 
the temperature range 1900 to 2800°K. These results support the 
linear better than the bent structure of the gaseous dioxide and 
yield a value of 347.2 +- 3 kcal/mole for the atomization energy of 
ZrO.(g) at O°K. A critical reassessment of the thermodynamic pro- 
perties of the solid dioxide up to 2800°K is effected. 6 tables, 5 
figures, 40 references. (auth) 


20083 Induced Raman scattering in transition metal com- 
pounds. Spengler, W. (Univ., Munich); Kaiser, R.; Bilz, H. pp 81- 
86 of In Light scattering in solids. Balkanski, M. (ed.). Paris; Flam- 
marion Sciences (1976). 

From 3. international conference on light scattering in 
solids; Campinas, Brazil (25 Jul 1975). 

See CONF-750731—. 

Raman scattering experiments were conducted to measure 
the phonon densities in transition metal compounds. Results are 
compared with those obtained by neutron scattering. It was found 
that the frequency ranges in which phonon densities and Raman 
scattering are strong are narrow. It appears that the matrix ele- 
ments associated with the electron-phonon coupling which enter 
into Raman scattering do not greatly distort the phonon density. 
(JRD) 


20084 Electronic Raman scattering from donors and acceptors 
in semiconducting and metallic Ge. Dochler, J.; Colwell, P.J.; Solin, 
S.A. (Univ. of Chicago). pp 291-297 of In Light scattering in 
solids. Balkanski, M. (ed.). Paris; Flammarion Sciences (1976). 

From 3. international conference on light scattering in 
solids; Campinas, Brazil (25 Jul 1975). 

See CONF-750731—. 

A Raman study of the metal—nonmetal transition in As- 
doped Ge was conducted using the 2.098 4m emission line from a 
YAG laser. Single particle excitations were observed in Ge(As) 
representing light scattering from intervalley fluctuations in this 
compound. (JRD) 


20085 Piezospectroscopic selection rules for electronic Raman 
scattering from the valley-orbit transition in Ge(As). Gorman, M.; 
Solin, S.A.; Doehler, J. (Univ. of Chicago). pp 308-312 of In Light 
scattering in solids. Balkanski, M. (ed.). Paris; Flammarion 
Sciences (1976). 

From 3. international conference on light scattering in 
solids; Campinas, Brazil (25 Jul 1975). 

See CONF-750731—. 

Polarized Raman spectra of the stress-split valley-orbit 
transition in Ge(As) have been recorded. The results are com- 
pared with the group theoretically derived selection rules and with 
the theory of Price. 


20086 Vibrational modes of amorphous (GeS,)/sub 1-x/(As.S, 
)/sub x/ and (GeSe,)/sub 1-x/(As.Se;)/sub x/. Nemanich, R.J. (Univ. 
of Chicago); Solin, S.A.; Lucovsky, G. pp 631-635 of In Light 
scattering in solids. Balkanski, M. (ed.). Paris; Flammarion 
Sciences (1976). 

From 3. international conference on light scattering in 
solids; a Brazil (25 Jul 1975). 

See CONF-750731—. 

A Raman study of the vibrational modes of the amorphous 
alloy systems of (GeS,)/sub 1-x/(As,S;)/sub x/ and (GeSe,)/sub 1|- 
x/(As2Se;)/sub x/ is reported. The features of the Raman and 
depolarization spectra that can be attributed to bond stretching 
modes are interpreted in terms of a structural model based on the 
chemically ordered phase. 


20087 Light scattering in metallic glasses. Thorpe, M.F.; von 
Heimendahl, L.; Alben, R. (Yale Univ., New Haven). pp 668-672 
of In Light scattering in solids. Balkanski, M. (ed.). Paris; Flam- 
marion Sciences (1976). 

From 3. international conference on light scattering in 
solids; Campinas, Brazil (25 Jul 1975). 

See CONF-750731—. 


The one phonon properties of a dense packed metallic glass 
are discussed in terms of a simple model. A calculation of the 
phonon spectrum of an 888 atom dense packed metallic glass is 
made by a molecular dynamics method. Using simple bond 
polarizability matrix elements, the infrared absorption and Raman 
scattering cross sections are also obtained. 


20088 Pressure dependence of inelastic t scattering from 
soft mode systems. Peercy, P.S. (Sandia Labs., Albuquerque, NM). 
pp 782-795 of In Light scattering in solids. Balkanski, M. (ed.). 
Paris; Flammarion Sciences (1976). 

From 3. international conference on light scattering in 
solids; Campinas, Brazil (25 Jul 1975). 

See CONF-750731—. 

Measurements of the pressure and temperature dependences 
of optic and acoustic phonons using Raman and Brillouin scatter- 
ing techniques are providing important new information concern- 
ing the lattice dynamics and phase transitions in a variety of 
materials. Such investigations permit detailed examination of soft 
modes associated with phase transitions and of interaction between 
these modes and other phonon modes. Examples of recent studies 
include measurements of the soft mode in such systems as TeO,, 
BaTiO,, SbSI, and hydrogen-bonded ferroelectrics of the KDP 
class. The discussion is concerned primarily with measurements of 
the pressure dependence of inelastic light scattering from these 
materials and the value of hydrostatic pressure as a complementary 
parameter to temperature for investigating structural phase transi- 
tions. 


20089 Variation of the solid—solid—nickel—thoria interfacial 
free energy with temperature. Ahmad, U.M.; Murr, L.E. (New 
Mexico Inst. of Mining and Tech., Socorro). Metallography; 9: No. 
1, 33-41(Feb 1976). 

The interfacial free energy in the nickel—thoria system was 
measured by comparing grain-boundary groove profiles at the sur- 
face and the interface of nickel-thoria bonded couples equilibrated 
at temperatures of 1300, 1320, 1337, 1373, 1400, and 1420°C. 
The temperature coefficient of interfacial free energy is positive in 
the range 1300-1400°C and negative above 1400°C. Results are in- 
dicative of a direct influence of changes of particle-matrix interfa- 
cial free energy on the coarsening of thoria particles in thoria- 
dispersed nickel. 


20090 Dependence of ‘F/sub 3/2/ yields ‘I/sub 11/2/ induced- 
emission cross section for Nd** on glass composition. Jacobs, R.R.; 
Weber, M.J. (Univ. of California, Livermore). JEEE J. Quant. 
Electron.; QE-12: No. 2, 102-111(Feb 1976). 

Systematic studies of spectral intensities using the Judd- 
Ofelt (J-O) theory for crystal-field-induced electric-dipole transi- 
tions demonstrate that Nd-doped glasses can be tailored for 
specific laser applications by proper selection of the glass con- 
stituents. Variations with glass composition are reported for the 
following properties: induced-emission cross section, peak 
fluorescence wavelength, effective fluorescence bandwidth, radia- 
tive lifetime, transition probabilities, and fluorescence branching 
ratios. Both glass network formers and network-modifier ions were 
changed. In these studies the induced-emission cross section for 
Nd**, F/sub 3/2/ yields ‘I/sub 11/2/ laser transition was varied by 
more than a factor of 4 by changing the glass host. 


20091 Ionic conductivity in solid electrolytes based on lithium 
aluminosilicate glass and glass-ceramic. Johnson, R.T. Jr.; Biefeld, 
R.M.; Knotek, M.L.; Morosin, B. (Sandia Labs., Albuquerque, 
NM). J. Electrochem. Soc.; 123: No. 5, 680-687(May 1976). 

Ionic conductivity measurements on LiAISiO, glass and 
glass-ceramic showed these materials to be good lithium ion con- 
ducting solid electrolytes at high temperatures. This composition 
crystallizes in the B-eucryptite structure which is attractive for 
solid electrolyte applications because of its low thermal expansion. 
The glasses were prepared by quenching from the melt and were 
annealed to remove strain. The glass-ceramic (f-eucryptite) sam- 
ples were crystallized (aided by TiO, and ZrO, nucleating agents) 
by using a heat treatment determined through differential thermal 
analysis. The conductivity (sigma) was measured (to 650°C) with a 
variety of techniques, including 2-terminal a.c., 3-terminal guarded 
a.c., 4-terminal a.c., 2-terminal d.c., and a pulsed method. Vapor- 
deposited Cr contacts were used. Different sample geometries, 
contact geometries, and measurement circuitries were employed. 
All results are in excellent agreement, and the a-c techniques ap- 
pear to be the most versatile and accurate of the methods ex- 
amined. In these materials the conductivity is thermally activated 
ge = sigma,e/sup -E/kT/) with typical values of sigmay = 1.9 x 
10? (ohm-cm)~' and E approximately 0.68 eV for the glasses, and 
Sigma, = 2.1 x 10* (ohm-cm)~' and E approximately 1.05 eV for 
the glass-ceramics. The TiO, and ZrO, nucleating agents 
[concentrations up to 2.8 mole percent] did not appear to in- 
fluence the ionic conductivity. Data were also taken on a (f- 
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eucryptite) glass-ceramic with a composition near the B- 
eucryptite/B-spodumene phase boundary. The ionic conductivity of 
this material is lower than that of the LiAlSiO, materials. Data are 
ao eae on B-spodumene material. 8 figures, 35 references. 
(auth) 


20092 de Haas—van Alphen effect and the Fermi surface of 
LaB, . Arko, A.J.; Crabtree, G.; Karim, D.; Mueller, F.M.; Wind- 
miller, L.R.; Ketterson, J.B.; Fisk, Z. (Argonne National Laborato- 
ry, Argonne, Illinois 60439). Phys. Rev., B; 13: No. 12, 5240- 
5247(15 Jun 1976). 

Extremal cross-sectional areas and effective masses of the 
Fermi surface of LaB, in the (100) and (110) planes have been 
measured using the de Haas—van Alphen (dHvA) effect. In addi- 
tion, measurements of the field dependence of the magnetore- 
sistance in the (100) plane have also been performed which show 
the existence of open orbits in certain directions and suggest the 
presence of magnetic breakdown. Much of the dHvA data are con- 
sistent with a set of nearly spherical ellipsoids located at the points 
X of the Brillouin zone and connected by necks which intersect 
the [I'M line; magnetic breakdown across che necks must be postu- 
lated to explain the remaining data. The proposed Fermi surface is 
consistent with the discrete variational band-structure calculations 
of Walch et al. (AIP) 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 18415, 18416, 18439, 19668 


20093 (SAND—75-0615) Contact resistance and adhesion 
characteristics of oxidized tantalum nitride mirors. Kramer, D.K. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Nov 1975. Contract 
AT(29-1)-789. 30p. 

Oxidation of tantalum nitride resistor films used in hybrid 
microcircuits is an unavoidable phenomenon known to affect inter- 
facial properties between resistor and conductor layers. At room 
temperature, oxide thickness increases with time at an unknown 
rate; therefore, a three-day limitation between Ta,N and Cr/Au 
conductor deposition is presently specified for hybrid microcir- 
cuits. The effects of Ta,N aging on resistor-conductor contact re- 
sistance and conductor bondability were evaluated. Accelerated 
aging produced oxide layers of various thicknesses which were 
then correlated to contact resistance. Analytical data and calcula- 
tions indicate that a 25 percent increase in contact resistance 
would occur by exposing the Ta,N to air for approximately three 
years at room temperature and pressure prior to metallization. 
However, little or no change in bondability would be expected. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 18778, 19150, 19153, 19253, 
19277, 20048, 20151 


20094 (AD-A—013922/0ST) Transient radiation effects in op- 
tical materials. Final report, Feb 1974—30 Apr 1975. Treadaway, 
M.J.; Passenheim, B.C.; Kitterer, B.D. (Intelcom Rad Tech, San 
Diego, Calif. (USA)). 29 Apr 1975. Contract F04701-74-C-0237. 
153p. (INTEL-RT— 6068-044). NTIS $6.25. 

The results of an extensive investigation of the optical 
response of thirteen common optical materials to 2.5-MeV elec- 
tron irradiation is reported. Radiation-induced absorption and ab- 
solute radioluminescence yields were measured in the wavelength 
range 0.14 to 0.9 micrometers for dose rates between 0.05 to 
0.00005 rad/sec at doses from 0.0023 to 0.00000045 rads. Sap- 
phire, fused and crystalline quartz and ten Schott optical glasses 
were investigated. Determinations were made of (a) the absolute 
radiolumi ence yield, (b) the dose rate dependence yield (c) 
the spectral and temporal distribution of the radioluminescence 
and induced absorption, (d) the growth curve of the induced ab- 
sorption versus total dose, (e) the dose-rate dependence of the ab- 
sorption, and (f) the bleaching of the absorption after irradiation. 
In addition, where available, samples from different melts were in- 
vestigated to determine the variation in the above effects with 
manufacturing variation. (GRA) 


20095 (BNWL— 2002) Gas release from irradiated solids. 
Olsen, L.C. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Apr 1976. Contract E(45-1)-1830. Sip. Dep. NTIS 
$4.00. 

Experimental and theoretical aspects of inert gas diffusion 
and release from solids were discussed. An overview of previous 
gas release studies was given. Particular emphasis was placed on 
work done by Elleman, Kelly and Matze. Theoretical approaches 
to the diffusion and gas release problem were examined. In par- 
ticular, gas release from single region and composite solids was 
studied with and without trapping. Results obtained with a com- 
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puter code developed for a composite solid with reversible 
trapping were discussed. Finally, approaches to calculating the ini- 
tial concentration profile in samples which have been irradiated 
with alpha particles were considered. (auth) 


20096 (HW—82293) Prospective materials for a target ele- 
ment for the co-producer program. Carter, J.W. (General Electric 
Co., Richland, Wash. (USA). Hanford Atomic Products Opera- 
tion). 15 May 1964. 36p. Dep. NTIS $4.00. 

Declassified 17 Feb 1976. 

The properties of a number of lithium compounds have 
been reviewed with the purpose of choosing some that meet 
requirements for use in the N-Reactor. These requirements have 
been outlined for both normal operating conditions and the design 
maximum credible incident for N-Reactor. The potential target 
materials were examined in light of these requirements, and three 
classes of compounds selected because of their ability to meet 
these requirements. A more detailed analysis of these compounds; 
the lithium silicates, aluminates, and aluminosilicates, was made. 
The problems that might arise in their fabrication and in the sub- 
sequent separation of tritium were also mentioned, with some 
possible solutions to these problems outlined. 


20097 (LA—6211) Behavior of LASL-made graphite, ZrC, 
and ZrC-containing coated particles in irradiation tests HT-28 and 
HT-29. Reiswig, R.D.; Wagner, P.; Hollabaugh, C.M.; White, 
R.W.; O'Rourke, J.A.; Davidson, K.V.; Schell, D-H. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Jan 1976. Contract W-7405-eng- 
36. 12p. Dep. NTIS $3.50. 

Three types of materials, extruded graphite, hot-pressed 
ZrC, and pariicles with ZrC coatings, were irradiated in ORNL 
High Fluence Isotope Reactor Irradiation tests HT-28 and HT-29. 
The ZrC seemed unaffected. The graphite changed in dimensions, 
x-ray diffraction parameters, and thermal conductivity. The four 
types of coated particles tested all resisted the irradiation well, ex- 
cept one set of particles with double-graded C-ZrC-C coats. 
Overall, the results were considered encouraging for use of ZrC 
and extruded graphite fuel matrices. 16 fig. 


20098 (UCID— 17074) LPTR irradiation of ORNL magnesium 
oxide crystals. MacLean, S.C.; Rowe, C.L. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 12 Nov 1975. 9p. Dep. 
NTIS $3.50. 

Data and information concerning irradiation of MgO 
crystals in position E-1 of the reactor core are presented. Data are 
included on neutron energy, neutron flux, irradiation time, and 
neutron dose. (JRD) 


20099 Observations on the microstructures of mixed carbide 
fuel irradiated up to 10% burn up of heavy atoms. Paris, R. 
(Atomic Energy Research Establishment, Harwell, Eng.). pp 835- 
859 of In Microstructural science. Vol. 3, Part B. French, P.M. 
(ed.). New York; American Elsevier Publishing Co., Inc. (1975). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-740812—P2. 

Mixed uranium-plutonium carbide fuel has been examined 
by optical metallography after DFR irradiation from | to 10 per- 
cent burnup. Second phase depletion, fission gas bubble formation, 
and solid fission product precipitation are described. Dicarbide 
completely disappeared during irradiation while sesquicarbide dis- 
appeared from hot regions only. Onset of optically visible fission 
gas bubbles was temperature and burn up dependent. Below 
1000°C peak center temperature, grain boundary gas bubble link- 
age is believed to have occurred above about 9 percent burnup. 
All grains in low temperature fuel were fissured at 10 percent bur- 
nup; the stresses associated with an asymmetrical temperature dis- 
tribution are believed to have been responsible. Precipitates rich in 
intermetallic fission products were present in the hot regions of 
fuel above 4.6 percent burnup but not in specimens irradiated 
below about 900°C. They were often concentrated in a band 
around the limit of visible gas bubble formation suggesting vapor 
phase migration down the temperature gradient along the intercon- 
nected fission gas passages. Microprobe analysis of large inclusions 
revealed the presence of Pu, U, La, Ce, Nd, Pr, Ru, Rh and Pd. 22 
fig. (auth) 


20100 Resonance Raman study of ion-implantation produced 
damage in Cu,0. Compaar, A.; Macdonald, J.R. (Kansas State 
Univ., Manhattan). pp 612-616 of In Light scattering in solids. Bal- 
-kanski, M. (ed.). Paris; Flammarion Sciences (1976). 

From 3. international conference on light scattering in 
solids; Campinas, Brazil (25 Jul 1975). 

See CONF-750731—. 

The damage effects on the resonance Raman spectra of the 
semiconductor Cu,O were studied using ion implantation to in- 
troduce controlled amounts of damage. Results show that phonon 


MATERIALS 2123 


Raman scattering, especially when carried out near resonance with 
sharp excitonic structure, can be a useful tool in studying lattice 
damage in semiconductors over a wide range of damage levels. In 
particular, the technique shows promise of yielding a semi-quan- 
titative measure of the amount of ion-implantation produced 
damage or correspondingly a measure of the success of various an- 
nealing cycles in removing this damage. A more detailed analysis 
and comparison of the behavior of Raman-allowed and Raman-for- 
bidden modes and of modes with and without Froehlich interaction 
is being conducted which yields much information about the 
mechanisms responsible for the observed changes in the Raman 


spectra. 


20101 Hydrogen and helium implantation in vitreous silica. 
Mattern, P.L.; Thomas, G.J.; Bauer, W. (Sandia Laboratories, 
Livermore, California 94550). J. Vac. Sci. Technol.; 13: No. 1, 
430-436(Jan 1976). 

The effects of 150—300-keV He* and H* implantation in 
vitreous silica have been examined by optical absorption spec- 
troscopy, optical and scanning electron microscopy, gas reemission 
measurements, and microtopography. No surface blistering or ex- 
foliation was observed at any implant temperature (approximately- 
less-than200degree to ~800 degreeC ), at fluences in excess of 10'* 
ions cm~*. The amount of compaction of the implanted layer was 
determined for high-fluence ion implantation and compared with 
existing data. Optical absorption studies show evidence for beam- 
assisted chemisorption, defect formation, and, with hydrogen im- 
plantation, the formation of large (~10** cm~*) concentrations of 
hydroxyl. Experimental results are correlated with gas diffusivity 
and solubility. Implications for fusion reactor applications are 
discussed. (AIP) 


20102 Gas release from AI,O, and stainless-steel surfaces under 
x-ray irradiation. Brumbach, S.; Kaminsky, M. (Argonne National 
Laboratory, Argonne, Illinois 60439). J. Appl. Phys.; 47: No. 7, 
2844-2849(Jul 1976). 

Measurements have been made on the amount and type of 
gas species released under x-ray irradiation from Al,O, and stain- 
less-steel surfaces in an ultrahigh vacuum environment. These sur- 
faces had not been degassed but had been held more than 24 h at 
a background pressure of 1 x 10-® torr prior to irradiation. The 
energy spectrum of the x rays was characteristic for a tungsten-tar- 
get bremsstrahlung spectrum for electron energies varying from 15 
to 50 keV. The predominant gas species observed mass spec- 
trometrically were CO, from Al,O; and O,, CO,, and CO from 
stainless steel. Mean quantum yields for the release of the species 
have been determined and are in the range from 3 x 107° to 2 x 
10-* molecules per number of photons in the bremsstrahlung spec- 
trum. Mean quantum yields were observed to decrease with in- 
creasing mean photon energy. The mean photon energy depen- 
dence of the mean quantum yield for gas release was correlated 
with the photon energy dependence of the photon absorption coef- 
ficient of the substrate material. The amount of CO, released was 
found to be independent of CO partial pressure. (AIP) 


20103 Chemical implantation, isotopic trapping effects, and in- 
duced hygroscopicity resultiig from 15 keV ion bombardment of 
sapphire. Gruen, D.M.; Siskind, B.; Wright, R.B. (Chemistry Divi- 
sion, Argonne National Laboratory, Argonne, Illinois 60439). J. 
Chem. Phys.; 65: No. 1, 363-378(1 Jul 1976). 

Targets of single crystal sapphire (a-Al,O,) have been bom- 
barded with 15 keV H*, D*, Het, Ne*, and Ar*. The H* and D* 
chemically implant, as indicated by the production of ir absorption 
bands at 3400 and 2450 cm™', attributed to the hydroxyl and deu- 
teroxyl stretching frequencies, respectively. At ion fluences of | x 
10'7 cm~* the chemical trapping efficiency of D* as calculated 
from the integrated deuteroxyl band intensity is of the order of 
unity. The number of D* chemically trapped as deuteroxyl satu- 
rates at about 2 x 10'’ cm~ of target surface area, and at higher 
D* fluences physical trapping of deuterium in gas blisters becomes 
the dominant trapping mechanism. By contrast, chemical trapping 
of H* saturates at about 7 x 10"* cm~*. This isotopic effect can be 
rationalized in terms of the greater displacement damage resulting 
from D* bombardment. The surfaces of sapphire targets subjected 
to 15 keV H*, D*, and He* bombardments at fluences above 2 x 
10’? cm~* exhibit an induced hygroscopicity characterized by a 
growing hydroxyl band absorption on exposure to water vapor. 
Blisters indicative of physical trapping are observed for H* and 
He* as well as for high fluence D* bombardments. There is no 
evidence of blistering or induced hygroscopicity due to Ne* or Ar* 
bombardments. The results for H* and D* are extrapolated to T* 
and the implications for chemical sputtering are considered. (AIP) 


COMPOSITE MATERIALS 


REFER ALSO TO CITATION(S) 19156 


MECHANICAL PROPERTIES 


20104 (AD/A—005774) Metal-matrix composites: status and 
prospects. Final (National Materials Advisory Board 
(NRC), Washington, D.C. (USA)). Dec 1974. Contract MDA903- 
74-C-0167. 115p. (NMAB—313). NTIS $5.25. 

The role that metal-matrix composites should be playing in 
Department of Defense applications was examined in the context 
of the many favorable aspects, often leading to improved per- 
formance, of this new class of materials. Their potential drawbacks 
also were reviewed. The current state of the art in primary and 
secondary fabrication is presented as is a review of any possible 
applications. Major attention by the Committee to present and 
projected costs led to the conclusion that metal-matrix composites 
are now competitive in cost for several applications and will 
become competitive for many additional applications. 


20105 Plastic deformation of copper matrix on thermal cycling 
of copper—tungsten fiber composites. Chawla, K.K. (Instituto 
Militar de Engenharia, Rio de Janeiro). pp 51-60 of In Microstruc- 
tural science. Vol. I. Gray, R.J. (ed.). New York; American Elsevi- 
er Publishing Company, Inc. (1974). 

From 5. annual technical conference of the IMS Analysis 
Society; Chicago, Illinois, USA (19 Sep 1972). 

See CONF-720983—. 

Composite specimens, consisting of tungsten fibers em- 
bedded in single crystal copper matrix, were subjected to thermal 
cycles of varying amplitude in the scanning electron microscope. 
The stresses arising in the soft matrix due to the differential in the 
coefficients of expansion of fiber and matrix were large enough to 
cause plastic flow in the copper matrix. The extent of plastic 
deformation in the copper matrix, as evidenced by the slip 
markings, was higher immediately next to the fiber/matrix inter- 
face, and it increased with the number and amplitude of thermal 
cycles. Dislocation etch pit observations were made before and 
after thermal cycling. In the as-made condition, the dislocation 
density was higher close to the fiber/matrix interface than far away 
from the fiber. On thermal cycling, this dislocation density gradient 
seemed to even out and a well-defined cell structure developed. 
The matrix behavior is discussed in relation to the thermal stresses 
generated and the initial and final dislocation distributions. 


20106 Tensile properties of an ultrahigh-strength graphite fiber 
in an epoxy matrix. Chiao, T.T.; Hamstad, M.A.; Jessop, E.S. 
(Univ. of California, Livermore). Am. Soc. Test. Mater., Spec. 
Tech. Publ.; No. 580, 612-620( 1975). 

The fiber performance and potential as a reinforcement for 
fiber composites of a special PAN-based graphite fiber were evalu- 
ated by testing the fiber’s tensile properties in an epoxy matrix. 
Representative strand samples were taken from 30 spools 
(approximately 4 kg) of single-end, 1500-filament fiber to make 
over 5000 fiber-epoxy strand specimens using the filament-winding 
process. Characteristics studied were fiber uniformity, strength and 
modulus distributions at room and liquid nitrogen temperatures, 
Stress-strain behavior, the effect of strain rate on fiber strength, 
and acoustic emission during tensile loading to failure. The fiber 
was found to have a 3570-MPa failure stress, a 1.7 percent failure 
strain, a 206-GPa modulus, and a density of 1.77 Mg/m* at 23°C. 
Liquid nitrogen temperature and various strain rates had no signifi- 
cant effect on tensile properties. 


20107 Stochastic finite element simulation of parallel fiber com- 
posites. Larder, R.A. (Univ. of California, Livermore); Beadle, 
C.W. J. Compos. Mater.; 10: No. 1, 21-31(Jan 1976). 

A method is presented of simulating the randomly occurring 
damage in a parallel fiber composite subject to static loading. A 
three-dimensional finite element is used for the matrix material 
and a two-node truss element for the fibers. Individual fiber 
strengths vary randomly along their lengths and a series of 
problems are solved, successively accounting for the failure of the 
lowest strength remaining fiber. Stress concentration effects in- 
troduced by fiber failure are considered. Force-deflection curves 
are obtained. Failure stress of the entire model can be estimated 
by observing the number of fiber failures per load increment. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 19959 


POLYMERS AND PLASTICS 


20108 (SAND—75-5882) Materials oriented approach to 
training plastics technicians. Weaver, R.W.; Conlon, T.P. Jr. 


(Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. 9p. (CONF- 


760425—1). Dep. NTIS $4.50. 


ERDA ENERGY RESEARCH ABSTRACTS 


ERA VOL. 1, NO. 10 


From 34. annual technical conference of Society of Plastic 
Engineers; Atlantic City, New Jersey, United States of America 
SUSA® (26 Apr 1976). 

The Sandia interdisciplinary materials and_ specialized 
plastics training program is described. (DLC) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 20270 


MECHANICAL PROPERTIES 


20109 (GEPP—210) Shear modulus testing of polyester 
elastomers with torsion pendulum. Creed, K.E. (General Electric 
Co., St. Petersburg, Fla. (USA). Neutron Devices Dept.). 22 Mar 
1976. Contract E(29-2)-656. 13p. Dep. NTIS $3.50. 

The determination of shear modulus was introduced as a 
test requirement on purchased polyurethane elastomer because this 
dynamic test was nondestructive, more precise and reflected the 
material end-use characteristics better than tensile and tear test 
parameters. Since torsion pendulum equipment was not commer- 
cially available, an apparatus was designed and fabricated at the 
General Electric Neutron Devices Department. Comparison tests 
with a shear modulus tester at Sandia Laboratories, which had 
been commercially built, but which was not currently being manu- 
factured, showed good agreement of test results. (auth) 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 20270 


20110 (MLM— 2315) Boron-filled elastomers (SANL 252-056). 
Schneider, R.E.; Hartzel, L.W. (Mound Lab., Miamisburg, Ohio 
(USA)). 20 Apr 1976. Contract E-33-1-GEN-53. Ilp. Dep. NTIS 
$4.00. 

A series of boron-filled vinyl copolymer elastomer (VCE) 
and Viton A fluoroelastomer formulations was prepared and the 
physical characteristics of the cured formulations determined. 
Their weight loss on heating to 300°C, as determined by two dif- 
ferent analytical methods, did not agree. The presence of up to 
0.23 percent boric acid in the boron powders used to fill a stan- 
dard boron-filled VCE elastomer did not appear to affect the 
physical characteristics of the cured formulation. 7 tables. (auth) 


DEGRADATION AND EROSION 
REFER ALSO TO CITATION(S) 19125, 19995 


OTHER MATERIALS 
REFER ALSO TO CITATION(S) 20255 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 19891, 20122, 20271 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 19721, 19722 


20111 (KFKI—74-75) Interpretation of the quasi-elastic 
neutron scattering on PAA by rotational diffusion models. Bata, L.; 
Vizi, J.; Kugler, S. (Kozponti Fizikai Kutato Intezet, Budapest 
(Hungary)). Oct 1974. 12p. NTIS (US Sales Only). 

6 figs.; 10 refs. 

First the most important data determined by other methods 
for para-azoxyanisolon (PAA) are collected. This molecule makes 
a rotational oscillational motion around the mean molecular 
direction. The details of this motion can be determined by inelastic 
neutron scattering. Quasielastic neutron scattering measurements 
were carried out without orienting magnetic field on a time-of- 
flight facility with neutron beam of 4.26 meV. For the interpreta- 
tion of the results two models, the spherical rotation diffusion 
model and the circular random walk model are investigated. The 
comparison shows that the circular random walk model (with N=8 
sites, d=4A diameter and K=10"s~' rate constant) fits very well 
with the quasi-elastic neutr.r scattering, while the spherical rota- 
tional diffusion model seems :o be incorrect. 


20112 Short-range correlations in two-dimensional liquid 
crystals. II. Smectic and crystalline phases. Chakravarty, S. 
(Northwestern Univ., Evanston, IL); Woo, C.W. Phys. Rev., A; 12: 
No. 1, 245-253(Jul 1973). 


OCTOBER 1976 


A molecular theory of two-dimensional liquid crystals is 
developed. Taking short-range correlations explicitly into account, 
it is shown that in addition to isotropic and nematic phases, solu- 
tions representing smectic and crystalline phases can also be con- 
structed as the number density increases beyond certain critical 
values. Relevant order parameters defined in a canonical ensemble 
are obtained as functions of density at fixed temperature. (auth) 


20113 (UCRL-Trans— 11037) Conditions for a 
hydrogen—deuterium phase equilibrium system within a tempera- 
ture range of 14 to 20°K. Bereznyak, N.G.; Bogoyavienskii, I.V.; 
Karnatsevich, L.V.; Sheinina, A.A. Translated from Ukr. Fiz. Zh. 
(Russ. Ed.); 19: No. 3, 472-481(1974). 19p. Dep. NTIS $3.50. 

Quantitative data are presented on conditions for phase 
equilibria vapor—liquid, vapor—solid, liquid—solid and three- 
phase equilibrium in the system eH,—eD, within a temperature 
range of 14 to 20°K. Thermodynamic agreement of different 
branches is proved with respect to fulfilling Gibbs—Duhem’s equa- 
tion for them. The coefficients for separating the hydrogen 
isotopes between the vapor and liquid phases versus temperature 
and concentration of the liquid solution are calculated. 


20114 Auger spectra of lithium hydride. Powell, G.L. (Union 
Carbide Corp., Oak Ridge, TN); McGuire, G.E.; Easton, D.S.; 
Clausing, R.E. Surf. Sci.; 46: 345-357(1974). 

Auger electron emission spectra have been observed for 
lithium hydride in three conditions: (1) cleaved in vacuum, (2) 
prepared by the reaction of hydrogen gas with clean lithium metal, 
and (3) by annealing slightly oxidized lithium hydride single 
crystals in vacuum. The dominant Auger line (40 +- 1 eV) was 
found to be a KVV transition involving valence electrons from the 
anion and was indistinguishable from a similar transition for lithi- 
um oxide at room temperature. Lithium hydride surfaces lose 
hydrogen in vacuum causing the formation of a lithium metal 
phase at room temperature and a significant reduction in surface 
hydride stoichiometry at 600°C. 


20115 Phonon driven phase change in Cs,LiCr(CN),. Swanson, 
B.I. (Univ. of Texas, Austin); Ryan, R.R. pp 944-947 of In Light 
scattering in solids. Balkanski, M. (ed.). Paris; Flammarion 
Sciences (1976). 

From 3. international conference on light scattering in 
solids; Campinas, Brazil (25 Jul 1975). 

See CONF-750731—. 

Phase change in Cs,LiCr (CN), was characterized using a 
crystallographic data set obtained at room temperature. It is con- 
cluded that Cs,LiCr(CN), undergoes a 2nd order phase change at 
ca. 310°K driven by a Cs displacive mode (X*5*) and a first order 
phase change at 349°K which probably involves an antiferroelec- 
tric rotation of the Cr(CN),~* octahedron. (JRD) 


PROPERTIES 


REFER ALSO TO CITATION(S) 18780, 19339, 19678, 20074, 
20202, 20230, 20254, 20271, 22211 


20116 (CONF-760601—1) Structure of liquids. Narten, A.H. 
(Oak Ridge National Lab., Tenn. (USA)). 1976. 20p. Dep. NTIS 
$3.50. 

From Conference on neutron scattering; Gatlinburg, Ten- 
nessee, United States of America *USA® (6 Jun 1976). 

The structure of most liquids is completely described by 
probability functions of position and orientation. Knowledge of the 
pair correlation function and the intermolecular potential is suffi- 
cient in principle for the calculation of all thermodynamic proper- 
ties by standard methods of statistical mechanics. The Fourier 
transform of the pair correlation function is closely related to the 
liquid structure function which can be obtained from the experi- 
mentally accessible static scattering cross section. For monatomic 
fluids the agreement between experiment and the general theory is, 
to this date, quite satisfactory. For molecular liquids the situation 
is not so clear. The pair correlation function is now a function of 
more than one variable and cannot possibly be mapped by a single 
one-dimensional diffraction experiment. Hence, it is necessary to 
combine results from several diffraction experiments (neutrons, x- 
rays) with theoretical considerations to obtain information about 
orientational correlations in molecular fluids. 13 figures. 


20117 (COO—3151-58) Temperature dependence of the fir 
absorption spectrum in amorphous dielectrics. Mon, K.K.; Chabal, 
Y.J.; Sievers, A.J. (Cornell Univ., Ithaca, N.Y. (USA)). Aug 1975. 
12p. Dep. NTIS $3.50. 

A study of the temperature dependence of the absorption 
coefficient in amorphous dielectrics below 10 cm~' enabled the 
identification of energy level configurations from thermal popula- 
tion changes. It was found that the anomalous low frequency 
modes in glasses are comprised of widely spaced manifolds of 
energy levels. 
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20118 (SAND—75-5902) Aging characteristics of electrically 
conductive adhesives. DeLollis, N.J. (Sandia Labs., Albuquerque, 
a (USA)). 1976. 25p. (CONF-760409—1). Dep. NTIS 

From 21. national SAMPE symposium on bicentennial of 
materials progress; Los Angeles, California, United States of Amer- 
ica *USA® (6 Apr 1976). 

Electrically conductive epoxy adhesives are coming into 
wide use in microcircuitry applications since they can be applied 
and cured at temperatures which do not harm the microcircuit as- 
sembly. However, more information is needed regarding the aging 
properties of these materials. The variation of resistivity and tensile 
adhesion bond strength with aging at four different temperatures 
and three time intervals for four adhesives with the same 
resin/curing agent system are described. Three of the adhesives 
have conductive metallic fillers while the fourth is formulated as a 
structural nonmetallic filled adhesive. The metallic fillers are gold, 
silver, and silver/palladium. The gold-filled adhesive showed the 
least resistance to the aging conditions with the strength falling off 
rapidly at 150°C. The silver/palladium did somewhat better with a 
gradual decrease in strength at 150°C while the silver-filled formu- 
lation showed the most rapid decrease in strength above 150°C. 
The nonmetallic filled formulation was considerably stronger than 
the others with a tensile adhesion strength of greater than 54 MPa. 
Bond strength decreased only after exposure to 200°C. Resistivity 
was constant between conductive formulations for practically all 
exposures. There was some indication that silver migration oc- 
curred from the silver-filled epoxy into the gold layer at 150 and at 
200°C. 


20119 (SAND—76-0087) Energy-absorbing characteristics of 
California Redwood subjected to high strain. Joseph, W.W.; Hill, 
T.K. (Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 1976. 
Contract AT(29-1)-789. 28p. Dep. NTIS $4.00. 

Tests have been performed to collect data on the crush 
force vs deflection characteristics of California Redwood subjected 
to 60-percent strain. These data have been used to design ac- 
cident-resistant containers for use in cargo aircraft. This report 
describes the tests and the results obtained. 


20120 (UCRL—77655) Electrical conductivity of orthopyrox- 
ene to 1400°, and the resulting selenotherm. Duba, A.; Heard, H.C.; 
Schock, R.N. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 16 Apr 1976. Contract W-7405-Eng-48. 19p. 
(CONF-760323—3). Dep. NTIS $3.50. 

From 7. lunar science conference on utilization of lunar 
materials and expertise for large scale operations in space; 
Houston, Texas, United States of America *USA® (15 Mar 1976). 

The electrical conductivity of orthopyroxene from Bamle, 
Norway was measured in the [100], [010], and [001] directions to 
1550°C at 0.5 GPa (5 kb) in an Ar—CO,—CO mixture. The 
resulting oxygen fugacity allowed orthopyroxene to be maintained 
within its stability field at this pressure to at least 1400°C. Multiple 
measurements in each direction were reversible with no hysteresis 
to 1400°C. At higher temperatures, electrical conductivity became 
time-dependent and irreversible, presumably due to phase transfor- 
mation(s). Assuming that orthopyroxene is the dominant conduc- 
tor in the moon, a selenotherm may be derived from these data 
and from the electrical conductivity vs depth observations of Apol- 
lo magnetometer experiments. This selenotherm approaches the 
solidus within about 150°C at 400 to 600 km. These results agree 
with previous selenotherms based on extrapolated sigma data for 
pyroxene. (auth) 


20121 (UCRL-Trans— 10966) Dispersion of conductivity and 
the dielectric constant in the case of strong electrolytes. Debye, P.; 
Falkenhagen, H. Translated from Phys. Z.; 29: No. 5, 121-132(1 
Mar 1928). 32p. (CONF-280101—1). Dep. NTIS $5.90. 

From Conference of the Gauverein Theuringen-Sachsen- 
Schlesien Division of the German Physical Society; Halle, German 
Democratic Republic (7 Jan 1928). 

There exists a relaxation time for the movement of ions in 
strong electrolytes; this relaxation time is of importance for the 
dispersion of conductivity and the dielectric constant. The dissym- 
metry of the ion cloud with alternating frequency is investigated. A 
characteristic description is presented of the phenomenon, whose 
quantitative understanding is not yet complete. (JRD) 


20122 (ORNL-tr—4094) Bond between concrete and casings 
as a function of cement quality and certain admixtures. Marinov, F. 
Translated from God. Vissh. Minno-Geol. Inst., Sofia; 17: No. 4, 
49-55(1970). 9p. Dep. NTIS $3.50. 

Factors affecting the bond of concrete and the casings were 
studied under conditions of experimental diamond core drilling. 
Concrete mixes from four plants were tested. It is concluded that a 
strength of over 1.3 to 1.4 MN/m? is necessary to assure a strong 
concrete on the drilling wall. 7 tables. (DLC) 


20123 Luminescence of CdS by high intensity excita- 
tion below the bandgap. Mysyrowicz, A.; Schmidt, A.J.; Shen, Y.R. 
(Univ. of California, Berkeley). Solid State Commun.; 17: No. 4, 
523-526( 1975). 

High excitation lumi of CdS at low tempera- 
tures excited by photons 7 re the bandgap show the same general 
features as those obtained by one-photon band to band absorption. 
The excitation spectrum of the M-line shows no structure cor- 
responding to a giant two-photon absorption expected for the 
direct creation of excitonic molecules. (auth) 


20124 Review of the main properties of electrical insulating 
materials used at ic temperatures. Fallou, B. (Laboratoire 
Central des Industries Electriques, Fontenay-aux-Roses, France). 
pp 644-658 of In Fifth international conference on magnet 
technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; Comitato 
Nazionale per |’'Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The paper first reviews the main properties (physical and 
electrical) of fluid materials used at very low temperatures, then it 
gives the evolution of electrical, thermal and mechanical properties 
of solids (polymers, resins, laminates) when the temperature is 
decreased. Some consideration is given to materials which may be 
used as electrical insulators in magnets and to the corresponding 
requirements. 15 figures, 30 references. (auth) 


20125 Investigation into the effect of high pressure on super- 
conducting ternary molybdenum chalcogenides. Shelton, R.N. San 
Diego, CA; Univ. of California (1975). 172p. University 
Microfilms Order No. 76-10,126. 

Thesis (Ph. D.). 

Variation of the superconducting transition temperatures of 
ternary molybdenum chalcogenides was studied as a function of 
hydrostatic pressure up to 22 kbar. X-ray powder diffraction dia- 
grams were taken at temperatures from 290 K to 6 K. Individual 
mention is made of CuMo,S,, Cuo.7Mo3;Se,, ZnMo;S,, Mo;(Se/sub 
1-x/S/sub x/),, Mo3(Se/sub 1-x/Te/sub x/), and YbMo,S,. (MHR) 


20126 Energies of conduction bands in dielectric liquids. Hol- 
royd, R. (Brookhaven National Lab., Upton, NY). pp 378-387 of 
In Radiation research. New York; Academic Press, Inc. (1975). 

Dielectric liquids such as hydrocarbons are normally insula- 
tors. Excess electrons when introduced into these liquids can occu- 
py a band of states in which the electron can be either localized 
(trapped) or extended. The mobility of the electron is determined 
by the populations of these two types of states. The trapped elec- 
tron is relatively immobile compared with the electron in the ex- 
tended state. The energy corresponding to the lowest extended 
state is a mobility edge and it is this energy which is examined. 
The energy of this state relative to the energy of an electron in 
vacuum is defined as Vo. 


20127 Ultrasonic attenuation and mechanism for the 250°K an- 
tiferrodistortive transition in BaMnF,. Fritz, 1.J. (Sandia Labs., Al- 
— NM). Phys. Rev. Lett.; 35: No. 22, 1511-1514(1 Dec 
1975). 

Critical attenuation measurements are reported for two 
anomalous acoustic modes near the 250°K transition of BaMnF,. A 
mechanism for the transition involving rotations of the MnF, oc- 
tahedra about the orthorhombic b axis is proposed, with a pair of 
phonons at the Brillouin zone S points 7(0,1/b, +— 1/c) being the 
soft modes. This mechanism, which suggests strong two-dimen- 
sional correlations, appears consistent with previous work on 
BaMnof, as well as with the ultrasonic data. (auth) 


20128 Raman scattering near the tricritical point in SbSI. 
Peercy, P.S. (Sandia Labs., Albuquerque, NM). Phys. Rev. Lett.; 
35: No. 23, 1581-1584(8 Dec 1975). 

Measurements of the temperature and pressure dependences 
of Raman and elastic light scattering were used to investigate the 
dynamics of the tricritical point in SbSI at T approximately equal 
to 235°K and P approximately equal to 1.4 kbar. Results are 
discussed in terms of a mean-field treatment of tricritical points. 
(auth) 


20129 Acoustic brillouin-zone effect in a cholesteric liquid 
crystal. Muscutariu, I. (Northwestern Univ., Evanston, IL); Bhat- 
tacharya, S.; Ketterson, J.B. Phys. Rev. Lett.; 35: No. 23, 1584- 
1587(8 Dec 1975). 

Gaps in the acoustic attenuation for wave vectors satisfying 
the Bragg condition were observed in a mixture of cholesteryl 
chloride and cholesteryl myristate. (auth) 


20130 Line shape of the magnetic excitations in su 

disordered antiferromagnets. Dietrich, O.W. (Brookhaven National 
Lab., Upton, NY); Meyer, G.; Cowley, R.A.; Shirane, G. Phys. 
Rev. ‘Lett.; 35: No. 25, 1735- 1738(22 ee 1975). 
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The neutron scattering from magnetic excitations in the sub- 
stitutionally disordered antiferromagnet, Mn/sub 0.68/Zn/sub 
0.32/F,, was measured. Results show structure in the line shape 
which is similar to that predicted by some of the calculations based 
on the coherent-potential approximation and to that obtained in 
recent computer simulations. (auth) 


20131 Energy-level at L in PbTe. Martinez, G. 
(Universite Pierre et Marie Curie, Paris); Cohen, M.L.; Schlueter, 
M. Phys. Rev. Lett.; 35: No. 25, 1746-1748(22 Dec 1975). 

Implications of the new parity labeling of the band states at 
L by Glosser, Kinoshita, and Rennex are discussed and shown to 
lead to properties which are difficult to reconcile with theoretical 
calculations and some experiments. (auth) 


20132 Two-magnon resonant Raman scattering in antifer- 
romagnetic MnF,. Amer, N.M.; Chiang, T.C.; Shen, Y.R. (Univ. of 
California, Berkeley). pp 68- a of In Light scattering in solids. Bal- 
kanski, M. (ed.). Paris; Flammarion Sciences (1976). 

From 3. international conference on light scattering in 
solids; Campinas, Brazil (25 Jul 1975). 

See CONF-750731—. 

Two-magnon resonant Raman scattering was studied in 
MnF, around the magnon sidebands. The resonant scattering in- 
volves a different physical mechanism than the non-resonant case 
and leads to a number of new results. A simple theoretical descrip- 
tion explains the experimental observations. 


20133 Raman and defect fluorescence of anthracene 
and naphthalene crystals at high pressures and low temperatures. 
Nicol, M.; Vernon, M.; Woo, J.T. (Univ. of California, Los An- 
geles). pp 406-413 of In Light scattering in solids. Balkanski, M. 
(ed.). Paris; Flammarion Sciences (1976). 

From 3. international conference on light scattering in 
solids; Campinas, Brazil (25 Jul 1975). 

See CONF-750731—. 

Raman spectra of lattice phonons of anthracene and 
naphthalene crystals are very sensitive to pressure and, at pressures 
under 10 kbar, to temperature. At higher pressures, however, 
changes of less than 5 cm~' occur upon cooling. The naphthalene 
results agree well with observations to 10 kbar reported by Dows 
et al.; however, the anthracene results more closely correspond to 
the observations reported by Wong and Whalley whose measure- 
ments also extend to pressures greater than 10 kbar. Above 17 
kbar, a broad fluorescence excited by 514.5 nm dominates the 
Raman spectra of anthracene. With 457.9 nm, this defect 
fluorescence changed from a banded to a predominately broad 
structureless spectrum at less than | kbar. However, Raman spec- 
tra excited with 632.8 nm below 35 kbar are characteristic of a 
compressed atmospheric-pressure structure. At 36 kbar, even 
632.8 nm radiation excited primarily the defect fluorescence. For 
naphthalene, a broad emission was excited with the 457.9 line at 
30 kbar. 


20134 Theoretical study of impurity-activated first-order 
Raman spectra for the NaCl structure alkali halides. Karo, A.M. 
(Univ. of California, Livermore); Hardy, J.R. pp 577-581 of In 
Light scattering in solids. Balkanski, M. (ed.). Paris; Flammarion 
Sciences (1976). 

From 3. international conference on light scattering in 
solids; Campinas, Brazil (25 Jul 1975). 

See CONF-750731—. 

Deformation dipole models of NaCl-structure alkali halides 
were used incorporating nearest neighbor short range interaction, 
and a monopole charge which are adjusted to optimize the agree- 
ment between theoretical and experimental dispersion curves. 
Results are presented in plots showing the theoretical Raman ac- 
tive Eg vibrations of the complex formed by the TI* ion and its 
first six neighbors in KCI, KBr, KI, and RbCl. (JRD) 


20135 Photoelectric p s of In,Te, single 
Anan’ina, D.B.; Bakumenko, V.L.; Grushka, G.G.; Kurbatov, L. N. 
Sov. Phys. - Semicond. (Engl. Transl. ); 10: No. 1, 3- 4(Jan 1976). 

The results are given of an investigation of photoelectric 
properties of In,Te;: These included the photoconductivity spectra, 
lux—ampere characteristics, and negative photoconductivity. An 
analysis of the experimental results demonstrated the presence of 
energy levels in the forbidden band. (AIP) 


20136 Color centers in yttrium-aluminum and yttrium-erbium- 
aluminum garnet crystals. Zharikov, E.V.; Zhekov, V.I.; Murina, 
T.M.; Osiko, V.V.; Prokhorov, A.M.; Timoshechkin, M.I. (P. N. 
Lebedev Physics Institute, Academy of Sciences of the USSR, 
Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 6: No. 3, 315- 
318(Mar 1976). 

Color centers were generated by the pump lamp radiation in 
yttrium-erbium-aluminum garnet crystals used in lasers. An in- 
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vestigation of unactivated yttrium-aluminium garnet crystals in- 
dicated that the color centers were not associated with the activa- 
tor ions but formed in the host matrix. Two types of color center 
were observed and their appearance was governed by the condi- 
tions during crystal growth. The number of color centers increased 
under the action of the pump lamp radiation. A correlation was 
found between the scattering of light in crystals and the intensity 
of the absorption by type I color centers. (AIP) 


20137 Magnetic structure of Ba,MnWO,. Khattak, C.P. 
(Brookhaven National Lab., Upton, NY); Cox, D.E.; Wang, F.F.Y. 
J. Solid State Chem.; 17: No. 3, 323-325(Mar 1976). 

Powder neutron diffraction and magnetic measurements 
have shown that the ordered perovskite Ba,.MnWO, is antifer- 
romagnetic with a Neel temperature of 7.5 +- 1°K. Below this tem- 
perature, ordering of the second kind occurs, with the Mn mo- 
ments directed perpendicular to the [111] axis. (auth) 


20138 Molar heat capacity of GeTe, SnTe, and PbTe from 0.9 
to 60 K. Bevolo, A.J.; Shanks, H.R.; Eckels, D-E. (Ames Lab., IA). 
Phys. Rev., B; 13: No. 8, 3523-3533(15 Apr 1976). 

The molar heat capacity of GeTe, SnTe, and PbTe have 
been measured by the heat-pulse method from 0.9 to 60°K. No 
conclusive evidence was found for the effect of the soft TO 
phonon modes known to be present in these materials. An anoma- 
lous excess heat capacity previously reported near 3 K for GeTe 
was not confirmed. A detailed comparison of the calorimetric 
THETA/sub D/(T) and that calculated from the phonon dispersion 
curves as measured by inelastic neutron scattering has been made 
for SnTe and PbTe, with the result that the lattice-dynamical 
model for PbTe has been verified but a minor refinement is in- 
dicated for SnTe. An attempt to explain an anomalous heat capaci- 
ty for PbTe near 2°K based on the soft TO modes was unsuccessful 
and the effect remains unexplained. No superconductivity was 
found in PbTe above 0.9°K. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 19339, 19995, 20220 


20139 Neutron-scattering study of the 38- and 54-K phase 
transitions in deuterated  tetrathiafulvalene-tetracyanoquin- 
odimethane (TTF-TCNQ). Comes, R. (Brookhaven National Lab., 
Upton, NY); Shapiro, S.M.; Shirane, G.; Garito, A.F.; Heeger, A.J. 
Phys. Rev. Lett.; 35: No. 22, 1518-1521(1 Dec 1975). 

Neutron—elastic—scattering experiments performed on 
deuterated TTF—TCNOQ single crystals reveal two structural trans- 
formations at 38 +— 0.5°K and at 54 +— 1.0°K. Below 38°K, a 4 
a vector x 3.4 b vector x c vector modulation relative to the un- 
derlying undistorted lattice is established. At 38°K the modulation 
period in the a vector direction becomes incommensurate and dis- 
plays an abrupt decrease from its low-temperature value of 4 a 
vector and gradually decreases with increasing temperature to 2 a 
vector near 51°K. 


20140 Reaction kinetics and differential thermal analysis. 
Yang, R.T.; Steinberg, M. (Brookhaven National Lab., Upton, 
NY). J. Phys. Chem.; 80: No. 9, 965-968(22 Apr 1976). 
Quantitative relationships between chemical kinetics and 
differential thermal analysis (DTA) curves are studied for the reac- 
tions which follow the general rate expression: r = rge/sup - 
E/RT/(1 - x). Both the frequency factor and the activation energy 
can be derived from a single DTA curve. From the known kinetic 
parameters, the DTA curve can also be predicted. The rather sim- 
ple models developed in this work have been tested by the oxida- 
tion reaction of nuclear graphite with CO, and by data in the 
literature on the thermal dehydration of clays. The results are 
satisfactory considering the complexities involved in DTA. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 20015, 20097 


20141 (AD/A—008737) Reaction of semiconductors to ion im- 
plantation and electron bombardment. Final report, 1 Jul 1964-30 
Jun 1974. Park, Y.S. (Aerospace Research Labs., Wright-Patter- 
son AFB, Ohio (USA)). Feb 1975. 5Ip. (ARL—75-0021). NTIS 
$4.25. 

Some highlights of the research program in the areas of 


-radiation damage, ion implantation, magnetic resonance and light 


emitting devices are qualitatively discussed. The radiation damage 
program is discussed with emphasis on the basic defect studies in 
electron irradiated semiconductor II—VI compounds. The ion im- 
plantation program discusses numerous possibilities for the fabrica- 
tion of electronic devices from semiconductor II—VI compounds. 
The electrical and optical properties of ion implanted ZnSe are re- 
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ported, and its suitability as surface contact injection devices, p—n 
junctions, light emitting diodes, and switching and memory devices 
is discussed. The report also concerns research on the optical and 
electrical properties of AgGaS2. Crystals were grown and were 
found upon analysis to possess the chalcopyrite structure. The lat- 
tice parameters of these crystals are evaluated. (GRA) 


20142 (AD-A—011282) The electrical and metallurgical pro- 
perties of defects in compound semiconductors. Final report, 7 Oct 
1968—7 Feb 1975. Pearson, G.L. (Stanford Univ., Calif. (USA). 
Stanford Electronics Labs.). Apr 1975. Contract DAHC04-69-C- 
0011. 19p. (SU-SEL—75-009). NTIS $3.25. 

See also report dated Feb 1968, AD—668930. 

The program was directed toward the following five 
separate projects related to the electrical, optical, and metallurgi- 
cal properties of defects in compound semiconductors: properties 
of gallium phosphide green electrol ent diodes; effects of 
gamma radiation on gallium arsenide crystals and Gunn diodes; 
liquid epitaxy and physical properties of Al/sub x/Ga/sub 1-x/As; 
lattice defects in annealed gallium arsenide single crystals; electri- 
cal, optical, and metallurgical properties of defects in Al/sub 
x/Ga/sub 1-x/As. (GRA) 


20143 (AD-A—013548) Theoretical investigations of color 
centers in alkali azides. Final report, 1 Jul 1974—15 Jan 1975. 
Bartram, R.H. (Connecticut Univ., Storrs (USA). Dept. of 
Physics). | Jul 1975. 13p. (13). NTIS $3.25. 

See also AD-A—00425. 

Theoretical investigations of color centers in alkali azides 
included a nonlocal pseudopotential calculation for the F center in 
NaNsg, and an ab-initio molecular orbital calculation with configu- 
ration interaction for N4- in KN; (in progress). Supporting experi- 
ments correlating polarized optical and ESR spectra in NaN, sug- 
gests self-trapped holes, including exchange-coupled pairs. (GRA) 


20144 (AD-A—015767) Radiation effect on GaAs interface. 
Final report, Feb 1974—Aug 1975. Zuleeg, R.; Lehovec, K. 
(McDonnell Douglas Astronautics Co., Huntington Beach, Calif. 
(USA)). May 1975. Contract F19628-74-C-0129. 70p. NTIS 
$4.25. 

See also AD-A—004171. 

The C-V and Q-V technique was applied to the study of in- 
terface charge distributions of GaAs epitaxial layers grown on 
semi-insulating substrates. Changes of mobility and free carrier 
concentration in the epitaxial layer and extending through the in- 
terface into the substrate were determined before and after expo- 
sure to a neutron fluence of 2.7 x 10 to the 15th power n/sq cm 
and a total dose of ionizing radiation of 10 to the 8th power rad 
(GaAs). Changes at the interface and in the epitaxial layer are cor- 
related with the voltage-current characteristic variations of the 
GaAs junction field-effect transistors. (GRA) 


20145 (BNL—20881) New insights on the thermal decomposi- 
tion of ammonium perchlorate from studies on very large single 
crystals. Herley, P.J.; Levy, P.W. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. Sp. (CONF-760608—1). Dep. NTIS 
$3.50. 

From 8. international symposium on reactivity of solids; 
Gottenburg, Sweden (14 Jun 1976). 

The large crystals were thermally decomposed at 227°C, 
either without irradiation or after irradiation in water-cooled “Co 
sources. The crystals were then examined with optical or scanning 
and transmission electron microscopes. Between 2 x 10* and 10°R, 
the crystals are transparent but become translucent on heating. 
Higher doses result in opaqueness, pitting, and voids. Retentions of 
70 to 96 percent are observed with large crystals. The decomposi- 
tion is surface-related, at least on the c-face, and the Avrami- 
Erofeyev kinetics applies only to crystals less than 0.2 and 0.3 mm. 
(DLC) 


20146 (CONF-760530—1) Design, operation, and _ initial 
results from a series of graphite creep irradiation experiments. 
Senn, R.L.; Cook, W.H.; Conlin, J.A.; Eatherly, W.P. (Oak Ridge 
National Lab., Tenn. (USA)). 1976. 20p. Dep. NTIS $3.50. 

From International colloquium on measurement of irradia- 
tion enhanced creep in nuclear materials; Petten, Netherlands (5 
May 1976). 

A series of irradiation tests was designed to evaluate the 
creep characteristics at elevated temperatures and to high fast 
fluences of various graphites of interest to HTGR designers. The 
series encompasses the irradiation of 28 specimens 15.24 mm (0.6 
in.) diam x 25.4 mm (1 in.) long at 900°C to incremental expo- 
sures of 1, 2, 4, and 8 x 10*' neutrons cm~* (E greater than 0.18 
MeV); 28 similar specimens at 600°C to the same exposures; and 
28 other similar specimens at 1250°C under the same conditions. 
A compressive stress of 13.79 MPa (2000 psi) is applied to 20 of 
the specimens in each test by means of a metal bellows expanded 


by gas pressure against the specimen columns. Eight of the stacked 
specimens in each test are stressed to 20.68 MPa (3000 psi) by a 
reduction in diameter. Special features of the capsules are 
described which include (1) moveable center-line thermocouples 
which measure the temperature profile along the axis of the cap- 
sule, (2) linear variable differential transformer-type load cells to 
monitor the applied load, and (3) computerized temperature con- 
trol designed to achieve accurate longitudinal temperatures over 
the 0.508 m (20 in.) length of the test specimen columns. Results 
achieved from irradiation of the first capsule, one of a total of 
twelve in the series to be irradiated over a four-year period, are 
presented. 


20147 Radiation-enhanced diffusion of arsenic in silicon. Rys- 
sel, H.; Kranz, H.; Eichinger, P. (Institut fuer Festkoerper- 
technologie, Munich). pp 1-5 of In Applications of ion beams to 
materials, 1975. Carter, G. (ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

Doping profiles obtained by radiation-enhanced diffusion of 
implanted arsenic in silicon are presented. Hydrogen beams of high 
current densities (approximately 100 ~A cm~*) are used to induce 
considerable diffusion in short times. For example, an increase in 
junction depth by | wm can be obtained in 10 min at 900°C. Elec- 
trical profiles are compared with backscattering results to deter- 
mine the percentage of electrically active arsenic. To avoid lattice 
damage temperatures above 750°C are required. In contrast to 
other published work, the diffusion is strongly temperature-depen- 
dent. The heating of the wafers is performed by the hydrogen 
beam itself. Layers of SiO, are used to vary the generation depth 
of the vacancies and also to avoid sputtering of the silicon. The 
profiles in general show the formation of a shoulder beyond the 
original distribution. Mobilities identical to bulk values are found 
only for high diffusion temperatures and additional annealing. 


20148 Electrical effects of implantation damage in InAs/sub 
x/P/sub 1-x/. Davies, D.E.; Kennedy, J.K.; Hawley, J.J. (Cambridge 
Research Labs., Bedford, MA). pp 81-85 of In Applications of ion 
beams to materials, 1975. Carter, G. (ed.). London; Inst. of 
Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

The influence of ion irradiation damage on the electrical 
properties of InAs/sub x/P/sub 1-x/ alloys has been investigated. A 
large damage-induced n-type conductivity with sheet carrier con- 
centrations up to approximately 10'* cm~? arises in the narrower 
band-gap alloys. Implanting at elevated temperatures does not 
eliminate the effect and a further conductivity increase occurs with 
moderate annealing prior to full recovery at higher temperatures. 
The conductivity progressively decreases with wider band-gap 
compositions until the material reverts to exhibit the more com- 
monly encountered compensating behavior. Apart from indicating 
how any residual damage will influence dopant implants, the 
results also show how proton or ion bombardment can be utilized 
for forming conducting and isolating layers. (auth) 


20149 Influence of thin implanted layers on the properties of 
transferred electron devices. Howes, M.J.; Morgan, D.V. (Univ. of 
Leeds, Eng.). pp 91-95 of In Applications of ion beams to materi- 
als, 1975. Carter, G. (ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

Radiation-damage centers in GaAs produce compensating 
centers which convert the material to semi-insulating. How such 
insulating regions inserted near the cathode region of n*—n—n* 
GaAs transferred electron devices act as high field ‘’cathode 
notches’ resulting in improved DC—RF conversion efficiency is 
described. (auth) 


20150 Diffusion and aggregation of implanted Ag and Au in a 
lithia—alumina—silica glass. Arnold, G.W.; Borders, J.A. (Sandia 
Labs., Albuquerque, NM). pp 121-126 of In Applications of ion 
beams to materials, 1975. Carter, G. (ed.). London; Inst. of 
Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

Optical extinction and Rutherford backscattering (RBS) 
techniques have been employed to obtain information on the size 
and spatial distribution of Au and Ag colloids in implanted 
(Au*,Ag*) lithia—alumina—silica glass. The formation of metallic 
aggregates (colloids), necessary for preparation of a 
glass—ceramic surface layer, proceeds readily with annealing tem- 
perature for Au-implanted samples but not for Ag-implanted 
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material. The optical and RBS spectra show that the particle size 
and spatial distribution in as-implanted samples are sensitive to 
sample temperature and ion-beam heating effects, while these 
parameters for Au-implanted samples are relatively insensitive to 
temperature and beam current. It is suggested that this behavior is 
related to differences in the dissolution energies of Ag and Au ag- 
gregates. A two-peaked spatial distribution for Ag implanted at 
room temperature at a dose rate of approximately | wA cm~ is 
observed which may result from the trapping of Ag in the ion dis- 
placement damage region of the glass during implantation. 


20151 Gas release from low-Z materials under hydrogen bom- 
bardment. Erents, S.K. (Culham Lab., Abingdon, Eng.). pp 318- 
322 of In Applications of ion beams to materials, 1975. Carter, G. 
(ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

Much interest has been expressed recently in materials of 
low atomic number for use inside the containment vessel of large 
plasma physics experiments. Results are presented here for D* ion 
trapping and thermal desorption spectrometry from carbon and sil- 
icon carbide. Deuterium re-emission is observed continuously dur- 
ing bombardments which have been conducted both at room and 
elevated target temperatures. Thermal release spectra following D* 
irradiations of carbon show a single narrow peak, characteristic of 
a single-step process which correlates with the activation energy 
required to break an H—C bond. Silicon carbide gives rise to a tri- 
ple peak structure in the gas release spectra. Following low doses 
(less than or equal to 10'* ions/cm”), the highest temperature and 
major peak occurs at 1150°C, and is coincident with the single 
peak observed in carbon spectra. 


20152 Radiation effects in silicon due to x-ray bombardment. 
Zaikovskaya, M.A.; Takhirov, K.R.; Yunusov, M.S. (Institute of 
Nuclear Physics, Academy of Sciences of the Uzbek SSR, Ulug- 
bek). Sov. Phys. - Semicond. (Engl. Transl.); 10: No. 1, 20-22(Jan 
1976). 

An investigation was made of the radiation effects in p-type 
silicon bombarded with x rays at 80 °K. This bombardment 
reduced considerably the carrier density, which could not be an- 
nealed by stopping the bombardment and storing the crystal for a 
long time at the irradiation temperature. The change was a bulk 
effect and it was not due to charging of preirradiation centers. The 
results obtained (annealing, dose, temperature, and other depen- 
dences) indicated that this radiation effect was mainly due to 
structure defects formed as a result of nonimpact mechanisms. 
(AIP) 


20153 Optically-transparent radiation-shielding composition. 
Bolles, T.F.; Fleming, P.B. US Patent 3,937,970. 10 Feb 1976. 
Filed date 16 May 1974. 8p. 

An optically transparent, essentially colorless radiation 
shielding material for high energy radiation contains a combination 
of lead or thallium salts of C, to C; organic acids and may contain 
lead or thallium salts of mineral acids. Shields of complex shapes 
are easily constructed. (Official Gazette) 


20154 Crazing of graphite and lithium niobate on ion bom- 
bardment. Primak, W. (Argonne National Laboratory, Argonne, Il- 
linois 60439). J. Appl. Phys.; 47: No. 6, 2776-2777(Jun 1976). 

Crazing patterns extending beyond the areas of natural gra- 
phite crystals bombarded with 140-keV H*, D*, or He* ions were 
examined under the interference microscope and identified as 
elongated narrow protuberances. They are attributed to radiation 
blistering and gas migration along dislocations. Similar patterns 
were found on ion-bombarded lithium niobate plates. (AIP) 
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20155 (AD-A—012024) Chemistry of materials under extreme 
environmental conditions. Final report, 1 Dec 1970—31 Mar 1975. 
Libby, W.F. (California Univ., Los Angeles (USA). Inst. of 
Geophysics and Planetary Physics). 1975. 18p. NTIS $3.25. 

Research is briefly summarized in the areas of rare earth 
auto exhaust catalysts, plasma chemistry, high pressure inorganic 
chemistry, radiation damage in crystals, electron tunneling in 
chemistry, and high pressure organic chemistry. (GRA) 


20156 (AD-A—015337) Independent research, 1975. Final re- 
port. Scanlon, W.W. (Naval Surface Weapons Center, Silver 
Spring, Md. (USA)). 1 Sep 1975. 202p. (NSWC/WOL/R—1311). 
NTIS $7.25. 

See also report dated | Sep 1974, AD-A—004194. 
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This report gives the current status of active independent 
research tasks. These tasks fall in the areas of physics, chemistry, 
electrochemistry, mathematics, metallurgy, explosives, and aero- 
and hydroballistics. (GRA) 


20157 (AEC-tr—7533/11) | Nukleonika. Translation of 
Nukleonika; 19: No. 11, 949-1042(1974). 88p. (TT—74- 
54003/11). Dep. NTIS $5.00. 

The ten articles included are on the following subjects: al- 
kaline regeneration of the y-degraded TBP—dodecane—HNO,—H 
20 system; studies on the structure of Cr(IIl) oxalate complexes; 
application of nuclear reactions in activation of Eu to preparation 
of Gd-153; the synthesis of 14-C-labeled triethylphosphine; appli- 
cation of domestic nonplaticized PVC films in chemical dosimetry; 
separation of Pm in the presence of Al from irradiated UO,—Mg 
fuel samples; accuracy of experimental methods used in the in- 
vestigations of reactor characteristics in critical assemblies with 
slightly enriched UO, fuel and light water moderator; semigroup 
formalism in neutron transport theory; design criteria for the deter- 
mination of emergency exclusion areas around nuclear reactors in 
Poland; the action of x-rays on some biochemical properties of E. 
coli. (JGB) 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 18678, 18795, 19910, 21768 


20158 Factors influencing evaporation from sample cups, and 
assessment of their effect on analytical error. Burtis, C.A.; 
Begovich, J.M.; Watson, J.S. (Oak Ridge National Lab., TN). Clin. 
Chem.; 21: No. 13, 1907-1917(1975). 

Sample evaporation and its effect on analytical error were 
studied. Several factors influencing evaporative loss have been 
identified and measured: environmental, instrumental, and opera- 
tional factors, and the chemical and physical properties of the sam- 
ple and its container. Such losses from several different types of 
sample cups have been measured, either chemically or gravimetri- 
cally, and compared witk those calculated by using a model that 
allows evaporative loss from a cup of known geometry to be pre- 
dicted under various environmental conditions. Some steps are 


discussed that may be taken to minimize evaporative loss, and an 
example is given to demonstrate that analytical error from this 
source can be decreased to a routine 1—2 percent or less by 
selecting a particular cup design. 


20159 (M—070) Particle characterization manual. Lan- 
dingham, R.L.; Biermann, A.H.; Slettevold, C.A.; Smith, G.S. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Mar 1976. Contract W-7405-eng-48. 56p. Dep. NTIS $4.50. 

The Particle Characterization Facility analyzes aerosols, 
powders, granules, and some bulk materials. Radioactive, toxic, 
pyrophoric, hydrophilic, and explosive materials can be handled. 
Sample submittal, analytical methods, and other relative capabili- 
ties are discussed. (DLC) 


20160 (NTIS/PS—75/667/6ST) Standard reference materials 
(a bibliography with abstracts). Report for 1964—Jul 1975. Reim- 
herr, G.W. (National Technical Information Service, Springfield, 
Va. (USA)). Aug 1975. 146p. NTIS $25.00. 

Supersedes NTIS/PS—75/041. 

The cited reports present research concerning standard 
reference materials for science and technology. Fields covered in- 
clude chemistry, physics, pollution detection, and metallurgy. All 
the references originated from the National Bureau of Standards, 
however, all NBS research on reference materials and standard 
methods are not covered. (Contains 141 abstracts) (GRA) 


20161 Application of surface and volume sensitive analytical 
techniques to microparticle chemical analysis. Jellison, J.L.; Hol- 
loway, P.H. (Sandia Labs., Albuquerque, NM). pp 691-711 of In 
Microstructural science. Vol. 3, Part B. French, P.M. (ed.). New 
York; American Elsevier Publishing Co., Inc. (1975). 

From 7. annual International Metallographic society techni- 
cal conference; Gatlinburg, Tennessee, USA (4 Aug 1974). 

See CONF-740812—P2. 

The silver frit terminations of barium titanate brick capaci- 
tors were examined by five different analytical techniques using x- 
ray, electron, and mass analysis to identify contaminants which 
might play a role in the corrosion of aluminum-to-silver ultrasoni- 
cally welded bonds. These analyses not only identified the con- 
taminants, but also allowed a comparison of the attributes and 
limitations (for solving this particular problem) of several different 
analytical techniques. Topographic features were examined in a 
SEM while x-ray fluorescence analysis was performed by energy 
dispersive analysis in a SEM and by both energy and wavelength 
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dispersive analysis in an electron microprobe. Electron diffraction 
was performed in a TEM. Auger electron spectroscopy and ion 
microprobe mass spectrometry were used for analyzing the surface 
chemical composition. Chlorine and silver chloride were identified 
on the terminations. For analysis of microparticles, the lateral 
resolution, detected depth, and elemental sensitivity of a particular 
analytical technique are very important. These properties are com- 
pared for the five techniques employed in the present investiga- 
tion, and it is concluded that no one technique was perfectly suited 
for this analytical problem. Rather the techniques complemented 
each other. (auth) 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 20821 


20162 (BNL—21176) Identification of the provenience of 
Majolica from sites in the Caribbean using neutron activation analy- 
sis. Olin, J.S.; Sayre, E.V. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1975. 21p. (CONF-750355—2). Dep. NTIS $3.50. 

From Conference on applications of physical sciences to 
medieval archaeology; Berkeley and Los Angeles, California, USA 
(18 Mar 1975). 

Tin-enamelled earthenware pottery from five early Spanish 
Colonial sites in the Dominican Republic and Venezuela were sam- 
pled and analyzed by neutron activation analysis in an attempt to 
determine whether these sherds had a common source. The tenta- 
tive conclusion was that although several sources were indicated 
for the specimens analyzed the overall similarity in composition in- 
dicated that these sources were probably closely related. (JSR) 


20163 (ORNL-tr—4093) Application of radiochemical methods 
to the study of mercury in the ecosystems of bodies of water. 
Kramer, H.J. (Technische Univ. Darmstadt (F.R. Germany)). 
1975. Translation by R.G. Mansfield of portion of thesis. 3p. Dep. 
NTIS $3.50. 

A concentrating method, in combination with neutron ac- 
tivation analysis (NAA), was developed to determine separately, 
with high sensitivity, Hg compounds dissolved in water in the 
presence of the interfering elements sodium and selenium. The 
selective adsorption of dissolved Hg compounds on a solid matrix 
was chosen as the concentrating method. Radiochemical indicator 
method was used to study the effect of dissolved Hg compounds 
on an organism forming part of the ecosystem of a body of water, 
e.g., fish. On the basis of reported results, a model that describes 
the interaction between fish and dissolved Hg compounds was 
developed. (JGB) 


20164 Feasibility of neutron-gamma techniques for field analy- 
sis of fresh concrete. Taylor, M.C.; Rhodes, J.R.; Bernard, D.L. 
(Columbia Scientific Industries, Austin, TX). Natl. Bur. Stands. 
(U.S.), Spec. Publ.; No. 425, 496-499(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol.2); CONF-750303—P2. 

A technique was developed which employs two neutron 
sources ("Cf and ***Pu-Be) and three Nal(TI) detectors to deter- 
mine the H, Ca, Si, and C content of calcareous aggregate 
concrete in its plastic state. These elements are indicative of the 
water, cement, fine aggregate and coarse aggregate components 
which along with air entrainment are key factors in strength deter- 
mination. Results are presented which demonstrate the feasibility 
of the technique for analysis of typical samples in a total time of 
the order of 10 minutes. 


20165 Effect of aging on bone mass in adult women. Cohn, 
S.H.; Vaswani, A.; Zanzi, I.; Ellis, K.J. (Brookhaven National Lab., 
Upton, NY). Am. J. Physiol.; 230: No. 1, 143-148(Jan 1976). 
Total-body calcium was measured in 40 adult women by 
total-body neutron activation analysis (TBNAA). Procedures for 
normalizing the absolute calcium measurements for the parameters 
of size and age were developed in order to effect a direct com- 
parison of women of age 30 to 78 yr. The normal total-body calci- 
um (TB/sub Ca/) for an individual can be predicted by a formula 
developed in the present study to within +- 11 percent (1.62 SD) 
at the 90 percent confidence level. The TB/sub Ca/ loss can be 
characterized by two components: one with a slower rate, 0.37 
percent/yr, and the other with a faster rate, 1.08 percent/yr. The 
latter, a more rapid postmenopausal loss, started at 50 to 60 yr 
and was superimposed on the slower rate of loss that started in the 
fourth decade and continued throughout life. The bone mineral 
content (BMC) of the radius, measured by the absorptiometric 
technique, correlated well with the total-body skeletal calcium in 
this population (r = 0.813, P less than .001). However, for inter- 
comparisons of the BMC values of individuals, normalization of 
the BMC values for size and age is required, as it is for the TB/sub 


Ca/ data. Normalization provided by the ratio of BMC to radius 
width is not adequate for comparative studies. (auth) 


20166 Changes in body chemical com with age mea- 
sured by total-body neutron activation. Cohn, S.H.; Vaswani, A.; 
Zanzi, od Aloia, J. E.; Roginsky, M.S.; Ellis, K.J. (Brookhaven Na- 
tional Lab., Upton, NY). Metab., Clin. Exp.; 25: No. 1, 85-96(Jan 
1976). 

Total-body levels of calcium and phosphorus (reflecting 
skeletal mass) and total-body levels of potassium (reflecting 
muscle mass) were measured by neutron activation analysis in 39 
men and 40 women ages 30 to 90 yr. In order to intercompare the 
total body calcium (TBCa) values in a heterogeneous population, 
such as this, it was necessary to normalize the data for skeletal 
size. The normalization consisted of dividing the absolute calcium 
level by the predicted calcium level for each individual matched to 
a set of critical parameters. The parameter used in the computa- 
tion of normal values were age, sex, muscle mass, i.e., total body 
potassium (TBK) and height. For the calcium data of the women, 
it was necessary to add an age correction factor after the age of 55 
yr. The calcium ratio (mean ratio of the predicted to measured 
TBCa) in men was 1.000 +- 7.8 percent and in women 0.996 +- 
7.1 percent. The TBCa of normal males and females can thus be 
predicted to +-13 percent (at the 90 percent confidence level). An 
exception to this was found in males (70 to 90 yr) who exhibited a 
mean calcium ratio greater than 1.13. (auth) 


20167 Nucleonics. Lyon, W.S.; Ross, H.H. (Oak Ridge Na- 
tional Lab., TN). Anal. Chem.; 48: No. 5, 96R-100R(Apr 1976). 

Recent trends in nuclear analytical techniques reported for 
the period November 1973-November 1975 are discussed briefly. 
Topics discussed are radiotracers, activation analysis, Ge(Li) spec- 
trophotometry, radiation detection systems, and _ track-etch 
techniques. Some new areas of interest and potential are pointed 
out. 171 references. (BLM) 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 18631, 18642, 20938, 21346 


20168 (RFP—2402) Investigation into the dissolution and 
direct assay of high-fired plutonium dioxide. Patterson, J.K. 
(Atomics International Div., Golden, Colo. (USA)). 10 Apr 1976. 
Contract E(29-2)-3533. 22p. Dep. NTIS $4.00. 

A fusion-melt and dissolution assay method has been 
developed and tested for the quantitative analysis of high-fired plu- 
tonium dioxide. The method employs fusion of the plutonium diox- 
ide at temperatures greater than the melting point of an eutectic 
mixture of potassium pyrosulfate plus sodium peroxide. The 
resultant melt is then titrated directly by either controlled potential 
coulometry or a gravimetric titration, using standardized ceric 
sulfate as the titrant. It has been concluded from these investiga- 
tions that by using the techniques described, high-fired plutonium 
dioxide (stochiometric) can be quantitatively dissolved and assayed 
to a degree heretofore beyond the state-of-the-art, while showing 
direct traceability to the Federal standards. After fusion, the dis- 
solution and direct assay is applicable to existing routine analytical 
procedures. The method was designed so as to minimize physical 
handling, simplify the chemical operations, and maximize the per- 
sonal safety of the analyst at an appreciable cost savings per analy- 
sis. (auth) 


20169 (UCRL—77367(Rev.1)) Semimicro determination of 
hydroxy and amino compounds using pyromellitic dianhydride. 
Selig, W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 23 Apr 1976. Contract W-7405-Eng-48. 8p. (CONF- 
760623—1). Dep. NTIS $3.50. 

From 7. propellant characterization working group meeting; 
Dover, New Jersey, United States of America *USA® (8 Jun 1976). 

The PMDA method for determining hydroxyl and primary 
and secondary amino groups was applied on the semimicro scale. 
A sample containing 0.4 to 0.6 meq amine or hydroxyl was reacted 
with 25 ml 0.04 M PMDA. The unconsumed PMDA was titrated 
with 0.08 N base. For colorless, clear samples, the phenolphthalein 
endpoint was used; for colored or turbid samples, a potentiometric 
titration is recommended. Further scaling down of the method may 
be feasible by increasing the PMDA/OH ratio. 


20170 (Y—2044) Determination of low-volatile matter in high- 
Fenn rity carbonaceous material. Keele, L.D. (Oak Ridge Y-12 Plant, 
enn. aon” May 1976. Contract W-7405-eng-26. 10p. Dep. 


High-purity carbonaceous material can be effectively 
analyzed for small quantities of volatile matter by heating the sam- 
ple to 950° C in a quartz reaction tube under a flow of an inert 
gas. All of the operations of the analysis were performed at the 
exit end of the reaction tube. The volatile matter measured by 
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weight loss of the sample confirmed its reproducibility in this type 
of analysis. (auth) 


20171 (ORNL-tr—4159) Direct electrometric determination of 
iodide and iodate ions. Paletta, B. Translated by M. Gerrard from 
Mikrochim. Acta; 1210-1214(1969). Sp. Dep. NTIS $3.50. 

The usability of an iodide-sensitive electrode for the direct 
electrometric determination of iodide and iodate ions was studied 
and the influence of interfering factors on the potentials was in- 
vestigated. (auth) 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 18500, 19259, 20680, 20695, 
20696, 20754, 20756, 20757, 21258 


20172 (ARH-CD—402) Interprocessor interface for data 
transfer between PDP-8/L and NOVA 1220 dedicated gamma ener- 
gy analysis systems. Troyer, G.L. (Atlantic Richfield Hanford Co., 
Richland, Wash. (USA)). Aug 1975. Contract AT(45-1)-2130. 
35p. Dep. NTIS $4.00. 

A method for data communication between PDP-8/L and 
NOVA 1220 computer-based multichannel analyzer systems is 
described. The method is implemented by modification of each 
system’s operating program with appropriate I/O subroutines and 
by installation of a minor amount of hardware logic to a NOVA 
general purpose interface board. The method provides for high 
speed transfer of gamma energy analysis data between a Nuclear 
Data Corporation 50/50 system and a Tracor-Northern Corpora- 
tion 660 system. (auth) 


20173 (ARH-SA—215) Detection limits for radioanalytical 
counting techniques. Hartwell, J.K. (Atlantic Richfield Hanford 
Co., Richland, Wash. (USA)). Jun 1975. Contract AT(45-1)-2130. 
42p. (CONF-750673—6). Dep. NTIS $4.00. 

From 30. northwest regional meeting American Chemical 
Society; Honolulu, Hawaii, USA (12 Jun 1975). 

In low-level radioanalysis it is usually necessary to test the 
sample net counts against some ‘Critical Level’’ in order to deter- 
mine if a given result indicates detection. This is an interpretive 
review of the work by Nicholson (1963), Currie (1968) and Gil- 
bert (1974). Nicholson's evaluation of three different computa- 
tional formulas for estimation of the ''Critical Level’’ is discussed. 
The details of Nicholson's evaluation are presenied along with a 
basic discussion of the testing procedures used. Rec« ns 
are presented for calculation of confidence intervals, for reporting 
of analytical results, and for extension of the derived formula to 
more complex cases such as multiple background counts, multiple 
use of a single background count, and gamma spectrometric analy- 
sis. (auth) 


20174 (BARC—806) XRF method for determination of com- 
mon rare earth impurities in high purity yttrium oxide. Dixit, R.M.; 
Deshpande, S.S. (Bhabha Atomic Research Centre, Bombay 
(India). Spectroscopy Div.). 1975. 14p. Dep. NTIS (US Sales 
Only) $3.50. 

An XRF method was developed for the estimation of Eu, 
Gd, Tb, Dy, Ho, Er and Yb in yttrium oxide. Samples are con- 
verted to yttrium oxalate and presented to the spectrometer in the 
form of pressed pellets. Philips PW-1220, a semiautomatic x-ray 
spectrometer, is used for the analysis. Line interference problems 
are studied for selecting analysis lines. For all the elements except 
Yb, the lower estimation limit is 0.005 percent and for Yb, it is 
0.01 percent. The average standard deviation is approximately 5 
percent for various elements in concentration range of 0.005 to 
1.0 percent. The method has been tested for its accuracy by 
analyzing synthesized samples with known composition at three 
different concentrations. (auth) 


20175 (BNWL-tr— 168) New method for the determination of 
Sr-89, Sr-90, and Y-90 in aqueous solution with the aid of liquid 
scintillation counting. Buchtela, N.; Tschunlovits, M. Translated by 
B. Russell from Int. J. Appl. Radiat. Isot.; 26: 333-338(1975). 12p. 
Dep. NTIS $3.50. 

A new method for determination of Sr, *Sr, and ®Y is 
described. The Sr sample is measured in a liquid scintillation 
counter in aqueous solution. From the results of three measure- 
ments (scintillation counting, Cherenkov counting and Cherenkov 
counting with wave length shifter) the activity of the three 
radionuclides in the sample can be determined. (auth) 


20176 Proton scattering for analysis of atmospheric particulate 


matter. Akselsson, K.R.; Nelson, J.W.; Winchester, J.W. (Florida 
State Univ., Tallahassee). Nati. Bur. Stands. (U.S.), Spec. Publ.; 
No. 425, 484-487(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 
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Proton scattering was applied to the problem of elemental 
quantitative analysis of air particulate matter. Elements up through 
chlorine may be resolved using 16 MeV protons incident upon tar- 

ets up to about | mg/cm? in thickness. Using the FSU Super FN 

andem Accelerator and a large area solid state proton detector, 
an analysis can be performed in several minutes. Combination of 
this technique with proton-induced x-ray emission analysis provides 
a means of quantitative analysis for all elements. These accelerator 
based methods are being applied to studies of the composition of 
air particulate matter in diverse locations such as St. Louis, Mo.; 
Los oo Ca.; several cities in Florida; and Bermuda. 8 figures. 
(aut 


20177 Use of elastic scattering cross section anomalies for 
depth profiling helium and hydrogen isotopes in solids. Blewer, R.S. 
(Sandia Labs., Albuquerque, NM). Natl. Bur. Stands. (U.S.), Spec. 
Publ.; No. 425, 488-491(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

A proton elastic scattering technique is described which 
makes possible direct accurate depth profile measurements of light 
element isotopes (deuterium, tritium, helium, etc.) in metal or in- 
sulator hosts. Several examples of the application of this technique 
to current problems are given in the fields of energy research and 
neutron generator target evaluation. 7 figures. (auth) 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 18630, 18631, 18697, 18794, 
19921, 20050, 20065, 20268, 20805, 21109 


20178 (BARC—814) Determination of thorium in rare earths 
chloride: coprecipitation with cerium (IV) iodate and _ spec- 
trophotometric determination with thoron. Nair, V.R.; Mishra, S.L.; 
Murthy, T.K.S. (Bhabha Atomic Research Centre, Bombay 
(India). Chemical Engineering Div.). 1975. 12p. Dep. NTIS (US 
Sales Only) $3.50. 

A method for the determination of small amounts of thori- 
um in rare earth chloride is described. This is based on the 
coprecipitation of thorium as iodate using cerium(IV) as carrier 
and final spectrophotometric determination with thoron. The effi- 


ciency of the precipitation has been checked by using *Th as 
tracer. (auth) 


20179 (BARC—827) Spectrographic determination of trace 
impurities in calcium fluoride. II. Grampurohit, S.V.; Dixit, V.S. 
(Bhabha Atomic Research Centre, Bombay (India). Spectroscopy 
Div.). 1975. 1 lp. Dep. NTIS (US Sales Only) $3.50. 

The spectrographic method developed earlier for the esti- 
mation of boron in calcium fluoride is extended to include seven 
more impurities. Calcium fluoride is mixed with 5 percent copper- 
oxyfluoride containing 100 ppm of gallium. The spectra are 
excited in d.c. arc at 15 amps and recorded on SA-1 emulsion 
using Hilger large quartz spectrograph in the region 2260-3000 A. 
The lower limits of estimation of the impurities are Cd—0.1 ppm; 
Be, Cr, Mn, Sb and Sn—1 ppm; Co—S ppm. The precision of the 
method is +-15 percent. (auth) 


20180 (BARC—829) Spectrographic determination of trace 
impurities in calcium fluoride. III. Grampurohit, S.V.; Thomas, A. 
(Bhabha Atomic Research Centre, Bombay (India). Spectroscopy 
Div.). 1975. 13p. Dep. NTIS (US Sales Only) $3.50. 

A spectrographic method is described for the estimation of 
seven impurities in calcium fluoride. The sample is mixed with 5 
percent silver chloride containing 0.1 percent of nickel oxide. 20 
mg of this mixture is loaded in U.C.C. 105-S electrodes. The spec- 
tra are excited at 10 amp d.c. and recorded on SA-1 emulsion in 
the region 2260—2900 A using Hilger large quartz spectrograph. 
The detection limits for the impurities lie between | to 10 ppm. 
The precision of the method is +-15 percent. (auth) 


20181 (ERDA—92(Vol.2), pp 686-701) Mass 
anal of coal derived liquids. Sharkey, A.G. Jr.; Shultz, J.L.; 
Schmidt, C.E.; Friedel, R.A. (ERDA, Pittsburgh). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

The increased effort in developing coal hydrogenation and 
coal gasification processes has emphasized the need for additional 
analytical methods for coal derived fuels. Mass spectrometry is 
playing a major role in analyzing many of the streams from the 
SYNTHANE and SYNTHOIL processes developed at the Pitt- 
sburgh Energy Research Center. Streams derived from coal gasifi- 
cation and coal hydrogenation processes are outlined and examples 
given for the analyses of streams containing pollutants of environ- 
mental concern. (auth) 
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20182 (LBL—4466) Measurement of NO, concentration in 
combustion using fluorescence excited by an argon—ion laser. Agar- 
wal, Y.; Hadeishi, T.; Robben, F. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jan 1976. Contract W-7405- 
Eng-48. 6p. (CONF-760102—6). Dep. NTIS $3.50. 

From 14. AIAA aerospace sciences meeting; Washington, 
District of Columbia, USA (26 Jan 1976). 

Preliminary results on the measurement of NO, in a 
premixed hydrogen—air flame are reported, using a laser-excited 
fluorescence detector. Measurements of the effective broadband 
fluorescence (6700 to 7500 A) emission cross sections excited by 
five Ar* laser lines were carried out using NO,—air mixtures in the 
1-1000 ppM range of concentrations, under atmospheric pressure 
and temperature conditions. These yielded values on the order of 
10-5 cm?*/sr. Fluorescence intensity was linear with NO, concen- 
tration in the range 1-500 ppM at total pressure of 1 atm and 
room temperature. Measurement of fluorescence at atmospheric 
pressure but elevated temperatures up to 700°K indicated almost 
no change in effective emission cross-section when a 1000 ppM 
NO,—air mixture was studied. At higher temperatures, thermal 
decomposition was observed. Instrument sensitivity under room 
temperature conditions was | ppM, and under flame conditions 
was 7 ppM. When measurement of NO, in a 1.1 equivalence (fuel 
rich) ratio flame was attempted, no NO, (greater than 20 ppM) 
was found. Even when 1000 ppM NO,-in-air mixture was used to 
oxidize hydrogen, NO, concentration greater than 20 ppM could 
not be detected in the combustion region. This sensitivity could be 
obtained only somewhat behind the flame front due to NO, chemi- 
luminescence radiation generated at the flame front. (auth) 


20183 (ORNL-tr—4125) Determination of polycyclic aromatic 
hydrocarbons in foods. 3. 3,4-Benzopyrene in vegetables. Shiraishi, 
Y.; Takabatake, E.; Shirotori, T. Translated by H. Kubota from 
Shokuhin Eiseigaku Zasshi; 15: No. 1, 18-21(1974). 6p. Dep. NTIS 
$3.50. 

According to the analytical procedure for 3,4-benzopyrene 
in Japanese daily foods which was described in a previous paper, 
fluorophotometric analyses were performed on 17 kinds of vegeta- 
bles including spinach, carrot, and cabbage. Of 33 samples ex- 
amined, 3,4-benzopyrene was detected in about 12 samples and 
relatively higher in green vegetables: for example, 3.3 ppB in 
spinach, 1.2 ppB in garland chrysanthemum, and 1.6 ppB in Bras- 
sica chinensis var. were determined in each one sample of them, 
respectively. 


20184 (INEL-TR—3) Method of determining fluorine concen- 
tration by means of atomic absorption. Gutsche, B.; Ruediger, K.; 
Hermann, R. Translated from Spectrochim. Acta, Part B; 30: 441- 
447(1975). 9p. Dep. NTIS $3.50. 

An analytical method for the specific determination of 
fluorine by atomic absorption spectrometry (AAS) has been 
developed. The sample is mixed with excess SiO, and H,SO, and 
heated to promote the formation of SiF,. The gas is fed to an 
atomization cell, where the atomic concentration of Si is measured 
by AAS using the resonance line at 251.6 nm, the Si concentration 
being a measure for the fluorine concentration in the original sam- 
ple. An acetylene-nitrous oxide flame and a graphite furnace were 
investigated as atomization cells. Relative standard deviations of 6- 
7 percent (furnace) and 8.8 percent (flame) and detection limits 
of 0.17 wgF (furnace) and 30 wgF (flame) were found. Recoveries 
in known samples were established to be between 89 and 94 per- 
cent. (auth) 


20185 Differential nuclear Overhauser enhancement for '°C 
singlet and "“C—'*°C multiplet resonances of a carboxyl carbon. 
London, R.E. (Los Alamos Scientific Lab., NM); Matwiyoff, N.A.; 
Kollman, V.H.; Mueller, D.D. J. Magn. Resonance; 18: No. 3, 555- 
557(Jun 1975). 

To test for significant differential nuclear Overhauser effects 
in multiplet and singlet resonances of '*C for carboxyl carbons not 
directly bonded to hydrogen, NMR experiments were performed 
on 6-phosphogluconate (6PGA) prepared from 74 percent 
uniformly labeled glucose. The NMR experiments are described in 
detail. Mathematical expressions for ‘’three spin effects’’ to ex- 
plain the differential Overhauser effects are given; and using these 
expressions, values for the ratio of singlet to doublet enhancement 
very close to the measured values for 6PGA were calculated. 
(BLM) 


20186 Characteristic noise 
spectrometric sources. Talmi, Y.; Crosmun, R.; Larson, N.M. (Oak 
Ridge Naional Lab., TN). Anal. Chem.; 48: No. 2, 326-335(Feb 
1976). 

This study deals with the noise characteristics of various 
analytical spectrometric systems, including primary plasma excita- 
tion and flame sources. The noise power spectra of these spec- 
trometric sources have been obtained digitally using a dedicated 


tra of some common analytical 


Fourier processor which calculated the power density functions by 
direct Fourier analysis. In addition, a quantitative estimate of the 
magnitude of these noise fluctuations was also obtained. In the 
Discussion section, an attempt has been made to isolate the few 
experimental factors that are most dominant in the generation of 
noise in spectrometry sources and to determine their origin. The 
analytical implications of the noise phenomena are also discussed. 
In particular, the merits of signal modulation techniques and mul- 
tiplex transform techniques, e.g., Hadamard transform spec- 
trometry, are reevaluated, based on the experimental noise data 
obtained in this study. 


20187 Observation and interpretation of x-ray absorption edges 
in iron compounds and proteins. Shulman, R.G.; Yafet, Y.; Eisen- 
berger, P.; Blumberg, W.E. (Bell Labs., Murray Hill, NJ). Proc. 
Natl. Acad. Sci. U.S.A.; 73: No. 5, 1384-1388(May 1976). 

X-ray absorption spectra near the K/sub a/ edge have been 
measured in various iron group compounds using the intense 
synchrotron radiation available at the Stanford Synchrotron 
Research Project. In the cubic compounds KMF; where M = 
Mn*?, Fe*?, Cot?, Ni*?, and Zn*?, well resolved lines were ob- 
served and assigned to the Is yields 3d, Is yields 4s, and Is yields 
4p transitions. The observed energies agreed rather well with the 
spectroscopic energy levels of the Z + | ion and the intensities are 
shown to agree with those expected on the basis of one electron 
transition of the form Z Is*d/sup n/(L,S) yields (Z + 1)1s*d/sup 
n/n'l'(L’’,S). The energies of the intense Is yields 4p transition in- 
crease by about 5 V going from KFeF; to K,NaFeF,, but only by 
about | V from K,Fe(CN), to K,;Fe(CN),. The transitions confirm 
that upon oxidation of the hexacyanides the iron electronic struc- 
ture barely changes. In the iron sulfur protein rubredoxin, where 
the iron is bound to a tetrahedron of sulfurs, the Is yields 3d 
transition was about seven times more intense than the same 
transition in an octahedrally coordinated compound. These intensi- 
ties parallel those observed in the d-d transitions of optical spectra, 
because in both types of spectra the intensities depend upon 4p 
admixture. In the heme protein cytochrome c, upon oxidation the 
Is yields 4p transition shifts only about | V to higher energies, 
similar to the iron hexacyanides. These results are discussed in 
terms of covalent bonding. 


SEPARATION PROCEDURES 


REFER ALSO TO CITATION(S) 18698, 18705, 18761, 18766, 
20010, 20234, 20288, 20936 


20188 Selective chromatographic separation of sulfur dioxide 
with organic reagents. Teller, A.J. (to Teller Environmental 
Systems, Inc.). US Patent 3,932,589. 13 Jan 1976. Filed date 14 
Jun 1974. 10p. 

This invention comprises a method for the separation of one 
component or more from a vapor or gas mixture which involves 
the step of reacting the component to form a complex or thermally 
decomposible molecule by reaction with a compound adsorbed or 
otherwise deposited on a solid carrier. Typical of the gas com- 
ponents that can be so removed and recovered if desired are car- 
bon dioxide, oxygen, nitrogen oxide, carbon monoxide, sulfur diox- 
ide, silicon tetrafluoride, hydrogen sulfide, aromatic hydrocarbons, 
mercaptans, HCN, HF, HCL, BF; and HBr. Compounds which are 
adsorbed on the solid carrier for reaction with these various com- 
ponents include various carbonates, such as K, Na, Li, Ca, Cd, Ba; 
various sulfites, such as K, Na, Li, Cd and Ag; fluorides, glyoximes, 
ferrous and cupric salts, cuprous amine complexes, dioxane, urea, 
phosphates, chlorinated aromatics, organic nitriles, benzaldehyde, 
quinols, etc. The original compound is subsequently regenerated 
and the gas component recovered by heating this product molecule 
above its decomposition temperature. 6 Claims, 2 Drawing Figures. 


20189 (BNL—20535-R) Preliminary design and analysis of a 
process for the extraction of lithium from seawater. Steinberg, M.; 
Dang, V.D. (Brookhaven National Lab., Upton, N.Y. (USA)). Sep 
1975. 34p. (CONF-760112—4). Dep. NTIS $4.00. 

From Symposium on United States lithium resources and 
requirements by the year 2000; Lakewood, Colorado, United 
States of America *USA® (22 Jan 1976). 

The U.S. demand for lithium by the industrial sector and by 
a fusion power economy in the future is discussed. For a one mil- 
lion MW(e) CTR (D-T fuel cycle) economy, growing into the 
beginning of the next century (the years 2000 to 2030), the cumu- 
lative demand for lithium is estimated to range from (0.55 to 4.7) 
x 107 to 1.0 x 10° kg. Present estimates of the available U.S. 
supply are 6.9 x 10° kg of lithium from mineral resources and 4.0 
x 10° kg of lithium from concentrated natural brines. There is, 
however, a vast supply of lithium in seawater: 2.5 x 10" kg. A 
preliminary process design for the extraction of lithium from sea- 
water is presented: seawater is first evaporated by solar energy to 
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increase the concentration of lithium and to decrease the concen- 
tration of other cations in the bittern which then passes into a 
Dowex-50 ion exchange bed for cation adsorption. Lithium ions 
are then eluted with dilute hydrochloric acid forming an aqueous 
lithium chloride which is subsequently concentrated and elec- 
trolyzed. The energy requirement for lithium extraction varies 
between 0.08 and 2.46 kWh(e)/gm for a range of production rates 
varying between 10* and 10* kg/y; this is small compared to the 
energy produced from the use of lithium in a CTR having a value 
of 3400 kWh(e)/g Li. Production cost of the process is estimated 
to be in the range of 2.2 to 3.2 cents/g Li. As a basis for the 
process design, it is recommended that a phase equilibria study of 
the solid—liquid crystallization processes of seawater be con- 
ducted. Uncertainties exist in the operation of large solar ponds for 
concentrating large quantities of seawater. A search for a highly 
selective adsorbent or extractant for Li from low concentration 
aqueous solutions should be made. Other physical separation 
= such as using membranes should be investigated. 9 ta- 
les. (DLC) 


20190 (CONF-760336—2) Centrifugal system for affinity 
chromatography with eluate monitoring. Shumate, S.E. II; Scott, 
C.D. (Oak Ridge National Lab., Tenn. (USA)). 1976. 17p. Dep. 
NTIS $3.50. 

From 8. annual symposium on advanced analytical concepts 
for the clinical laboratory; Oak Ridge, Tennessee, United States of 
America *USA® (25 Mar 1976). 

A prototype centrifugal system was developed which per- 
mits parallel photometric monitoring of eluate streams from a radi- 
al array of chromatographic columns. The modular rotor design 
consists of a discoidal center insert for eluent and sample appor- 
tionment, the chromatographic columns, and flow-through cu- 
vettes, all mounted on an aluminum base plate. A common sample 
is introduced simultaneously to each column; a single eluent 
stream is used for all columns. The goal is to simultaneously assay 
for 8 to 16 serum proteins from a single sample using affinity chro- 
matography. Immunosorbents (consisting of antibodies to human 
immunoglobulins covalently bound to alumina particles) allow 
simultaneous determinations of IgG and IgM from a single human 
serum sample in less than 16 min. 


20191 (SRO—763-3) Synergistic solvent extraction. Progress 
report, July 10, 1974—September 30, 1974. Davis, M.W. Jr. 
(South Carolina Univ., Columbia (USA). Coll. of Engineering). 15 
Oct 1974. Contract AT(38-1)-763. 4p. Dep. NTIS $3.50. 

Progress made in the solvent extraction and separation of 
Ho and Nd using the synergistic system 
kerosene—HTTA—TBP—HNO,; is briefly reported. The process 
development is such that radiation stability tests of HTTA and ex- 
amination of the solvent washing procedure are necessary. If these 
tests prove satisfactory then the flowsheet developed can be used 
for the separation of lanthanides from actinides. (JSR) 


20192 (UCRL—52034) Applicability of chemical getter beds to 
scavenge tritium from inert gases. Maienschein, J.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 10 Mar 
1976. Contract W-7405-Eng-48. 79p. Dep. NTIS $5.00. 

Chemical getters can be used to scavenge tritium from inert 
gases. Cerium, which forms a hydride with a low dissociation pres- 
sure, has high reactivity, and is relatively inexpensive, is a good 
candidate getter material for such a scavenger system. Mathemati- 
cal models for using cerium in both fixed- and fluidized-bed reac- 
tors predict satisfactory performance. Moreover, the capital cost of 
a gettering system, estimated to be between $115,000 and 
$166,000 (m*/s) flow, is competitive with that of the conventional 
catalytic-oxidation molecular-sieve system ($330,000/m*/s) now 
used. The gettering concept, therefore, warrants further investiga- 
tion. This report assesses the feasibility of such a system. 


20193 (UCRL—77728) Assessment of a chemical getter for 

scavenging tritium from an inert gas. Maienschein, J.L. (California 

Univ., Livermore (USA). Lawrence Livermore Lab.). 7 May 1976. 

Contract W-7405-Eng-48. 15p. (CONF-760622—7). Dep. NTIS 
0. 


From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

Results are presented of a study aimed at determining the 
feasibility of using chemical getter beds to scavenge tritium from 
inert gases. Two types of getter bed, fixed and fluidized, were con- 
sidered, using cerium as the getter material. Mathematical-model- 
ing results and capital-cost estimates indicate that not only is the 
gettering approach technically feasible, it could lead to considera- 
ble cost savings over catalytic oxidation, the tritium-removal 
method traditionally used. 


20194 Nitric oxide analysis and scrubber therefor. Frain, J.P.; 


Harman, J.N. Ill; Neti, R.M. (to Beckman Instruments, Inc.). US 
Patent 3,934,991. 27 Jan 1976. Filed date | Mar 1971. 6p. 


OCTOBER 1976 


A method is described for analyzing nitric oxide (NO) in a 
gas stream containing nitrogen dioxide (NO,); included is a 
scrubber apparatus for selectively removing nitrogen dioxide from 
a gas stream containing nitric oxide. The scrubber material in the 
container includes silver carbonate whereby the scrubber has an 
efficiency of at least about 99 percent and a capacity of about 
11.5 parts per million hours of 99 percent nitrogen dioxide 
removal per gram of silver carbonate. The method involves passing 
the gas stream through a scrubber material containing silver car- 
bonate so as to remove nitrogen dioxide from the gas stream while 
passing the nitric oxide unattenuated and thereafter conveying the 
gas stream from the scrubber material to an analyzer for nitric 
oxide. 5 Claims, | Drawing Figure 


20195 Process for treatment of pyrochlore concentrates. Char- 
lot, G. (to Societe Francaise d’Electrometallurgie). US Patent 
3,947,542. 30 Mar 1976. Priority date 8 Dec 1972, France. 6p. 

A continuous process is described for extraction of niobium, 
rare earths and thorium from niobium ore concentrates which in- 
cludes digesting the ore with a hot solution containing 13 to 16 
moles of sulphuric acid per liter, diluting the solution to a concen- 
tration of 10 to 13 moles of sulphuric acid per liter, separating the 
insolubles from the solution which includes alkaline earth sulphates 
and the sulphates of thorium and rare earths that are present, 
reducing titanium in solution to the trivalent state and diluting the 
solution to a concentration of 5 to 7 moles of sulphuric acid per 
liter, separating the precipitated niobium oxide and sulphates of 
thorium and rare earths, and then concentrating the resulting solu- 
tion to the level desired for recycle to the digestion stage. 10 
Claims, No Drawings. (auth) 


INORGANIC AND PHYSICAL CHEMISTRY 
REFER ALSO TO CITATION(S) 18435, 20111, 20140 


20196 Multiplicity of solutions of a differential equation arising 
in chemical reactor theory. Parter, S.V.; Stein, M.L.; Stein, P.R. 
(Univ. of Wisconsin, Magison). Stud. Appl. Math.; 54: No. 4, 293- 
314(Dec 1975). 

A multiplicity of solutions of the following boundary 
problem is presented: Y'’ + 1/X Y’ + B exp [-1/ parallel Y paral- 
lel] = O, O less than or equal to X less than or equal to 1, Y’ (O) 
=O, Y(1) = tau where tau, 8 greater than or equal to O are non- 
negative parameters. This problem arises in the study of chemically 
reacting systems with cylindrical symmetry; Y is then essentially 
the temperature, and 8 is a dimensionless combination of other 
physical parameters. Various sections of the paper describe the 
computational scheme, the necessary estimates for the a posteriori 
error bounds, and how these estimates and the computational 
results can be used to establish certain conclusions in the computa- 
tional scheme. Material in an appendix describes in detail how the 
crucial bound on the residuals was computed. (BLM) 


20197 Annual review of physical chemistry. Volume 26. Eyr- 
ing, H.; Christensen, C.J.; Johnston, H.S. (eds.). Palo Alto, CA; 
Annual Reviews Inc. (1975). 436p. 

Eighteen papers critically reviewing the latest developments 
in different areas of physical chemistry are compiled. The topics 
discussed are government support of chemical research, ion- 
molecule reactions, quantum chemistry, light scattering by gases, 
picosecond spectroscopy of molecular dynamics in_ liquids, 
biomembranes and etch freezing, origin of the genetic code, struc- 
ture of liquids, NMR at high pressures, isotope effects in chemical 
kinetics, photoelectron spectroscopy, double resonance and the or- 
ganic triplet state, laser studies of gas phase chemical reaction 
dynamics, charge transfer at eleectrochemical interfaces, pollution 
of the stratosphere, transformation of solids to liquid fuels, 
molecular and atomic applications of time-dependent Hartree-Fock 
theory, and Rayleight and Raman optical activity. An extensive 
bibliography is appended to each paper. Separate abstracts were 
prepared for five papers. (JSR) 


20198 Solubility and thermodynamic functions for a 3-2 salt, 
samarium sulfate, in water and sulfuric acid solutions at tempera- 
tures to 350°C. Marshall, W.L.; Slusher, R. (Oak Ridge National 
Lab., TN). J. Inorg. Nucl. Chem.; 37: No. 10, 2171-2176(Oct 
1975). 

To broaden the types of salts studied in high temperature 
aqueous systems, solubilities of 3 to 2 samarium sulfate hydrates 
have been determined in water (25 to 350°C) and in aqueous sul- 
furic acid (150 to 250°C). The values in water for the octahydrate 
decrease from 0.033 m at 25°C to 8 x 10® m for a lower hydrate at 
350°C. Assumptions of several sets of ionic species saturating the 
sulfuric acid solutions have been tested by extended 
Debye—Hueckel theory, which suggests that the 3 to 2 samarium 


CHEMISTRY 2133 


sulfate may behave predominantly as a 2 to 2 sulfate at high tem- 
peratures, thus producing Sm,(SO,),?* and SO,?~ ions in solution. 
Similar treatment of Lietzke and Stoughton’s solubilities of 
lanthanum sulfate in sulfuric acid at 135 to 160°C is not incon- 
sistent with this suggestion. Based on behavior as a 2 to 2 salt, 
thermodynamic functions for the solubility of samarium sulfate 
hydrate at 150 to 250°C are presented, together with some com- 
parisons from the solubilities of lanthanum sulfate hydrate. 


20199 Synthesis, structures, and properties of new macrocyclic 
ligands and novel sexadentate iron complexes produced by electro- 
philic reactions of the iron derivatives. Riley, D.P. (Ohio State 
Univ., Columbus); Stone, J.A.; Busch, D.H. J. Am. Chem. Soc.; 98: 
No. 7, 1752-1762(31 Mar 1976). 

A template synthesis of ionizable 14-, 15-, and 16-mem- 
bered tetraaza, tetraene macrocyclic ligands, devoid of functional 
substituents, has been devised. Also, the synthesis of six-coordinate 
dicationic iron(II) complexes of the new ligands are described. For 
the 14-membered ligand a trans diacetonitrile complex was ob- 
tained, but for both the 15- and 16-membered ligands, acetonitrile 
molecules add electrophilically to the y-carbons of the macrocycle, 
producing the complex of novel sexadentate ligands. The latter 
represent examples in which coordinate saturation is achieved by 
the appending of two donor groups to a tetradentate macrocyclic 
ligand. These structures are formally analogous to such natural 
heme proteins as cytochrome c. 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 18837, 18993, 19964, 20132, 
20134, 20182 


20200 (AD-A—010856) Spectroscopic properties of rare earth 
borohydrides: Er(BH,),;-3THF in pure and mixed crystals. Technical 
report No. 7, 1 Jan—1 Jun 1975. Bernstein, E.R.; Chen, K.M. 
(Princeton Univ., N.J. (USA). Dept. of Chemistry). 12 Jun 1975. 
Contract N00014-67-A-0151-0032. 53p. NTIS $4.25. 

The optical spectra of Er(BH,)3;-3THF neat crystals and La, 
Gd, Y(BH,)3-3THF mixed crystals are reported and analyzed. 
Lanthanum borohydride is found to have a different room tem- 
perature crystal structure (triclinic) from Er, Gd, Y(BH,);- 
3THF(Pbcn). At low temperature the Pben crystals undergo a 
phase transition to a structure with two crystallographically in- 
equivalent sites in a unit cell. The optical spectra of Er(BH,),- 
3THF in Er, Y, Gd(BH,)3-3THF crystals clearly evidence these 
two sites. Large vibronic intensity is observed at 1.6K and 77K and 
nine ‘molecular’ vibrations are assigned. These modes are quite 
similar to those found for U(BH,),. Er(BH,),-3THF/La(BH,)s- 
3THF spectra are very different: no vibronic transitions are ob- 
served but many (often upwards of fifty for a given manifold) 
weak sharp ‘satellite’ lines are found associated with pure elec- 
tronic transitions. These data are discussed in terms of structural 
differences and comments on bonding and covalent character in 
lanthanide borohydrides are made. (GRA) 


20201 Thermodynamic functions at saturation of several metal 
sulfates in aqueous sulfuric and deuterosulfuric acids at tempera- 
tures up to 350°C. Marshall, W.L. (Oak Ridge National Lab., TN). 
J. Inorg. Nucl. Chem.; 37: No. 10, 2155-2163(Oct 1975). 

From solubilities of several metal sulfates in aqueous solu- 
tions of sulfuric and deuterosulfuric acids at temperatures up to 
350°C, together with second ionization quotients (Q,) of the acids, 
solubility products (Q/sub sp/) have been calculated. When 
isothermal values of log Q/sub sp/ in solutions of widely varying 
molality of acid were plotted against an extended Debye—Hueckel 
equation, the extrapolation to zero ionic strength yielded a solubili- 
ty product constant (K/sub sp/). Solubilities interpreted in this 
manner were those for MgSO,.H,O, NiSO,.H,O, CaSO,.2H,O, 
CaSO,.1/2H,O, CaSO,, Li,SO, and Na,SO, in H,SO,-H,O solutions 
and for MgSO,.D,0, NiSO,.D,0, and Li,SO, in D,SO,-D,O solu- 
tions. With the exceptions of CaSO,.2H,O and CaSO,.1/2H,O stu- 
died only at 25 to 60°C and 125°C, respectively, all solubilities of 
salts were evaluated at temperatures from 200 to 350°C. Ad- 
herence to extended Debye—Hueckel theory was good, and pro- 
vided a method for calculating mean activity coefficients of the 
several separate salts in the acidic media. Values of log K/sub sp/ 
for each metal sulfate were plotted against 1/T (°K) to yield ther- 
modynamic functions. Similarities in behavior between the satu- 
rated H,SO,-H,O and D,SO,-D,O solutions and between Li,SO, 
and Na,SO, solubilities are described. 


20202 (BNWL-CC—410) Progress report on work order C- 
84887, September—December 1965. Harmon, K.M. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). 1965. Contract 
AT(45-1)-1830. 1Sp. Dep. NTIS $3.50. 


The T and X ‘He release of irradiated N-reactor targets in- 

le and during flux extraction studies was determined. The 
water content of the targets was determined as barely allowable. 
Possibility of volatile B compound formation during flux extraction 
was evaluated. (JSR) 


20203 (LA-UR—76-1070) Some considerations in establishing 
thermodynamic activities from high temperature EMF measure- 
ments. Elliott, G.R.B. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-ENG-36. 16p. (CONF- 
760521—3). Dep. NTIS $3.50. 

From Meeting of the Electrochemical Society; Washington, 
ory of Columbia, United States of America *USA® (2 May 
1976). 

Various sources of uncertainty and error in establishing 
thermodynamic properties from experimental data are discussed 
and evaluated. These problems reflect experimental difficulties, the 
frequent absence of necessary data, some dubious assumptions in 
the absence of data, certain fallacies when simple models are com- 
bined with thermodynamic manipulations to correlate limited or 
imprecise data, and some ill-chosen methods of describing data. 
Effects of metal solubility in molten salts, of reactions between 
electrolyte and metal, of experimental errors, and of poor models 
are considered. 


20204 (LBL—3720) Cohesive of the elements. 
Brewer, L. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). 1975. 18p. Dep. NTIS $3.50. 

This is a review and data compilation of the atomization 
energy and valence state bonding energy for all the elements and 
their polymorphs. 59 references. (DLC) 


20205 (PB—245046) Structure and of adsorbed ox- 
ides of sulfur. Final report, 1 May 1970—30 Apr 1973. Lunsford, 
J.H. (Texas Agricultural and Mechanical Univ., College Station 
(USA). Dept. of Chemistry). Oct 1974. 88p. NTIS $4.75. 

The purpose of the research reported here was to determine 
the structure and reactivity of adsorbed oxides of sulfur and other 
small sulfur-containing molecules. The molecules that were studied 
include the anion radicals of sulfur dioxide, sulfur trioxide, a 
triatomic sulfur species and carbonyl sulfide. Diamagnetic sulfate 
ions, as well as covalently bonded oxides of sulfur, were also stu- 
died. The adsorbent was a high surface area magnesium oxide 
powder. Electron paramagnetic resonance and infrared spectrosco- 
py were used to characterize the surface species. The results show 
that electronegative molecules such as sulfur dioxide adsorb either 
by an electron transfer from the solid, forming a negative radical 
ion, or by reacting with the oxide ions of the lattice. (GRA) 


20206 Semi-empirical MO calculations of some boroxines. 
Haworth, D.T. (Marquette Univ., Milwaukee); Scherr, V.M. J. 
Inorg. Nucl. Chem.; 37: No. 9, 2010-2011(Sep 1975). 

All valence electron calculations of boroxine and a series of 
substituted boroxines: B,;H,;O;, B;(OH),0;, B;Cl,;0;, B;F;Os, 
B,F,HO, and B,FH,O;, were reported. The charge distribution of 
these compounds was compared with that of the parent compound. 
Further comparison was then made with the corresponding 
borazines and with the mobile bond orders. The calculations were 
primarily of the valence electron Mulliken-Wolfsberg-Helmholz 
type. The ring boroxine bond angles and the B-O-H angle were 
taken at 120° with the following bond lengths: B-O, 1.36 A; B-Cl, 
1.75 A; B-F, 1,30 A; B-H, 1.18 A; O-H, 1.0 A. 


20207 (ORNL-tr—4134) Solubility products of mercury ha- 
lides in water. Brodsky, A.E.; Scherschewer, J.M. Translated by M. 
Gerrard from Z. Elektrochem.; 32: No. 1, 1-4(1926). 6p. Dep. 
NTIS $3.50. 

The solubility products of Hg,Cl, and Hg,Br, at 11 to 
26.5°C were determined by a modified electrometric method. The 
data agree well with directly measured emf values of the reference 
cell but not with previous measurements. The solubility product of 
Hg,I, was measured indirectly. 3 figures, 6 tables. (auth) 


20208 (LA-tr—76-12) Studies on calcium carbide (Report IV) 
pg ae and heat of formation of calcium carbide. Kemeyama, 

; Inoue, Y. Translated from Kogyo Kagaku Zasshi; 45: No. 7, 
656-658(1942). 14p. Dep. NTIS $3.50. 

Calcium carbide samples of high purity (97.9 percent) were 
combusted and the calorific values recorded; the following value 
was obtained: CaC, + 5/2 O, = CaO + 2CO, + 330.1 kcal. From 
the above, the following values were obtained: Ca/sub (a@)/ + 
2C/sub B graphite/ = CaC, + CO + 10.6 kcal. CaO + 3C/sub B 
gtaphite/ = CaC, + CO + 114.8 kcal. CaC, + N, = CaCN, + C/sub 
B graphite/ + 74.6 kcal. This value for the heat of formation of 
CaC, is smaller by about 3 kcal compared to previous values. The 
present value is believed to be more precise than those obtained 
by other researchers, by using a calcium carbide sample of greater 
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purity and by eliminating the introduction of various inaccuracies 
through the use of the combustion method rather than the conven- 
tional acetylene generation method. (auth) 


20209 (UCRL-Trans—11049) Determination of the composi- 
tion and stability constant of complex ions from the solubility curve. 
Fomin, V.V. Translated from Zh. Fiz. Khim.; 29: No. 9, 1728- 
1729(1955). 6p. Dep. NTIS $3.50. 

The nature of the ions forming on dissolution of AgCl and 
their stability constants were determined with the aid of tangents 
drawn to the curve of the logarithm of solubility versus logarithm 
of the addend concentration at angles n — m + 1/2, where n is the 
number of coordinated groups and m is the number of anions in 
the simple salt AX/sub m/. It was established that AgCl molecules 
and AgCl,- ions are formed. The logarithms of the solubility 
product and the stability constants of ions AgCI® and AgCl,~ are 
respectively —9.74 +- 0.08, 3.36 +- 0.12, and 5.20 +- 0.12. 


20210 (RFP-Trans—190) Carbonization of calcium metasil- 
icate in a foam apparatus. II. Absorption of carbon dioxide by calci- 
um metasilicate pulp under foam conditions. Safaryan, M.A.; 
Gabrielyan, R.S. Translated from Arm. Khim. Zh.; 23: No. 1, 78- 
84(1970). 6p. Dep. NTIS $3.50. 

It is shown that the degree of carbon dioxide absorption 
during carbonization of calcium metasilicate pulp under foam con- 
ditions depends on the velocity and concentration of the gas, the 
liquid:solid ratio of the metasilicate pulp, CO;~-ion content of the 
original pulp, depth of the foam layer, and carbonization tempera- 
ture. Empirical equations for calculating the dependence of carbon 
dioxide absorption on the indicated factors were obtained. (auth) 


20211 (BNWL-tr—176) Preparation and properties of a 
clathrate with a very large sphere of existence: the silicide of sodium 
Na/sub x/Si,3.-. Cross, C.; Benejat, J.C. Translated by R. Bush from 
Bull. Soc. Chim. Fr.; 5: 1739-1743(1972). Llp. Dep. NTIS $3.50. 

The behavior of the silicide of sodium (0 less than x less 
than 24) is typically that of a clathrate. The facility with which the 
interstitial sodium atoms are inserted in or withdrawn from the sil- 
icon lattice shows in a striking manner that these alkaline atoms 
are not tied to the lattice by true chemical bonds; it results in a 
particularly extensive area of nonstochiometry. The presence of 
sodium atoms seems to stabilize the covalent lattice of silicon of 
low compactness which otherwise could not be observed in the 
total absence of interstitial atoms (x = 0). In the cadre of struc- 
tures of clathrate type, the silicide of sodium Na/sub x/Sij3. is the 
first known clathrate of the ‘hydrate of liquid’’ type which permits 
interstitial atoms of small size in ali the insertion sites. 


20212 Chemiluminescence of IF in the gas phase reaction of I, 
with F,. Birks, J.W.; Gabelnick, S.D.; Johnston, H.S. (Univ. of 
California, Berkeley). J. Mol. Spectrosc.; 57: 23-46(1975). 

Emission from both the B *PI,* state and the previously un- 
reported A PI, state of IF has been observed in the gas phase 
reaction of I, with F, at low pressures. For the B *PI,* state the 
transition moment and vibrational populations were extracted from 
the spectra by a least-squares method whereby theoretical band 
shapes were fit to the experimental data. The effect of flow rates 
of reactants and Ar on the relative emission from the two elec- 
tronic states, the effect of pressure on the B *PI,* state, and extinc- 
tion of emission near 470 nm all favor the population of excited 
electronic states through a four-center reaction complex, rather 
than association of F and I atoms. It is argued that there is an 
avoided curve crossing between the lowest two *PI,* states of IF, 
and that the ground state dissociation energy is 23,229 +- 100 
cm~'. The radiative lifetime of the B *PI,* state is estimated to be 
10-3 sec and to be much shorter than that of the A °PI, state. 


20213 Prediction of properties using classical 
nonspherical models. Verlin, J.D. Ames, IA; Iowa State Univ. 
(1975). 189p. University Microfilms Order No. 76-9609. 

Thesis (Ph. D.). 

The general formulation of the classical kinetic theory, 
which is needed to predict transport properties of gases in situa- 
tions where the hydrodynamic equations are valid, is reviewed. A 
rigid convex model of tetrahedral symmetry is used to predict the 
(Senftleben-Beenakker) effect of a static magnetic field on the 
thermal conductivity and viscosity of pure CH,, CD, and CF,. The 
parameters of the model are optimized and are found to assume 
physically reasonable values. The calculations agree with experi- 
ment to a degree comparable to that of similar work on diatomic 
molecules. A generalized scattering cross section, (SCC) which 
can be evaluated exactly for the limiting cases of a spherical soft 
potential and rigid ovaloids is defined. For a general soft nonspher- 
ical interaction of the Kihara type, a suitable approximation for the 
momentum dependence is made with the following attributes: SCC 
reduces to the form for soft sphere and rigid ovaloid in the limits 
and the resulting matrix elements of the collision operator can be 
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written in terms of the familiar Q* integrals. This formulation is 
used to investigate thermal diffusion in binary isotopic mixtures of 
CO. Calculations are made in an 80°K to 300°K range which in- 
cludes the inversion temperatures for all mixtures studied. Thermal 
conductivity and diffusion coefficients of CO are also calculated. 
The parameters of the model can be adjusted to account for the 
major features of the experimental data. The physical significance 
of the parameters is discussed. 


20214 Isotope effects in chemical kinetics. Klein, F-.S. 
(Massachusetts Inst. of Tech., Cambridge). Annu. Rev. Phys. 
Chem.; 26: 191-210(1975). 

Recent studies on hydrogen isotope transfer reactions in the 
gas phase chemistry of thermal and excited species, ionic systems, 
and reactive scattering and theoretical attempts made to rational- 
ize experimental observations are critically reviewed. Topics 
discussed are bimolecular reactions, termolecular reactions, 
unimolecular decomposition reactions, molecular beam scattering, 
chemil ence and laser reactions, ion-molecule reactions, 
and unimolecular ionic decomposition reactions. In the review of 
theory theoretical kinetic isotope effect calculations, trajectory cal- 
culations, and quantum chemical calculations are considered. 199 
references. (JSR) 


20215 Photoelectron y. Carlson, T. A. (Oak Ridge 
National Lab., TN). Annu. Rev. Phys. Chem.; 26: 211-233(1975). 

Recent accomplishments by photoelectron spectroscopy in 
the study of molecular orbitals in free molecules are reviewed. 
New areas of study for photoelectron spectroscopy such as non- 
volatile materials, excited species, surface studies, and autoioniza- 
tion are emphasized. A short review is also given of the more im- 
portant developments in instrumentation and theory relevant to 
photoelectron spectroscopy. 150 references. (JSR) 


20216 Confirmation of the discrepancy between theory and ex- 
periment for the B tilde'A’’ state of HCN. Schwenzer, G.M.; 
Bender, C.F.; Schaefer, H.F. Ill. (Univ. of California, Berkeley). 
Chem. Phys. Lett.; 36: No. 2, 179-182(1 Nov 1975). 

Ab initio calculations have been carried out on the first and 
second 'A”’ states of HCN using relatively large and flexible basis 
sets. The predicted geometries have been compared with the ex- 
perimental results of Herzberg and Innes and with earlier calcula- 
tions on HCN. These calculations concur with earlier theoretical 
results and the Walsh diagram prediction that Herzberg and Innes 
assignment of the tilde B'A’’ state with bond angle 114.5° is incor- 
rect. 


20217 Mass determination of dissociation ener- 
gies of high-temperature molecules: ScS, YS, LaS, ZrS, UO. Steiger, 
R.P.; Cater, E.D. (Ames Lab., IA). High Temp. Sci.; 7: No. 4, 288- 
300(Dec 1975). 

Gaseous isomolecular equilibria of types MS + N= NS +M 
and MO + N = NO + M, where M and N are variously the ele- 
ments Sc, Y, La, Zr, and U, were studied mass spectrometrically, 
over appropriate mixed solid phases heated in a tungsten Knudsen 
cell. Dissociation energies were derived, using as reference values 
D,.°( US) = 124.0 +- 2.3, Do YS) = 125.4 +- 2.5, and De YO) = 
170.0 +- 3.0 kcal/mole. '’Preferred values’’ obtained by consider- 
ing the results of the present study and literature values are ScS, 
113.4 +- 3.0; YS, 125.4 +- 2.5; LaS, 136.0 +- 3.0; ZrS, 136.6 +- 
4.0; and UO, 181.0 +- 4.0 kcal/mole. Determination of ground 
state degeneracies of US and UO by calculating the electronic en- 
tropies of the molecules was attempted. 4 tables, 33 references. 


20218 Homopolyatomic ions of the post-transition elements: 
synthesis, structure, and bonding. Corbett, J.D. (Ames Lab., IA). 
Chemistry; 21: 129-158(1976). 

The preparation of polyatomic cations principally as 
equilibrium phases from acidic melt systems, the structure of these 
cations, and their bonding arrangements are discussed. The 
polyatomic cations are best prepared under conditions termed 
“anticoordination chemistry,’’ i.e., in the absence of compexing 
via either solvent, anion, or added ligand. These polyatomic groups 
of the post-transition elements usually occur in bonding arrange- 
ments in which not only the bonding orbitals but also sufficient 
nonbonding orbitals are filled so that the clusters have a relatively 
low charge with a resulting average low oxidation stage. generally 
+-1. The reduction reactions of the metals with their correspond- 
ing molten chlorides are described in detail. Solubilities of the 


“metals were determined in both their molten chlorides and in 


tetrachloroal te melts. Phase studies were carried out on 
many of these systems. Crystalline structures for some of the 
cluster cations have been determined. Some evidence for the ex- 
istence of polyiodine cations is described briefly as is that for 
anionic clusters of some elements of groups VI and VII. (BLM) 


CHEMISTRY 2135 


20219 Diffraction pattern and structure of amorphous solid 
water at 10 and 77°K. Narten, A.H. (Oak Ridge National Lab., 
TN); Venkatesh, C.G.; Rice, S.A. J. Chem. Phys.; 64: No. 3, 1106- 
1121(1 Feb 1976). 

X-ray diffraction data show that there are at least two forms 
of amorphous solid water which differ in density and second 
nearest-neighbor oxygen—oxygen distribution. (a) The lower den- 
sity form, made at 77°K, has a diffraction pattern consistent with a 
structure that has oxygen—oxygen nearest-neighbor tetrahedral 
symmetry on average, and a nearest neighbor O—O separation of 
2.76 A with small dispersion. The density of this material is esti- 
mated to be 0.94 g cm™*. While it is not possible to uniquely 
define the structure, the data available support the notion that its 
fundamental characteristic is the existence of a randomized net- 
work of hydrogen bonds with O—O—O angular distribution 
derived from (i.e., centered about) that of ice [h. Comparison of 
neutron diffraction and x-ray diffraction data suggests strongly that 
the first shell hydrogen bonds are nearly linear and that orienta- 
tional correlations between water molecules are limited to nearest 
neighbors. (b) The higher density form, made at 10°K, has a dif- 
fraction pattern similar to, yet distinctively different from, that of 
the high temperature deposit. The O—O nearest neighbor distance 
is the same, 2.76 A, but the dispersion in this separation is larger 
in the low temperature form. The diffraction pattern shows an 
extra peak at 3.3 A, corresponding to about 1.4 molecules, the ex- 
istence of which is responsible for the estimated higher density, 
namely 1.1 g cm~*. The data are consistent with several models 
which share the feature of introducing small O—O—O angles into 
the structure. The relationships between the data, and inferences 
from the data, and the corresponding data for liquid water are 
discussed. 


20220 Thermodynamics of solid solution of hydrogen in Ta,S 
and Nb,,S,. Franzen, H.F.; Khan, A.S.; Peterson, D.T. (Ames Lab., 
IA). J. Solid State Chem.; 17: No. 3, 283-289(Mar 1976). 

Equilibrium hydrogen pressures in the systems TagS—H, 
and Nb2,S,—H, were measured for temperatures in the range 300- 
550°C. Data for five different temperatures were treated to obtain 
various thermodynamic quantities. The reactions H(S.S.) = '/,H, 
(g) for the systems TagS—H, and Nb,,S,—H, are found to be less 
endothermic than the respective metal-hydrogen reactions. Stan- 
dard entropies of dissolved hydrogen in the sulfides are similar to 
those of hydrogen in the metals. 6 tables, 4 fig. (auth) 


20221 Least-motion insertion reaction CH,('A,) + H,yieldsCH,. 
Theoretical study of a process forbidden by orbital symmetry. 
Bauschlicher, C.W. Jr. (Univ. of California, Berkeley); Schaefer, 
H.-F. ill; Bender, C.F. J. Am. Chem. Soc.; 98: No. 7, 1653-1658(31 
Mar 1976). 

Ab initio electronic structure theory has been applied to the 
insertion reaction of singlet methylene with molecular hydrogen. 
Since the molecular orbital descriptions of CH,('A,) + H, and CH, 
differ by two electrons, the least-motion approach considered here 
is forbidden in the sense of Woodward and Hoffmann. Electron 
correlation was explicitly taken into account via configuration in- 
teraction (Cl). The Cl included all singly and doubly excited con- 
figureations (a total of 1192) with respect to three reference con- 
figurations. A primary goal was the location of the saddle point or 
transition state (within the constraints of the least motion ap- 
proach adopted) geometry with R = 2.20 A, r= 0.76 A, and theta 
= 172°. This stationary point on the potential energy surface lies 
26.7 kcal/mol above separated CH,('A,) + Hy. The portion of the 
minimum energy path near the saddle point has been obtained by 
following the gradient of the potential energy in the direction of 
most negative curvature. The electronic structure at the transition 
state is compared with that of the reactants and product in terms 
of the natural orbitals resulting from the wave functions. 


20222 Molecular structure of the CIF, and CIF, radicals. A 
theoretical study. Ungemach, S.R.; Schaefer, H.F. Ill. (Univ. of 
California, Berkeley). J. Am. Chem. Soc.; 98: No. 7, 1658-1662(31 
Mar 1976). 

CIF, and CIF, are two interesting inorganic radicals whose 
quantitative molecular structures have not been determined experi- 
mentally. A priori electronic structure theory has been used in the 
present research to predict the structures of these radicals and 
their positive and negative ions. Self-consistent-field theory has 
been employed in conjunction with both minimum and double zeta 
basis sets. For CIF, more extended basis sets were used in addition. 
The CIF,* ion has a bent (bond angle 97.4°) structure quite similar 
to that of the isoelectronic SF, molecule, while CIF,” is linear. 
CIF, is predicted C/sub 2v/ with bond length 1.72 A and bond 
angle near 148°. Both minimum and double zeta basis sets predict 
CIF,* to be square pyramidal, in contrast with the known structure 
of the isoelectronic SF, molecule. Finally, both CIF, and CIF, are 
predicted to be planar. However, these structural predictions are 
qualitatively altered when chlorine 3d functions are added to the 
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basis set. Electronic structures are discussed in terms of orbital 
energies and Mulliken populations. 


20223 Structure of tadienyl(sulfur § diox- 
ide)ethenyirhodium(I), (C,;H,)Rh(C,H,)SO,. A d* complex with a 
planar MSO, group. Ryan, R.R.; Eller, P.G.; Kubas, G.J. (Los 
Alamos Scientific Lab., NM). Inorg. Chem.; 15: No. 4, 797- 
799(Apr 1976). 

The structure of (C;H;)Rh(C,H,)SO, has been determined 
by single-crystal x-ray techniques. The compound crystallizes in 
the orthorhombic space group Pcmn with cell constants of a = 
7.230 (3), b = 8.420 (2), and c = 14.124 (2) A. The structure was 
refined to an unweighted R value of 0.029 using the 696 reflec- 
tions (20 less than or equal to 50°) whose intensities were ob- 
served to be greater than 2sigma above background (813 were 
measured) on an automated Picker four-circle diffractometer (Mo 
Ka radiation). The Rh atom is on the crystallographic mirror plane 
with the C,H, and ethylene groups perpendicular to the plane. The 
SO, moiety is contained in the same plane, the Rh-S distance being 
2.096 (2) A. Important distances and angles are Rh-C = 2.201 
(6)-2.223 (7) A for the C,H, ring, Rh—C = 2.155 (6) A for the 
ethylene group, S—O = 1.442 (7) and 1.430 (8) A, Rh—S—O = 
124.3 (4) and 121.4 (4)°, and O—S—O = 114.4 (5)*. The 
S—Rh—C,H, midpoint angle is 92.8 (2)°. This is the first structure 
to be reported for a d® transition metal complex with a planar 
M—SO, group, a result which is discussed in terms of a general 
molecular orbital model for transition metal-sulfur dioxide com- 
plexes. (auth) 


20224 Crystal structure and magnetic susceptibility of [(CH;), 
NH}],;Mn,Cl,. Caputo, R.E.; Roberts, S.; Willett, R.D.; Gerstein, 
B.C. (Washington State Univ., Pullman). Inorg. Chem.; 15: No. 4, 
820-823(Apr 1976). 

The crystal structure of [(CH;);NH],; Mn,Cl, has been 
determined and the magnetic susceptibility of the compound mea- 
sured. The salt belongs to the polar hexagonal space group P6;/sub 
me/ with a = 14.509 (19) and c = 6.415 (7) A, Z = 2. The struc- 
ture consists of linear chains of face-shared MnCl, octahedra and 
discrete MnCl,?- tetrahedra which are separated by the 
tri I i ions. The susceptibility data can be explained 
by a model consisting of the susceptibility of a system of linear 
chains together with the susceptibility of the discrete MnCL,?— 
tetrahedra. (auth) 


20225 Water-exchange studies by oxygen-17 nuclear magnetic 
resonance on nickel(II) complexes with diethylenetriamine, 
triethylenetetramine, and tetraethylenepentamine. Rablen, D.P.; 
Dodgen, H.W.; Hunt, J.P. (Washington State Univ., Pullman). 
Inorg. Chem.; 15: No. 4, 931-933(Apr 1976). 

Oxygen-17 NMR studies were made on aqueous solutions 
containing Ni(dien)(H,O),?*, Ni(trien)(H,O),?*, and 
Ni(tetren)(H,O)?*. The scalar coupling constants (A/h) based on 
the above formulas are 2.27 +- 0.04, 2.25+- 0.32, and 2.52 +- 
0.03 x 10’ Hz, respectively. T,/sub M/ values (transverse relaxation 
time for '7O bound to the metal ion) and temperature coefficients 
are given. The Ni-dien system shows at least two water-exchange 
rates which are not well resolved. Suggested parameters are as fol- 
lows: two fast waters, k/sub I/ = 3 x 10® s~-', AH?* = 9 kcal/mol, 
AS?* equals 2 eu; ‘’slow’’ water, k/sub = 4 x 105 s“', = 
kcal/mole, AS** approximately equal to 3 eu. For Ni-trien only one 
exchange rate is seen with k/sub I/ = (5.7 +- 1.6) x 105 s-', AH** 
= 8.2 +- 0.9 kcal/mole, and AS** = -4.6 +- 3.6 eu. For Ni-tetren, 
k/sub I/ = (1.12 +- 0.22) x 107 s“', AH?* = 8.6 +- 0.7 kcal/mole, 
and AS** = 2.5 +- 2.5 eu. Comparisons with net substitution rates 
are made. (auth) 


20226 Niobium—dinitrogen complexes studied by infrared 
matrix isolation y. Green, D.W.; Hodges, R.V.; Gruen, 
D.M. (Argonne National Lab., IL). Inorg. Chem.; 15: No. 4, 970- 
972(Apr 1976). 

Three types of infrared studies were performed on the 
products of condensation of Nb and N, in Ar matrices at 14 K: the 
behavior of the peaks upon annealing, the dependence of the ab- 
sorbance upon the N,:Ar ratio, and the frequencies of mixed 
isotope peaks. After extensive variation of experimental parame- 
ters, no explanation for the unexpected and rich spectrum could 
be given. The indications of the experimental results were 
discussed. (DDA) 


20227 Optical spectra of the difluoride, dichloride, and 
trichloride ions in the matrix-isolated M*F,-, M*Cl,-, and M*Cl,~ 
species. Andrews, L. (Univ. of California, Berkeley). J. Am. Chem. 
Soc.; 98: No. 8, 2147-2152(14 Apr 1976). 

Alkali metal atoms were codeposited with fluorine and 
chlorine at high dilution in argon on a sapphire plate cooled to 
17°K. Ultraviolet spectra contained strong absorptions near 300 
nm for M*F,~ and 340 nm for M*Cl,~ which are assigned to the 


th 
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sigma yields sigma* transition of the dihalide anion. This transition 

for Cl,~ occurs at half of the energy known for Cl,. The alkali 

metal effect on the absorption spectra is consistent with an ionic 

model of polarized ion pairs. In addition, the strong ultraviolet 

band of the trichloride anion was observed at 250 nm with the 

= reactions and with the matrix reactions of CsCl and 
(auth) 


20228 Optical spectra of the dibromide and diiodide ions in the 
matrix-isolated M*Br,- and M*I,~ species. Andrews, L. (Univ. of 
California, Berkeley). J. Am. Chem. Soc.; 98: No. 8, 2152-2156(14 
Apr 1976). 

The products of argon matrix reactions of alkali metal 
atoms and bromine and iodine have been studied optically in thin 
films on a sapphire window at 17°K. The bromine reaction 
produced a strong band near 360 and a weak band near 640 nm, 
depending upon the alkali reagent, and the reactions with iodine 
gave a strong absorption near 380 and a medium intensity absorp- 
tion near 680 nm. These bands are due to sigma yields sigma* and 
a yields sigma* transitions, respectively, of the dihalide anions in 
the M*X,~ species. The small alkali metal effect on the transition 
energies is in accord with an ionic model of polarizable ion pairs, 
with the exception of cesium, which is capable of inner shell bond- 
ing and red-shifting the transitions from their expected positions. 
In addition, a very strong 227 nm absorption in bromine and a 
strong 254, 286 nm doublet in iodine experiments are attributed to 
molecular halogen aggregates. (auth) 


20229 Preparation and properties of aluminum hydride. 
Brower, F.M.; Matzek, N.E.; Reigler, P.F.; Rinn, H.W.; Roberts, 
C.B.; Schmidt, D.L.; Snover, J.A.; Terada, K. (Dow Chemical Co., 
Midland, MI). J. Am. Chem. Soc.; 98: No. 9, 2450-2453(28 Apr 
1976). 

Six crystalline phases of nonsolvated aluminum hydride 
were prepared by desolvation of AIH; etherate in the presence of 
small amounts of LiAIH,. The most stable phase, a-AlH3, was 
prepared both from the solid metastable phases and by crystallizing 
directly from a refluxing diethyl ether-benzene solution. Both the 
thermal stability and ease of preparation of aluminum hydride 
phases are highly dependent upon purity. 


20230 Standard free energy of formation of liquid Na,CrO,, 
1100° to 1220°K. Liang, W.W.; Elliott, F. (Massachusetts Inst. of 
Tech., Cambridge). J. Electrochem. Soc.; 123: No. 5, 617-620(May 
1976). 

The standard free energy of sodium chromate was deter- 
mined employing a reversible cell. Results give 2Na(1) + 5/4 O.(g) 
+ 1/2 Cr,0,(s) = Na,CrO,(1); AG° = -648,900 + 106.94T (J/mole) 
and 2Na(l) + 2 O,(g) + Cr(s) = Na,CrO,(1); AG® = -1,209,900 + 
233.1T (J/mole). These results are valid in the vicinity of 900°C. 
(auth) 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 20185, 20201 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 20113, 20225, 20276 


20231 (ANCR—1255, pp 51-55) Collection and recovery of 
milligram quantities of mass-separated isotopes. Anderl, R.A.; Turk, 
E.H. Feb 1976. 

In Nuclear Technology Division annual progress report for 
period ending June 30, 1975. 

The chemical procedure developed for the recovery of rare 
earth isotopes highly enriched by the electromagnetic isotope 
separator and deposited on Al-lined pocket collectors is outlined. 
Approximately 2 mg samples each of '**Nd and '*Nd enriched to 
approximately 99.998 percent have been produced and recovered. 
(JSR) 


20232 (ANCR— 1255, pp 60-64) Isotope separator laboratory 
development and upgrade. Anderl, R.A. Feb 1976. 

In Nuclear Technology Division annual progress report for 
period ending June 30, 1975. 

Progress is reported on upgrade of the separator informa- 
tion, improvements related to ion source operation the develop- 
ment of an ion source test bench, and the development of an ad- 
vanced collector system. (MCG) 


20233 Hydrogen—water deuterium exchange over 
nickel—chromia supported on alumina. I. Catalyst preparation and 
characterization. Chen, H.C.; Sagert, N.H.; Jones, S. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba). J. Catal.; 40: 1- 
10(1975). 


= 
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Catalysts were studied for the deuterium exchange reaction 
between hydrogen and water, and nickel—chromia supported on 
y-alumina spheres. Porous y-alumina spheres were impregnated 
with solutions of nickel and chromium compounds. Electron probe 
microanalysis was used to measure concentration profiles and total 
nickel and chromium content. Scanning electron microscopy was 
used to examine the surface morphology, and mercury porosimetry 
was used to measure pore volumes. Total surface areas were mea- 
sured by nitrogen adsorption. Nickel from the sulfate deposited 
near the outside of the spheres, whereas nickel from nitrate and 
chloride solutions penetrated to the interior. Reducing the time of 
impregnation or using a wet support hindered the nickel penetra- 
tion. Chromium from the nitrate and from chromic acid of low 
concentration was deposited near the outside of the support. If two 
impregnations were used consecutively, the solute from the first 
impregnation could redisolve and be carried towards the center of 
the particle during the second impregnation. This movement could 
be prevented by drying and calcining after the first impregnation. 
Catalysts impregnated with nickelous nitrate or chromic nitrate 
had higher pore volumes, surface areas, and pore diameters than 
did the support. The catalyst impregnated with nickelous sulfate 
had a lower surface area than the support. 


20234 Separation of isotopes in the thermal diffusion column. 
Rutherford, W.M. (Monsanto Research Corp., Miamisburg, OH). 
Sep. Purif. Methods; 4: No. 2, 305-350(1975). 

An experimental evaluation of the modified Furry, Jones, 
Onsager theory of the behavior of the cylindrical thermal diffusion 
column was performed; and experimental results agreed well with 
those expected from theoretical considerations. The experiments 
covered nine different gas systems in eight column configurations 
ranging in cold to hot wall diameter ratio from 3 to 26 and in ex- 
perimental temperature difference from 50 to 785°C. Eight of the 
gas systems dealt with separation of isotopes of the same element, 
but one test was performed on the separation of neon and xenon. 
(DDA) 


ORGANIC CHEMISTRY 


REFER ALSO TO CITATION(S) 18463, 20197 


20235 (BNL-tr—625) Ethylene polysulfone composition equa- 
tion. Polonskii, V.S.; Ezrielev, A.I.; Roskin, E.S. Translated from 
Izv. Vyssh. Uchebn. Zaved., Khim. Khim. Tekhnol.; 18: No. 2, 325- 
327(1975). 6p. Dep. NTIS $3.50. 

The unique feature of the ethylene polysulfone composition 
equation is that the ethylene—sulfur dioxide ratio in the copolymer 
depends on the concentration: of only one comonomer (sulfur 
dioxide) in the initial mixture and on the relative activities of 
ethylene and the ethylene-sulfur dioxide complex. (auth) 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 18490, 18492, 18495, 20129, 
20133, 20139, 20199, 20221, 20225, 20252, 21108 


20236 Light production in alkaline mixtures of reducing agents 
and dimethylbiacridylium nitrate. Totter, J.R. (Oak Ridge National 
Lab., TN). Photochem. Photobiol.; 22: 203-211(1975). 

Kinetic studies were made of light production and O, ab- 
sorption elicited by treatment of dimethylbiacridylium hydroxide 
[D(OH),] with reducing agents in alkaline aqueous solutions. 
D(OH), addition stimulated O, uptake which proceeded with zero- 
order kinetics until nearly all of the O, or of the D(OH), was con- 
verted to end products. At the termination of the reactions with 
fructose as reductant the D(OH), was converted to methylacridone 
and to dimethylbiacridene each compound accounting for approxi- 
mately one-half the D(OH), consumed. O, was reduced to H,O,. 
With hydroxylamine as the reducing agent the emitted light inten- 
sity was related to the first power of the D(OH), concentration 
and the rate of O, uptake to the square root of the D(OH),. The 
disappearance of D(OH), in these circumstances was by a first 
order or pseudo-first order rate. Fructose as a reducing agent by 
contrast resulted in an O, uptake nearly independent of D(OH), 
concentration over a range from | x 10° M - | x 10~* M, while 
the light intensity and disappearance of D(OH), followed a one- 
half order rate. O, uptake was by zero order kinetics and the ox- 
idation of fructose proceeded at the same rate as was found with 
ferricyanide as oxidant. The kinetics, quantum yields and tempera- 
ture dependence of the fructose reactions were compared with 
similar reactions employing H,O, as the light eliciting reagent. The 
results are interpreted as indicating that D(OH), acts as a chain in- 
itiator in a manner analogous to better known, radical producing 
compounds found to accelerate hydrocarbon autooxidations. 
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20237 (ORO—4179-43) Radical and excited state interactions 
in micelles and liposomes. Annual progress report, April 1, 
1975—March 31, 1976. Fendler, J.H. (Texas Agricultural and 
Mechanical Univ., College Station (USA). Dept. of Chemistry). 
1976. Contract AT(40-1)-4179. 10p. Dep. NTIS $3.50. 

This fifth Annual Report on ‘’Radical and Excited State In- 
teractions in Micelles and Liposomes”’ lists the personnel, journal 
publications, and oral presentations in addition to summarizing the 
scientific activities for the period April 1, 1975—March 31, 1976. 
The following are the highlights of these activities. Dynamic solu- 
bilization sites of pyrene derivatives in dodecylammonium 
propionate reversed micelles were determined by fluorescence 
quenching studies. Microscopic environments of structurally dif- 
ferent fluorescence probes in liposomes were elucidated. Facilities 
for measuring nanosecond time resolved fluorescence were im- 
proved. Microviscosities of surfactant solubilized water pools in 
nonpolar solvents were assessed from "C spin lattice relaxation 
times. Cancer chemotherapeutic activities of free and liposome en- 
capsulated 8-azaguanine were measured. Charge transfer interac- 
tions were surveyed as a means to enhance drug encapsulation in 
liposomes. 


20238 (RFP-Trans—188) Method for production of alkylene 
carbonates. Fujita, Y.; Morimoto, T.; Nakanoichi, Y. 27 Jan 1969. 
Translation of Japanese Patent No. 445,300. 5p. Dep. NTIS $3.50. 
Alkylene carbonate is produced by heating a mixture of al- 
kylene oxide, hydrocarbon, and catalyst at 100-400°C. The reac- 
tion pressure changes as a function of the reaction temperature 
and on the ratio of reactants, but is generally 20-300 kg/cm. (LK) 


20239 Phasing of neutron protein data by anomalous disper- 
sion. Schoenborn, B.P. (Brookhaven National Lab., Upton, NY). 
pp 407-415 of In Anomalous scattering. Ramaseshan, S. (ed.). 
Copenhagen; Munksgaard, International Booksellers and Publishers 
Ltd. (1974). 

From Proceedings of an inter-congress conference organized 
by the Commission on crystallographic apparatus of the Interna- 
tional Union of Crystallography; Madrid, Spain (22 Apr 1974). 

Anomalous derivatives of met myoglobin (MW 17000) were 
crystallized containing '"Cd from cadmium acetate or "Gd from 
gadolinium triiodide. Over 5000 initial reflection measurements of 
neutron diffraction made for the Cd derivatives at 0.8A and 1.25A 
were reduced to about 1000 independent Miller pairs for each 
wavelength. The anomalous dispersion site was determined by dif- 
ference (AF*) Patterson maps yielding one anomalous binding site 
with x = 0.43 and z = 0.61. An x-ray difference Fourier analysis 
corroborated these results and fixed the y coordinate to 0.29 to 
agree with the origin of the Kendrew structure. A least-squares 
refinement of the neutron data gave an occupancy factor of 0.8. 
From these data phases were calculated by a treatment basically 
similar to reported x-ray cases. This work demonstrated that it is 
possible to determine neutron protein phases from anomalous scat- 
tering derivatives. (BLM) 


20240 Abnormal products obtained during an attempted sub- 
stitution of 3a,5-cyclo-68-methoxy-Sa-23,24-bisnorcholan-22-ol 
tosylate with a Grignard reagent involving y,y-dimethylally! bro- 
mide. Dasgupta, S.K.; Gut, M. (Worcester Foundation for Experi- 
mental Biology, Shrewsbury, MA). J. Org. Chem.; 40: No. 10, 
1475-1477(1975). 

Attempted coupling of 68-methoxy-3a,5-cyclo-Sa-23,24- 
bisnorcholan-22-yl tosylate with gamma,gamma_ dimethylally! bro- 
mide in the presence of magnesium leads to the formation of 
22,22’-bis-68-methoxy-3a,5-cyclo-Sa-bisnorcholanyl, a nove! diste- 
roid, and methyl ether 
rather than to the expected desmosterol derivatives. The formation 
of these products has been attributed to a common 22- 
bisorcholanylmagnesium bromide intermediate which undergoes 
Wurtz-type coupling or is hydrolyzed to an alkane during work-up. 


20241 Separated-pair independent particle model and the 
generalized Brillouin theorem: ab initio calculations on the dissocia- 
tion of polyatomic molecules. Sundberg, K.R. Ames, IA; lowa State 
Univ. (1975). 291p. University Microfilms Order No. 76-9201. 

Thesis (Ph. D.). 

A method was developed to optimize the separated-pair in- 
dependent particle (SPIP) wavefunction. The orbitals were op- 
timized by a theory based on the generalized Brillouin theorem 
and iterative configuration interaction (CI) calculations in the 
space of the SPIP function and its single excitations. The germinal 
expansion coefficients were optimized by serial 2 x 2 CI calcula- 
tions. The SPIP model was used to calculate the energies released 
by the formation of two types of dimers: first, two monomers 
joined by a sigma bond [cis and trans isomers of glyoxal, (NO)2, 
and (O,*),] and second, two monomers joined by two sigma bonds 
in a four-membered ring [1,2-dioxetane and trans-(HNO),]. 
Geometries were calculated by the Hartree-Fock (HF) approxima- 


tion, and a SPIP calculation recovered the right-left correlation 
energy in the bond joining the dimers. Correlation energies are as 
follows: glyoxal, -9.5kcal/mole in a reaction energy of - 
72.5kcal/mole; (NO), correlation energy inverts the HF energy 
order and is related to geometry of the dimer’s isomers; O,* dimer 
is metastable; 1,2-dioxetane, 12.2kcal/mole out of a final reaction 
energy of 69.4kcal/mole; and trans-(HNO),, 18.6kcal/mole out of 
62.1kcal/mole. The thermolysis of 1,2-dioxetane was studied to 
determine its activation energy. The reaction orbitals (RMO’s) 
generate all the configurations of proper symmetry and multiplicity 
to describe the reaction and form the complete configuration reac- 
tion space. It is shown to be invariant under orthogonal transfor- 
mations of the RMO’s which lets the RMO’s be natural orbitals. 
The dissociation has a barrier of 27.S5kcal/mole, and the transition 
state is molecular. (BLM) 


20242 Double resonance and the properties of the lowest 
excited t state of organic molecules. El-Sayed, M.A. (Univ. of 
California, Los Angeles). Annu. Rev. Phys. Chem.; 26: 235- 
258(1975). 

This review, covering the period from 1966 to 1974, con- 
centrates on the optical detection of zero-field transitions. It starts 
with a discussion of the relevant properties of the lowest triplet 
state, then proceeds to discuss the different double resonance 
techniques involving the triplet state, followed by a discussion of 
their applications to the study of the magnetic, nonradiative, radia- 
tive, and structural properties of the lowest triplet state. 181 
references. (JSR) 


20243 Level anticrossing and mixing effects in excited molecu- 
lar triplet states. Direct observation by optical detection of magnetic 
resonance. Mucha, J.A.; Pratt, D.W. (Univ. of Pittsburgh). Chem. 
Phys. Lett.; 30: No. 2, 181-185(15 Jan 1975). 

The direct observation of level anticrossing and mixing ef- 
fects between a pair of Zeeman sublevels of a phosphorescent 
triplet state using optical detection of magnetic resonance 
(ODMR) methods is reported. By carrying out the ODMR experi- 
ment at resonance fields below, at, and above the avoided crossing 
point, direct measurements of the interaction (V) which couples 
the two states have also been made. For 'C-benzophenone in a 
single crystal of 4,4'-dibromodiphenylether at 1.6 K, a value of 
parallel V parallel = 30 MHz with H parallel parallel z was ob- 
tained, but in other orientations and systems different values of V 
are obtained. 


20244 Neutron’ diffraction study of L-phenylalanine 
hydrochloride. Al-Karaghouli, A.R.; Koetzle, T.F. (Brookhaven Na- 
tional Lab., Upton, NY). Acta Crystallogr., Sect. B; 31: 2461- 
2465(Oct 1975). 

A neutron diffraction study of the amino acid salt L-phen- 
ylalanine.HCI(C,H,,.NO,*CI-) has been carried out. Space group 
P2,2,2 agi * =27.763 (17), b =7.059 (4), c =5.380 (5) A. The 
final conventional R value is 0.084 based on 1026 reflections with 
F,? greater than sigma(F,”), and all bond lengths are determined 
with a precision better than 0.03 A. The structure is composed of 
hydrogen-bonded double layers of phenylalanine molecules joined 
by N—H... Cland O—H... . Cl hydrogen bonds. 


20245 Neutron diffraction refinement of the crystal structure of 
methyl a-d-altropyranoside. Poppleton, B.J.; Jeffrey, G.A.; Wil- 
liams, G.J.B. (Brookhaven National Lab., Upton, NY). Acta 
Crystallogr., Sect. B; B31: No. 10, 2400-2404(Oct 1975). 

Neutron-diffraction data have been used to refine the 
crystal structure of methyl a-D-altropyranoside, C;H,,O,, P2,2,2,, 
Z = 4, a = 7.486, b = 9.098, c = 13.330 A. The vicinal in- 
tramolecular hydrogen bond and the bifurcated hydrogen bonding 
reported from the x-ray analysis are confirmed. The H. . .O 
distances for the bifurcated hydrogen bonds range from 2.085 (6) 
to 2.185 (7) A, compared with 1.736 (7) and 1.922 (7) A for the 
normal hydrogen bonds. The C—O distances from the neutron 
data appear to be systematically shorter than the x-ray values by 
0.007 A (2 sigma). The pyranose ring is distorted *C,, with ring 
torsion angles ranging from 45° to 63°. 


20246 Ion-molecule reactions of substituted cyclopropanes by 
ion cyclotron resonance spectroscopy. Luippold, D.A.; Beauchamp, 
J.L. (California Inst. of Tech., Pasadena). J. Phys. Chem.; 80: No. 
8, 795-799(8 Apr 1976). 

The gas phase ion chemistry of cyclopropane and a variety 
of its monosubstituted derivatives (c-C;H,;X, with X = H, Cl, NH,, 
CN, OH, and COCH;) has been investigated utilizing ion cyclotron 
resonance techniques. Reactions of ions with cyclopropane involve 
most prominently formation of a reaction intermediate from which 
loss of ethylene and to a lesser extent loss of methyl or ethyl radi- 
cal occurs. The ion chemistry of substituted cyclopropanes is 
dominated entirely by the substituent and is markedly different 
from cyclopropane. In addition to the increased prominence of the 
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protonated parent ion and its corresponding association products, 
loss of neutrals HX (e.g., HCl) from reaction intermediates 
becomes significant. lon-molecule reaction rate constants are ex- 
tracted and compared for the important reaction pathways of each 
of the cyclopropanes examined. (auth) 


20247 Quantum mechanical formalism for computation of the 
electronic spectral properties of chlorophyll aggregates. Shipman, 
L.L.; Norris, J.R.; Katz, J.J. (Argonne National Lab., IL). J. Phys. 
Chem.; 80: No. 8, 877-882(8 Apr 1976). 

An improved exciton formalism is presented that permits 
more accurate evaluation of environmental (solvent and/or 
neighboring chlorophyll molecules) effects on the electronic transi- 
tion energies of chlorophyll aggregates. This formalism, based on 
well-established exciton theory for molecular crystals, clearly 
shows that the environmental shifts and transition density-transi- 
tion density shifts of the electronic transition energies of molecular 
aggregates are not additive (except in special cases) as has been 
generally assumed previously. Explicit equations have been derived 
for (a) the lower excited singlet state wave functions of 
chlorophyll dimer, and (b) transition energies and transition 
dipoles for the ground to lower excited singlet state transitions in 
chlorophyll dimer. The formalism is applied to a discussion of the 
nature of antenna chlorophyll and the electronic relationship 
between antenna chlorophyll and photoreaction trap chlorophyll. 
Much of the formalism in this paper is not restricted to chlorophyll 
aggregates and is applicable in general to aggregates containing a 
mixture of light-absorbing (chromophore) molecules and solvent 
molecules. (auth) 


20248 Crystal and molecular structure of the antifolate drug 
trimethoprim 
A neutron diffraction study. Koetzle, T.F.; Williams, G.J.B. 
(Brookhaven National Lab., Upton, NY). J. Am. Chem. Soc.; 98: 
No. 8, 2074-2078(14 Apr 1976). 

Neutron diffraction data from a colorless 58 mg single 
crystal of trimethoprim (2,4-diamino-5-(3,4,5-trimethox- 
ybenzyl)pyrimidine (C,,H,,N,O;) were used to obtain a high-preci- 
sion description of the structure. Crystallographic data: space 
group P anti 1, a= 10.523 (4) A, b = 11,222 (4) A, c = 8.068 (3) 
A, @ = 101.22(1)®, B = 112.15 (1)°, y = 112.65 (2)9, Z=2. A 
multisolution method was used to solve the phase problem and the 
structure was refined by least-squares techniques on F,? (all 4039 
reflections) with parameters grouped in two blocks to yield agree- 
ment factors, R = 0.045 and R/sub w/ = 0.071. The 2,4- 

pyrimidine tautomer is confirmed. The bases form an ex- 
tended hydrogen-bonded ribbon with N(1) and N(2) acting as ac- 
ceptor and donor respectively across one center of symmetry. 
Atoms N(3) and N(4) interact similarly across another inversion 
center. This hydrogen-bonding pattern supports a previously postu- 
lated model for binding of the drug to the receptor. No base- 
stacking interactions of the pyrimidine rings were observed and so 
no conclusions could be reached regarding the role of this associa- 
tive mode in the receptor binding. A conformational energy calcu- 
lation indicates considerable rotational freedom about the two 
bonds linking the aryl groups. The trimethoxybenzyl systems do 
not participate in any specific nonbonded interactions. (auth) 


20249 Heterogeneous charge transfer rates of the ferrocene ox- 
idation in sulfolane. Armstrong, N.R. (Sandia Labs., Albuquerque, 
NM); Quinn, R.K.; Vanderborgh, N.E. J. Electrochem. Soc.; 123: 
No. 5, 646-649(May 1976). 

Large deviations were found between predicted and ob- 
served rates of charge transfer for ferrocene oxidation in sulfolane; 
the measured rates were low. Reduction rates of nitrobenzene in 
sulfolane were also of the same order of magnitude. It is suggested 
that similar retardation might (occur in other structured solvents 
such as DMSO or hex ylphosphoamide. (DLC) 


ISOTOPE EFFECTS 


20250 (COO— 2192-20) Deuterium isotope effects in electronic 
relaxation of large polyatomic molecules. Progress report, October 
1, 1974—September 30, 1975. Lim, E.C. (Wayne State Univ., 
Detroit, Mich. (USA)). 1975. Contract AT(11-1)-2192. 8p. Dep. 
NTIS $3.50. 

Isotope and energy dependences of radiationless decay rate, 
combined with energy dependence of sensitized phosphorescence 
in biacetyl, show that internal conversion to the ground state is 
generally a dominant photophysica! process for molecules with 
large vibrational excitation. The energy dependence of decay rate 
gives evidence of slow vibrational relaxation (compared to elec- 
tronic relaxation) for molecules with small to moderate excess 
energies, but vibrational relaxation faster than electronic relaxation 
for high vibrational relaxation. A new theoretical account of the 
isotope effects on radiative transitions and a theoretical analysis of 
the dent isotope effects in radiationless transitions of 
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aromatic molecules with non-bonding electrons have been 
presented. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 20225, 20280 


20251 (UCRL-Trans—11014) Concerning the interception of 
atoms in the radiochemical exchange reaction between hydrogen 
and deuterium. Mund, W.; Uyskens, P.; Lories, R. Translated from 
Phys.; 48: No. 3/4, 202-205(1951). 13p. Dep. NTIS 


Equations are derived which express the probability of cap- 
ture of a H or D atom, the total ionic yields in atom-molecule col- 
lisions, and the inhibiting effects of different molecules on atomic 
capture. The inhibiting characteristics of CCl, and CCI,;H in deu- 
terium exchange reactions determined experimentally were suffi- 
ciently weak to cause abandonment of the hypothesis that a 
hydrogen atom in a molecule might be the site of a hydrogen 
bridge. (JSR) 


ELECTROCHEMISTRY 
REFER ALSO TO CITATION(S) 20156, 20513 


20252 (IS-M—68) Surface equations of state in adsorption 
from solution. Hansen, R.S.; Baikerikar, K.G. (lowa State Univ. of 
Science and Technology, Ames (USA)). 1975. 4Ilp. (CONF- 
7509126—1). Dep. NTIS $4.00. 

From International conference on colloid and surface 
science; Budapest, Hungary (15 Sep 1975). 

Evaluation of a surface equation of state generally involves 
an evaluation of its ability to represent raw experimental data, or 
information derived from such data, after the parameters of the 
equation have been adjusted to optimize this representation, fol- 
lowed by an evaluation of the physical reasonableness of the op- 
timizing parameters in terms of the physical model on which the 
equation of state is based. This process is analyzed critically for 
the adsorption of polar organic compounds at the mercury-elec- 
trolytic solution interface using high precision electrocapillary data 
as test data and the Frumkin and Flory-Huggins equations as test 
equations. In one approach, 7 vs Ina data were represented by a 
set of hyperbolae with coefficients chosen to give best least 
squares representations of data, and adsorption isotherms obtained 
by analytical differentiation; parameters for the isotherms were 
selected to give best least squares fits to these data. Parametriza- 
tions depending on high surface pressure limiting tangents to 7 vs 
Ina plots, intercept and slope of low surface pressure In m/a vs 7 
plots, were also investigated. Parameter sets obtained by different 
methods of parametrization agreed only moderately well, reflecting 
sensitivities to different portions of the experimental data. When 
all Flory-Huggins parameters were freely adjusted, best fits resulted 
when the water co-area was taken as larger than the organic com- 
pound co-area, a physically unrealistic result. 


20253 (NTIS/PS—75/644) Electrochemical reactions at sur- 
faces (a bibliography with abstracts). Report for 1964—Jul 1975. 
Lehmann, E.J. (National Technical Information Service, Spring- 
field, Va. (USA)). Aug 1975. 164p. NTIS $25.00. 

The studies cover electrode processes in aqueous solutions 
although some molten salt processes are included. The research 
covers battery electrode reactions, catalyst reactions, electrochemi- 
cal corrosion studies, theoretical analysis, fuel cell electrode reac- 
tions, electrical double layer, chemisorption, and measurement 
techniques. (Contains 159 abstracts) (GRA) 


20254 (ORO—4947-1) Electrochemical methods for monitor- 
ing purity of molten salts. Semiannual progress report, 
July—December 1975. (Florida Univ., Gainesville (USA). Dept. of 
Chemistry). 1975. 6p. Dep. NTIS $3.50. 

The tentative determination of visible impurities in the LiCl- 
KCI eutectic salt as Fe, silica, and nitrides was reported. Moisture 
was removed by bubbling HCI through the melt. Of the three elec- 
trodes tested Pt had the least residual current and was the most 
stable. Some etching of the Pt electrode was observed in the 
preliminary stages of the experiment. (JSR) 


20255 (ORO—4947-2) Electrochemical methods for monitor- 
ing purity of molten salts. ress report. (Florida Univ., 
Gainesville (USA). Dept. of Chemistry). 17 Feb 1976. 2p. Dep. 
NTIS $3.50. 

Additional carbonate determinations were made on the 
LiCI—KCI eutectic salt and confirmed previous findings of less 
than 0.002. The residues remaining after melting the eutectic and 
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resolidification gave positive tests for Fe and Ba. Initial experi- 
ments were made using an all-Pt system and the ANL Li*-Li® 
reference electrode. (JSR) 


20256 Current distribution on a disk electrode for redox reac- 
tions. Pierini, P.; Appel, P.; Newman, J. (Univ. of California, 
Berkeley). J. Electrochem. Soc.; 123: No. 3, 366-369(Mar 1976). 

Current and concentration distributions on a rotating disk 
electrode are computed for general electrode reactions where the 
product concentrations must be included. The effect of migration 
on the surface concentration of the supporting electrolyte is also 
demonstrated. (auth) 


20257 Flash as a surface ion spectroscopy for solid 
electrolytes. Knotek, M.L. (Sandia Labs., Albuquerque, NM). J. 
Electrochem. Soc.; 123: No. 5, 756-758(May 1976). 

An application of flash desorption techniques to solid elec- 
trolyte materials which yields a ‘‘surface ion spectroscopy’’ is 
described. The desorption spectra as a function of surface 
coverage for Na* and K* on Na-f-alumina are presented as an il- 
lustration and show that there are marked differences in their 
behavior. The kinetics of the desorption process and its depen- 
dence on surface coverage are seen to yield abundant detail on the 
ion-surface interaction. (auth) 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 20272 


20258 (COM—75-10958) Chemical kinetic and photochemical 
data for modelling atmospheric chemistry. Final report. Hampson, 
R.F. Jr.; Garvin, D. (National Bureau of Standards, Washington, 
D.C. (USA)). Jun 1975. 123p. (NBS-TN—866). NTIS $5.25. 

Library of Congress Catalog Card No. 75-600025. Super- 
sedes Rept. No. NBSIR—74-430, COM—74-10724. Sponsored in 
part by Department of Transportation, Washington, D.C. Climatic 
Impact Assessment Program. 

A table of data for gas phase chemical reactions and 
photochemistry of neutral species is presented. Specifically, it gives 
preferred values for reaction rate constants, photoabsorption cross 
sections, and quantum yields of primary photochemical processes 
and also cites recent experimental work. It is intended to provide 
the basic physical chemical data needed as input data for calcula- 
tions modelling atmospheric chemistry. An auxiliary table of ther- 
mochemical data for the pertinent chemical species is given in the 
appendix. (GRA) 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 18778, 20144, 20145 


20259 (AD-A—013547) Fundamental investigations in 
polymer chemistry. Final report, 8 Apr 1969—30 Apr 1975. Stan- 
nett, V.T.; Squire, D.R. (North Carolina State Univ., Raleigh 
(USA)). 25 Jun 1975. 7p. NTIS $3.25. 

Sponsored in part by Grant DA-ARO-D-31-124-73-G52 and 
Grant DAHC04-74-G-01 26. 

Summarized are the authors’ studies on the radiation in- 
itiated polymerization of vinyl monomers dose rates up to only 250 
rads per second. Their publications are listed. (GRA) 


20260 ESR of hydrogen addition radicals in single crystals of 
1-methylicytosine and 1-methyluracil. Bernhard, W.A.; Farley, R.A. 
(Univ. of Rochester, NY). Radiat. Res.; 66: No. 2, 189-198(May 
1976). 

Nitrogen and small hydrogen hyperfine couplings are 
analyzed in the hydrogen adduct of 1I-methyluracil, and the 5,6- 
dihydro-1-methylcytosin-6-yl and -S-yl radicals. The information 
derived from these small hyperfine couplings is used to eliminate 
the lactim form of 5,6-dihydro-1-methyluracil-5-yl as a possible 
free radical assignment for the dominant room-temperature radical 
in 1-methyluracil and, thereby, unambiguously assign C, as the site 
of hydrogen addition. Comparison of nitrogen hyperfine coupling 
in the 6-yl radical of 1-methyluracil and 1-methylcytosine with 
other proposed radicals of this type lends further support to the 
other assignment. 


20261 (COO— 38-905) Selected specific rates of reactions of 
transients from water in aqueous solution. Hydrated electron, sup- 
plemental data. Ross, A.B. (National Bureau of Standards, 
Washington, D.C. (USA)). Jun 1975. 54p. (NSRDS- 
NBS—43(Suppl.)). Dep. NTIS $4.50. 
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A compilation of rates of reactions of hydrated electrons 
with other transients and with organic and inorganic solutes in 
aqueous solution appeared in NSRDS-NBS 43, and covered the 
literature up to early 1971. This supplement inciudes additional 
rates which have been published through July 1973. 


20262 (RRL—3238-534) Quarterly report, April 1, 
1975— June 30, 1975. (Mellon Inst. of Science, Pittsburgh, Pa. 
(USA). Radiation Research Labs.). 3 Jul 1975. Contract AT(11- 
1)-3238. 22p. Dep. NTIS $3.50. 

Status of the following studies is reported: ESR study of dis- 
sociation of NH protons of peptide radicals; electron transfer from 
ascorbate anion to phenoxyl radicals; dehydrohalogenation of 
halophenols by OH; reaction of OH radicals with nitroheterocyclic 
compounds; pulse radiolysis studies of the oxidation of N,N- 
dimethylaniline in aqueous solution; and application of radio-liquid 
chromatography to the radiolysis of aqueous benzene solutions. 
_ of reports published during the quarter are included. 
( 


20263 (RRL—3238-545) report, October 
1975—December 31, 1975. (Mellon Inst. of Science, Putebergh 
Pa. (USA). Radiation Research Labs.). 15 Jan 1976. Contract 
AT(11-1)-3238. 17p. Dep. NTIS $3.50. 

The status of the following studies is reported: Analysis of 
the time dependence of ESR signals; spin trapping of organo-sulfur 
radicals; ESR study of radicals produced in irradiated aqueous 
solutions of aromatic amino acids; SO,” reaction with toluic acids; 
hydroxyl radical as electrophile-hydroxylation of naphthalene; at- 
tempts to use 4-pyridinecarboxaldehyde for redox potential mea- 
surements; and electron transfer from semiquinones to quinones in 
aqueous solutions. Abstracts of reports published during the 
quarter are included. (LK) 


20264 (RRL—3238-551) Quarterly report, January 1, 
1976—March 31, 1976. (Mellon Inst. of Science, Pittsburgh, Pa. 
(USA). Radiation Research Labs.). 8 Apr 1976. Contract AT(11- 
1)-3238. 13p. Dep. NTIS $3.50. 

Status of the following studies is reported: effect of ionic 
strength on the ESR signal enhancement of CH,CO,~ radical ion; 
ESR spectra of urea radicals produced in irradiated aqueous solu- 
tions; new radical species produced from diacetyl; spectroscopic 
studies on nitroaromatic radical anions; substituent effects on the 
reactivity of SO, toward aromatic compounds; and pulse 
radiolytic oxidation of catecholamines. Abstracts of reports 
published during the quarter are included. (LK) 


20265 (UCLA— 12-1063) Chemical consequences of irradist- 
ing nucleic acids. Ward, J.F. (California Univ., Los Angeles (USA). 
Lab. of Nuclear Medicine and Radiation Biology; California Univ., 
Los Angeles (USA). School of Medicine). 1976. Contract E(04- 
1)-GEN-12. 16p. Dep. NTIS $3.50. 

On the basis of literature data, a discussion is presented of 
the DNA damage which would be produced in a cellular environ- 
ment and an attempt is made to place this damage in perspective 
as a potential hazard in food irradiation. The topics discussed are 
radiation damage mechanisms, OH reactions with DNA, base 
products, sugar products, and evaluation of damage from ir- 
radiated nucleic acids. (JSR) 


20266 ESR study of hole species in y-irradiated K,NbOF,;.H,O. 
Shock, J.R.; Rogers, M.T. (Michigan State Univ., East Lansing). J 
Magn. Resonance; 19: 303-307( 1975). 

Single crystals of K,NbOF;.H,O y-irradiated at either 77°K 
or 190°K and observed at 190°K show ESR spectra centered near 
g = 2.02, characteristic of two new paramagnetic species. A cen- 
tral intense decet, which is nearly isotropic, is also the only 
analyzable feature of the spectrum of the polycrystalline material 
at 109°K (g/sub av/ = 2.022, A/sub iso/ (*Nb) = (-)21.3 G). A 
much weaker doublet of decets, whose lines could be followed for 
only +-40° from the b axis in rotations about a, yielded ESR 
parameters g = 2.025, A(*Nb) = (-)15.7 G, A('*F) = 267 G for 
orientation H double parallel b, where the fluorine splitting was a 
maximum. Although the complete tensors could not be obtained, 
the experimental data indicate that the central, nearly isotropic 
decet and the doublet of decets arise, respectively, from the hole 
species NbOF, (rapidly reorienting ) and [NbOF;,]~; both of these 
have the odd electron in a degenerate e/sup b/ orbital with 
predominantly oxygen 2p/sub m/ character. The ESR parameters 
and electronic structures of these postulated species are discussed. 


20267 (CALT—767P8-6(Rev.)) Application of ion cyclotron 
resonance spectroscopy, photoionization mass spectrometry and 
photoelectron spectroscopy to study the properties and reactions of 
ions in gases. Technical progress report, April 1, 1974—February 
29, 1976. Beauchamp, J.L. (California Inst. of Tech., Pasadena 
(USA)). 1976. Contract E(04-3)-767. 27p. Dep. NTIS $4.00. 
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Laboratory instrumentation and experimental methods were 
developed for systematic investigation of chemical transformations 
resulting from binary interactions of electrons, protons, and ions 
with neutral species and ions. Recent progress in these efforts are 
briefly summarized. More complete information and detailed 
references are contained in the appendices of reprints and 
preprints of research publications. (JSR) 


20268 Optically modified mass spectrum of n-pentane. Ellef- 
son, R.E. (Univ. of Wyoming, Laramie); Denison, A.B.; Weber, 
J.H. Chem. Phys. Lett.; 37: No. 1, 175-179(1 Jan 1976). 

A technique using simultaneous photon and electron bom- 
bardment in the ionization chamber of a mass spectrometer has 
provided information concerning the excited ionic states responsi- 
ble for fragmentation in n-pentane. Correlations of the photon 
energies that produce an optically modified mass spectrum are 
made with the known ionic states and the observed fragment 
production. (auth) 


20269 Free radicals from purine nucleosides after hydroxyl 
radical attack. Schmidt, J.; Borg, D.C. (Brookhaven National Lab., 
Upton, NY). Radiat. Res.; 65: No. 2, 220-237(Feb 1976). 

Free radicals from imidazole, caffeine, guanosine, deox- 
yguanosine, inosine, adenosine, deoxyadenosine, and adenine, as 
well as B-D-ribose and B-D-deoxyribose, were generated by reac- 
tion with OH from H,O,—Ti** at pH 1.5-2 and studied by ESR, 
using a computerized, Q-band, fast-flow system. Purine base radi- 
cals, plus sugar radicals in nucleosides, were always observed. 
Prior deuteration of C8 made possible the assignment of the ob- 
served 10—15 gauss doublet splitting to the C8 proton in guanine 
derivatives, and to the C2 proton in adenine derivatives and in- 
osine. Hueckel calculations (and INDO in a few cases) on possible 
radical species suggest that hydroxyl addition on nitrogens in the 
purine ring or on C5 may be responsible for the species which are 
observed. In imidazole, the radical species is a hydroxyl adduct. 
An anomalous effect of deuteration of CS on the spectrum ob- 
tained with caffeine is also reported. (auth) 


20270 Radiation crosslinked biock copolymer blends with im- 
proved impact resistance. Saunders, F.L.; Pelletier, R.R. (to Dow 
Chemical Co.). US Patent 3,936,365. 3 Feb 1976. Filed date 28 
May 1974. 10p. 

Polymer blends having high impact resistance after 
mechanical working are produced by blending together a non- 
elastomeric monovinylidene aromatic polymer such as polystyrene 
with an elastomeric copolymer, such as a block copolymer of 
styrene and butadiene, in the form of crosslinked, colloidal size 
particles. 


20271 Use of radiation-induced polymers in cement slurries. 
Knight, B.L.; Rhudy, J.S.; Gogarty, W.B. (to Hercules, Inc.). US 
Patent 3,937,633. 10 Feb 1976. Filed date 21 Nov 1973. 10p. 

Water loss from cement slurries is reduced by incorporating 
within a cement slurry a polymer obtained as a product of radia- 
tion-induced polymerization of acrylamide and/or methacrylamide 
and acrylic acid, methacrylic acid, and/or alkali metal salts thereof. 
The polymerization is preferably carried out in 10-60 percent 
aqueous monomer solution with gamma radiation. The aqueous 
monomer solution preferably contains 25-99 percent acrylamide 
and 75-1 percent sodium acrylate. The polymer can be present in 
concentration of about 0.001 to about 3.0 weight percent, based 
on the aqueous phase of the slurry. (auth) 


20272 Electron transfer in dinucleoside phosphate anions. 
Sevilla, M.D. (Oakland Univ., Rochester, MI); Failor, R.; Clark, 
C.; Holroyd, R.A.; Pettei, M. J. Phys. Chem.; 80: No. 4, 353- 
358(12 Feb 1976). 

The electron transfer reaction within various dinucleoside 
phosphate radical anions has been investigated by ESR spectrosco- 
py and pulse radiolysis. In the ESR work electrons are produced 
by photolysis of K,Fe(CN), in a 12 M LiCl glass at 77°K. Upon 
photobleaching the electrons react with the dinucleoside phosphate 
to form the anion radical. The anions of the four DNA nucleosides 
were also produced and their ESR spectra were appropriately 
weighted and summed by computer to simulate the spectra found 
for the dinucleoside phosphate anions. From the analysis the rela- 
tive amounts of each of the nucleoside anions in the dinucleoside 
phosphate anion were determined. Evidence suggests the electron 
affinity of the pyrimidine bases are greater than the purine bases; 
however, the results are not sufficient to distinguish between the 
individual purine or pyrimidine. When dinucleoside phosphate 
anions containing thymidine are warmed, protonation occurs only 
on thymine to produce the well known ‘’thymyl’’ spectrum. Pulse 
radiolysis experiments on individual nucleotides (TMP, dAMP), 
mixtures of these nucleotides and the dinucleoside phosphate, 
TdA, in aqueous solution at room temperature show that in the 
TdA anion electron transfer occurs from adenine to thymine, 
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whereas no electron transfer is found for mixtures of individual 
nucleotides. Protonation is found to occur only on thymine in the 
TdA anion in agreement with the ESR results. (auth) 


RADIOCHEMISTRY AND NUCLEAR CHEMISTRY 


20273 (ANCR—1255) Nuclear Technology Division annual 
progress report for period ending June 30, 1975. Heath, R.L.; 
Henscheid, J.W.; Smith, G.L. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Feb 1976. Contract E(10-1)-1375. 427p. Dep. 
NTIS $12.75. 

Thirteen separate abstracts were prepared for separate sec- 
tions of the report. 


HOT-ATOM CHEMISTRY 


20274 Stereochemistry of the bromine for chlorine exchange 
following ™Br(n,y)/sup 80m/Br and /sup 82m(80m)/Br(IT)/sup 
82(80)/Br in diastereomeric 2,3-dichlorobutanes. Su, Y.Y.; Ache, 
H.J. (Virginia Polytechnic Inst. and State Univ., Blacksburg). J. 
Phys. Chem.; 80: No. 7, 659-666(25 Mar 1976). 

The stereochemistry of bromine for chlorine substitution at 
asymmetric carbon atoms was studied in the pure liquid 
diastereomeric 2,3-dichlorobutanes and in organic solutions of 
these compounds. The reactive bromine species were either ener- 
getic (hot) /sup 80m/Br atoms generated via the ™Br(n,y)/sup 
80m/Br nuclear process or bromine species formed as a result of 
Coulomb fragmentation of /sup 80m/Br- or /sup 82m/Br-labeled 
molecules. Distinct differences in the sterospecificity of the Br for 
Cl exchange have been observed depending on the type of nuclear 
process by which the reactive bromine species are formed and on 
the amount and nature of the additives present. In the case of the 
decay induced “Br for Cl exchange the observed results can be ex- 
plained in terms of a model in which the neutralization time for 
the Br* and the time for radical recombination are the determining 
factors for the stereochemical course of the exchange process. The 
Br for Cl exchange initiated by ‘’hot’’ /sup 80m/Br atoms appears 
to be primarily the result of a ‘‘hot’’ one-step replacement reac- 
tion, as indicated by the presence of a strong conformational effect 
on the stereochemical course of the reaction. 


PROPERTIES OF RADIOACTIVE MATERIALS 


REFER ALSO TO CITATION(S) 18707, 19117, 20192, 20193, 
20217, 20274 


20275 (AI-ERDA— 13158) Building 003 decontamination and 
disposition. Final report. Ureda, B.F. (Atomics International Div., 
Canoga Park, Calif. (USA)). 25 Feb 1976. Contract AT(04-3)- 
701. 40p. Dep. NTIS $5.00. 

The decontamination and disposition (D and D) of the con- 
taminated facilities in Building 003 are complete. The Hot Cave, 
the building radioactive exhaust system, the radioactive liquid 
waste system, and the fume hoods were removed. The more signifi- 
cant D and D activities are summarized, special techniques are 
noted, and problems and their resolution are discussed. Results of 
the radiological monitoring are presented. (auth) 


20276 (ANCR—1255, pp 65-75) Development of an on-line 
isotope separator facility for fission-product decay studies using a 
252Cf spontaneous fission source. Anderl, R.A.; Greenwood, R.C.; 
Gehrke, R.G.; Bunting, R.L.; Reich, C.W. Feb 1976. 

In Nuclear Technology Division annual progress report for 
period ending June 30, 1975. 

A gas-jet transport system was developed and tested using a 
282Cf fission source, helium transport gas, and vapor additions of 
H,O and CCl,. A maximum transmission efficiency of 33 percent 
was achieved. 


20277 (CONF-760521—1) Heterogeneous catalysis in fluoride 
melts: reduction of uranium(V) and niobium(IV) by hydrogen. Kel- 
mers, A.D.; Bennett, M.R. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. 14p. Dep. NTIS $3.50. 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America *USA® (2 May 
1976). 

The reduction of uranium(V) or niobium(IV) dissolved in 
fluoride melts at 550°C by hydrogen gas in the absence of catalysts 
exhibits zero-order kinetics, i.e., the quantity reduced per unit time 
is independent of the concentration of dissolved species or the 
hydrogen gas partial pressure. Platinum catalysts accelerate the 
reaction rate 10- to 100-fold and, with uranium(V), the catalyzed 
reaction exhibits first-order kinetics, suggesting that the catalyzed 
reaction may be diffusion limited. Platinum was catalytically active 
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when present as platinum black powder, sponge, sheet or powder 
that has sintered to or alloyed with the gold reaction crucible. 


20278 (MLM—2239) Report on the decontamination and 
decommissioning of the Technical (T) Building at Mound Laborato- 
ry. Gilbert, K.V.; Wright, E.M.; Madding, R.D. (Mound Lab., 
Miamisburg, Ohio (USA)). 21 May 1976. Contract E-33-1-GEN- 
53. 24p. Dep. NTIS $4.00. 

The T Building was used for separation and purification of 
2Po. General and special termination procedures and equipment 
used in its decontamination and decommissioning are described. 
Recommendations are given for improvements of equipment for 
easier decontamination in the future. (DLC) 


20279 (UCRL—77535) CO, laser ionization of very high lying 
valence states in atomic uranium. Paisner, J.A.; Solarz, R.W.; Carl- 
son, L.R.; May, C.A.; Johnson, S.A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 17 Nov 1975. Contract W- 
7405-Eng-48. 8p. (CONF-760611—4). Dep. NTIS $3.50. 

From International conference on quantum electronics and 
exhibition; Amsterdam, Netherlands (14 Jun 1976). 

Results of recently concluded investigations of infrared laser 
induced photoionization of very high lying even parity levels in 
atomic uranium are presented. Behavior of both Rydberg and 
valence states is described. 


20280 Tritium incorporation at specific positions in 
benzo[a]pyrene. Warshawsky, D.; Calvin, M. (Univ. of California, 
Berkeley). Biochem. Biophys. Res. Commun.; 63: No. 3, 541-547(7 
Apr 1975). 

The carcinogen, benzo[a]pyrene, was tritiated by two 
methods: exchange reaction with T,SO, at the 1, 3 and 6 positions 
and quenching of a Grignard reagent prepared from 6-iodo- 
benzo[a]pyrene with T,O which gave almost exclusively 6-tritiated 
material. The exchange reaction incorporated 118 mCi/mmole of 
which 60 percent was determined to be in the 6 position and 40 
percent in the | and 3 positions. The Grignard reaction produced 
a specific activity of 56 mCi/mmole of which 97.5 percent was in- 
corporated in the 6 position. 


20281 Crystal and molecular structure of uranyl acetate 
dihydrate. Howatson, J. (Univ. of Wyoming, Laramie); Grev, 
D.M.; Morosin, B. J. Inorg. Nucl. Chem.; 37: No. 9, 1933- 
1935(Sep 1975). 

The crystal structure and atomic arrangement of uranyl 
acetate dihydrate, UO,(CH;COO),.2H,O, have been determined 
by a single-crystal x-ray diffraction study. The crystal is orthor- 
hombic, space group Pnam, with Z = 4, a = 9.622, b = 14.833, 
and c = 6.808 A. The structure was solved by Fourier methods 
and refined to R = 0.041 for 821 observed reflections. The coor- 
dination sphere of the uranium contains seven oxygen atoms ap- 
proximating a pentagonal bipyramid. One-half of the acetate ions 
link adjacent bipyramids to form chains, while the remaining 
acetate ions are chelated to individual uranium atoms. Only one of 
the water molecules is bonded directly to the uranium. 


20282 Method of preparation of a composition having a base of 
99/sup m/ technetium for diagnosis by scintigraphy. Bardy, A.; 
Beydon, J. (to Commissariat a |'Energie Atomique). US Patent 
3,931,396. 6 Jan 1976. Filed date 26 Mar 1974. 8p. 

A method for preparing a pyrophosphate-tin composition 
labelled with 99/sup m/ technetium for medical diagnosis by scin- 
tigraphy, especially bone scintigraphy, is described. A 
pyrophosphate solution and a freshly prepared stannous chloride 
solution are mixed together and then neutralized to a pH within 
the range of 5 to 7, and the mixture is eventually lyophilized in 
order to obtain a pyrophosphate-tin complex in powder form 
which is then mixed with a solution containing 99/sup m/ Tc. The 
final step of the method is carried out at the moment of use. The 
complex has a pyrophosphate-tin molecular ratio of at least 30. 7 
claims, no drawings. 


20283 Anion-deficient actinide nitrate solution. Kanij, J.B.W.; 
Noothout, A.J. (to Stichting Reactor Centrum Nederland). US 
Patent 3,935,120. 27 Jan 1976. Priority date 5 Jun 1972, Nether- 
lands. 4p. 

A method is described for the preparation of anion deficient 
actinide nitrate solutions of a high concentration suitable for use as 
starting materials for preparation of spherical ceramic nuclear 
fuels. The anion deficient nitrates are prepared by dissolving the 
actinide oxides in hydrated actinide nitrates which melt in their 
own water of crystallization. The actinide oxides to be dissolved 
may be selected from the group of PuO,, UO,, U;O,, UO; or lower 
oxides than UO, located between UO, and UO;. The compounds 
Th(NO,),4H 0, UO {NO ),6H or mixtures of these salts may 
be used as hydrated actinic nitrates. 8 claims, no drawings. (BLM) 
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20284 Preparation and _ spectral of acti- 
nide(IV)—hexaiodo complexes. Brown, D.; Lidster, P.; Whittaker, 
B.; Edelstein, N. (Univ. of California, Berkeley). Inorg. Chem.; 15: 
No. 3, 511-514(Mar 1976). 

Hexaiodo complexes of the type R,M/sup IV/I, (R = NEt,, 
NMe,Ph; M/sup IV/ = Th, Pa, U) have been prepared by reactions 
in oxygen-free, anhydrous methyl cyanide. Ir and Raman data are 
reported together with electronic spectral results for the protactini- 
um(IV) and uranium(IV) complexes. Ligand field and spin—orbit 
coupling constants derived for the hexaiodoprotactinates(IV) are 
discussed in relationship to values obtained earlier for other hex- 

genoprotact (IV), (NEt,),PaX, (X = F, Cl, Br). (auth) 


20285 Combustion system for preparing radioactive samples 
and the like. Kaartinen, N.H. (to Packard Instrument Co., Inc.). 
US Patent 3,942,938. 9 Mar 1976. Filed date 6 Dec 1974. 12p. 

A combustion system for combusting materials containing 
radioactive nuclides to permit recovery of the radioactive nuclides 
comprises a primary combustion zone in which the sample material 
is initially combusted and from which the combustion products are 
continuously exhausted. The exhaust products from this primary 
combustion zone are passed through a secondary combustion zone 
in which uncombusted materials in the exhaust products are com- 
busted. In the secondary combustion zone, the exhaust products 
from the primary zones are directed in a helical path so that cen- 
trifugal forces drive the gases and any particulate matter entrained 
therein toward the walls of the secondary zone while intimately 
mixing the materials with each other to achieve rapid and 
complete combustion. The secondary combustion zone preferably 
comprises a helical tube which is heated by passing an electric cur- 
rent through the walls thereof. The helical path preferably has a 
radius of curvature of less than about 1.5 inches and is preferably 
heated to a temperature of at least 900°C. to achieve the desired 
condition. 16 claims, 3 drawing figures. 


RADIOISOTOPE PRODUCTION 
REFER ALSO TO CITATION(S) 21747 


20286 (AD-A—011820) Photonuclear production of 
um-38. Cole, C.M.; Gray, F.C.; Meaburn, G.M.; Stevenson, J.S. 
(Armed Forces Radiobiology Research Inst., Bethesda, Md. 
(USA)). Mar 1975. 14p. (AFRRI-TN—75-2). NTIS $3.25. 
Radioactive potassium-38 has been produced by the 
photonuclear reactions *K(y,n)*K and “Ca(y,np)**K by using the 
bremsstrahlung field developed by an electron linear accelerator. 
Noncarrier-free **K was produced by irradiating potassium hydrox- 
ide pellets for 30 minutes by using 10 kW of 40-MeV electrons 
passing through a thick tantalum converter. Yields of 50—70 mCi 
%*K per gram KOH irradiated were obtained. Carrier-free *K was 
produced by similarly irradiating shredded calcium metal, obtain- 
ing 1—3 mCi per gram of calcium. In both cases, the target 
material was dissolved in HCl, neutralized and prepared as sterile 
solutions of KCI for injection. (GRA) 


20287 (ANCR—1255, pp 56-59) Preparation of radioactive 
sources with the electromagnetic separator. Anderl, R.A.; 
Baker, J.D.; McIsaac, L.O. Feb 1976. 

In Nuclear Technology Division annual progress report for 
period ending June 30, 1975. 

Pure samples of radioactive isotopes of Xe, Ba, Ce, and Tb 
were prepared. (MCG) 


20288 (MLM—2296) Mound Laboratory activities for the 
Division of Physical Research: July—December 1975. (Mound 
Lab., Miamisburg, Ohio (USA)). 14 May 1976. Contract E-33-1- 
GEN-S53. 60p. Dep. NTIS $4.50. 

Research and development are reported in the following 
areas: isotope separation and production for Ar, C, He, Kr, Ne, O, 
S, and Xe; testing of cubic B crystals for superconductivity; metal 
hydride research on band theory and electronic structure and spin- 
lattice relaxation times for VH/sub x/; separation chemistry of Pu, 
21Pa, Th, *°Th, and *“U; adsorption of U and Pu by bone char; 
separation research for Ca and S isotopes; molecular beam scatter- 
ing for Ar—Kr; and transport properties for the systems Ne—Ar, 
Ne—Kr, and Ar—Kr. (JSR) 


20289 Shielded radioisotope generator and method for using 
same. Fries, B.A. (to Chevron Research Co.). US Patent 
3,946,238. 23 Mar 1976. Filed date 5 Aug 1974. 8p. 

A nuclide generator for on-site radioisotope generation is 
disclosed in which the formation of a short-lived daughter 
radioisotope from its longer-lived parent features batch flow of 
eluting reagent interior of the generator in a completely shielded 
environment. 
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COMBUSTION CHEMISTRY 


REFER ALSO TO CITATION(S) 18847, 19653, 20182 


ENGINEERING 


20290 (LA-tr—75-37) Experimental investigation of the shock 
compression of a column of liquid. Deribas, A.A.; Staver, A.M. 
Translated by H.J. Dahlby from Din. Sploshnoi Sredy; No. 9, 127- 
139(1971). 18p. Dep. NTIS $3.50. 

In shock compression of a column of liquid by a cylindrical 
charge a triple-shock wave configuration is always formed. Behind 
the triple-shock front there is formed a complex field of velocities. 
Near the wave it is possible to isolate two zones: one zone is 
formed by the high-velocity flow behind the Mach stem, the other 
by the low-velocity flow behind the diminishing conical wave. The 
interaction of these flows leads to the appearance of a third — a 
zone of turbulent flow. After completion of detonation, further 
deformation of the field of velocities being formed behind the 
shock wave occurs. In the course of time, at the end of the moving 
column of liquid there arises a fine high-velocity jet. 


GENERAL ENGINEERING 


REFER ALSO TO CITATION(S) 19484 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 18507, 18598, 18611, 19156, 
19240, 20797, 21167 


20291 (BNL—21305) Applications of SAP to structural design 
using pre and post processors. Goodzeit, C.L. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 1976. 14p. (CONF-760627—1). 
Dep. NTIS $3.50. 

From |. share assembly program users conference; Los An- 
geles, California, United States of America *USA® (7 Jun 1976). 

The finite element method has been used for structural 
design of equipment in nuclear and physics research programs. 
Such equipment is usually required to be a single model and must 
be designed for a high degree of reliability with a minimum 
amount of after service redesign. Thus, an accurate and efficient 
method of structural analysis is required for such applications and 
SAP4 has been found to be a useful and efficient program for this 
purpose. Much of the effort of data preparation of SAP4 has been 
eliminated through the use of computer generated input data for 
two- and three-dimensional structural problems. Computer 
graphics have been found to be useful in checking the input data 
grid structure of the model being analyzed and also for evaluating 
the structural response with deformed structure plots. These 
procedures are described, and their use is illustrated with examples 
of two- and three-dimensional structural analysis. 


20292 (K/CSD/TM—2) Calculation of siress intensity factors 
in thick cylinders subjected to transient temperature gradients by 
the finite element method. Iskander, S.K. (Oak Ridge Gaseous Dif- 
fusion Plant, Tenn. (USA)). Apr 1976. Contract W-7405-eng-26. 
35p. Dep. NTIS $4.00. 

Procedures developed to calculate the opening mode stress 
intensity factor K/sub I/ for cracks of various depths in a thick 
cylinder subject to a transient temperature gradient are described. 
The method used is based upon the Griffith-Irwin-Orowan strain 
energy release rate concept. The strain energy was calculated with 
a two-dimensional finite element program based on constant strain 
triangles. A comparison between results obtained by this method 
and the ‘’closed’’ form results obtained by Isida for a center crack 
in a plate is made in an attempt to assess the accuracy of the 
method. 


20293 (K-TL—289(Rev.1)) Laboratory procedure for sizing 
and electroless nickel plating assembled steel bearings. Wright, 
R.R.; Petit, G'S. (Oak Ridge Gaseous Diffusion Plant, Tenn. 
(USA)). 22 Mar 1976. Contract W-7405-eng-26. Sp. Dep. NTIS 
$3.50. 


The bearing is placed in a holder and degreased in methyl 
chloroform. The entire bearing is etched in hydrochloric acid and 
sized in an ammonium bifluoride-hydrogen peroxide solution 
(NH,F.HF—H, ).. The bearing is removed from the holder, ac- 
tivated in hydrochloric acid and plated with 0.001 in. of nickel in a 
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lating tumbler immersed in a heated electroless nickel plating 
th. The bearing is water-rinsed and air-dried. 


20294 (MLM—2310) Semiautomatic MDF deburring tool. 
Simonton, W.L. (Mound Lab., Miamisburg, Ohio (USA)). 31 Mar 
1976. Contract E-33-1-GEN-53. 9p. Dep. NTIS $4.00. 

A device for semiautomatically deburring the ends of 
lengths of MDF (mild detonating fuse) was developed by the Au- 
tomation Development group at Mound Laboratory. The device 
performs the deburring function by cutting a 0.002 in. x 0.002 in. 
chamfer on the MDF with small rotating blades. This air-operated, 
semiautomatic device provides improvement over the manual 
method of removing burrs by reduction in time and operator 
strain. A time study is underway to determine the time saved 
which is expected to be about 75 percent. 


20295 (MLM—2314) Modifications resulting in significant in- 
creases in the beam usage time of a 60 keV electron beam welder. 
Zielinski, R.E.; Harrison, J.L. (Mound Lab., Miamisburg, Ohio 
eae 17 May 1976. Contract E-33-1-GEN-53. 12p. Dep. NTIS 

Short beam usage times were encountered using a 60 keV 
electron beam welder. These short times were the direct result of a 
buildup of a reaction product (WO,.9)) that occurred on graphite 
washers which housed the tungsten emitter plate. While it was not 
possible to prevent the reaction product, its growth rate was suffi- 
ciently altered by changing graphite materials and minor design 
changes of the washers. With these modifications beam usage 
times increased from an original 40 min to approximately 675 min. 


20296 (NP—20908) Research and development work in the 
Division of Mechanical Engineering, 1975. (National Research 
Council of Canada, Ottawa, Ontario). 1975. 95p. Dep. NTIS (US 
Sales Only) $5.00. 

Research and development programs being conducted by 
the Division of Mechanical Engineering, National Research Coun- 
cil of Canada, are briefly described. The programs include trans- 
portation, manufacturing, standards, and standardization in the en- 
gineering industries, computer applications and control systems, 
—- engineering in medical and surgical instrumentation. 
( ) 


20297 (ORNL/MIT—215) Investigation of a perfusion impac- 
tion dust separator. MacWilliam, G.L.; Gutierrez, F.; Lee, A.S. 
(Oak Ridge National Lab., Tenn. (USA)). 26 Sep 1975. 47p. Dep. 
NTIS $4.00. 

Collection efficiency of an impaction dust separator with a 
porous plate as the impaction surface was investigated theoretically 
and experimentally. To provide continuous removal of deposited 
material, water perfused through the plate in a direction opposite 
to the impaction direction. The determination of theoretical collec- 
tion efficiencies as a function of particle and jet properties was at- 
tempted by analyzing the governing equations. Experimental col- 
lection efficiency was measured for an aerosol jet of organic liquid 
particles in air. 


20298 (ORNL/MIT—216) Cocurrent three-phase fluidized 
bed. Part 3. Khosrowshahi, S.; Bloxom, S.R.; Guzman, C.; 
Schlapfer, R.M. (Oak Ridge National Lab., Tenn. (USA)). 29 Sep 
1975. 36p. Dep. NTIS $4.00. 

The basic hydrodynamic variables of minimum fluidization 
and phase holdups were determined experimentally in a three- 
phase fluidized bed. Packings of 4 x 8 and 8 x 12 mesh alumina 
and 0.25-in. Plexiglas were fluidized by a cocurrent flow of air and 
water in 3- and 6-in.-diam Plexiglas columns. The holdups and 
minimum fluidization velocities were calculated from a pressure 
profile of the column. Correlations for the solid holdup as a func- 
tion of the phase properties and operating parameters are 
presented. 


20299 (ORNL/TM—5426) Laboratory services series: a lubri- 
cation program. Bowen, H.B.; Miller, T.L. (Oak Ridge National 
Lab., Tenn. (USA)). May 1976. Contract W-7405-eng-26. 38p. 
Dep. NTIS $4.00. 

The diversity of equipment and operating conditions at a 
major national research and development laboratory requires 2 
systematic, effective lubrication program. The various phases of 
this program and the techniques employed in formulating and ad- 
ministering this program are discussed under the following topics: 
Equipment Identification, Lubrication Requirements, Assortment 
of Lubricants, Personnel, and Scheduling. 


20300 (PB—245197) Design, fabrication, and installation of a 
particulate aerodynamic test facility. Final report. Blann, D.D.,; 
Green, K.A.; Anderson, L.W. (Acurex Corp., Mountain View, 
Calif. (USA). Aerotherm Div.). Oct 1974. Contract EPA-68-02- 
0625. 125p. (Aerotherm— 74-108). NTIS $5.25. 


The report presents the trade-offs and design considerations, 
component selection criteria, and final design details for a particu- 
late aerodynamic test facility. The design meets a range of per- 
formance specifications for the test gas, including test section gas 
velocities to 90 ft/sec, temperatures to 450F, and variable humidity 
and gas composition, including particulates. (GRA) 


20301 (PERC—0055-2) Bubble behavior on the scale-up of 
fluidized bed heat exchangers. Quarterly technical progress letter, 1 
December 1975—29 February 1976. Thomson, W.J. (Idaho Univ., 
ogg (USA)). 1976. Contract E(36-2)-0055. 3p. Dep. NTIS 


Research on the bubble behavior of fluidized bed heat 
exchangers is reported. The current effort concentrated on mea- 
surements of the fluctuating parameters in a 3-dimensional bed 
and comparing the results with those for a 2-dimensional bed. The 
results indicate the lack of validity of the packet theory as applied 
to fluidized bed heat transfer. (LCL) 


20302 (SAND—75-0312) Response of a cable with small cur- 
vature carrying an accelerating mass. Forrestal, M.J.; Sagartz, M.J. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1975. Contract 
AT(29-1)-789. 9p. Dep. NTIS $3.50. 

Recent tests at the rocket-propelled trolley facility at Sandia 
Laboratories, Albuquerque, have motivated several analyses on 
cable dynamics. Formulas are derived for the response of a slightly 
curved, semi-infinite cable carrying a mass which moves at con- 
stant acceleration. It is assumed that the cable is loaded by forces 
corresponding to the weight of the mass and the normal accelera- 
tion of the mass moving along the static equilibrium configuration 
of the cable. Thus, the analysis neglects the interaction of cable 
and mass motion. 


20303 (SAND—75-0624) Techniques for determining velocity 
and position of small hypervelocity spheres. Konrad, C.H.; Hollen- 
bach, R.E. (Sandia Labs., Albuquerque, N.Mex. (USA)). Feb 
1976. Contract AT(29-1)-789. 16p. Dep. NTIS $4.50. 

The need for more accurate models to describe the 
response of reentry vehicle materials to encounters with various at- 
mospheric conditions prompted a series of single particle impact 
experiments. Several instrumentation techniques associated with 
the launching of small-diameter (2.5, 4, and 10 mm) single spheres 
at hypervelocities are presented. Workable solutions to target 
alignment, determining sabot velocity, and instrumentation trigger- 
ing problems are discussed. (TFD) 


20304 (SAND— 76-8001) Roll torque evaluation (RTE) vehicle 

it test report. Kryvoruka, J.K. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Mar 1976. Contract AT(29-1)-789. 116p. Dep. 
NTIS $5.50. 

Results of analyses of the roll torque evaluation (RTE) vehi- 
cle, a reentry configuration which was flight-tested during May 
1974 at the Sandia Laboratories Tonopah Test Range are 
presented. The purpose of the test program was to evaluate, in a 
controlled environment, the roll-torque-producing effect of an 
ablating tape-wrapped carbon phenolic (TWCP) heat shield. The 
boost system, a Talos-Terrier-Recruit (TATER) rocket, delivered 
the reentry configuration to conditions approximating the latter 
portion of full-scale reentry while providing nominal payload 
separation. Flight instrumentation, designed to evaluate the 
aerodynamic performance and thermal response of the vehicle, in- 
dicates that the flight environment was severe enough to produce 
the desired level of ablation and that significant rolling moments 
were obtained. In addition, the vehicle was recovered intact for 
postflight inspection. 


20305 (UCCND-CSD-INF—60) User’s guide for SHFA: 
Steady-state Heat Flow Analysis of tee joints by the finite element 
method. Textor, R.E. (Oak Ridge Gaseous Diffusion Plant, Tenn. 
(USA)). Jan 1976. Contract W-7405S-eng-26. 22p. Dep. NTIS 
$3.50. 

The program SHFA (Steady-State Heat Flow Analysis) 
determines the steady-state temperature distribution in pipe tee 
joints. Temperatures are specified on given cross-sections (called 
collars) of the branch and run portions of the tee joint, and the 
temperature distribution throughout the remainder of the joint is 
calculated under the assumption that the inner and outer surfaces 
are perfectly insulated. The output of the program includes infor- 
mation suitable for thermal stress analysis. 


20306 (UCID— 17101) Capillary liquid evaporation from wick 
covered plates: theory. Van Sant, J.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 2 Jun 1969. Contract W-7405- 
Eng-48. 41p. Dep. NTIS $4.00. 

Differential equations and associated parameters are derived 
for heat transfer to a thin liquid-saturated wick, as in the evapora- 
tor section of a ‘’heat pipe.’’ Prescribed are a numerical method of 
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solution and a edure for experimental measurements of heat 
transfer in the flat plate model. This effort is a part of the Project 
CLEER program which is currently sponsored by the Mechanical 
Engineering Department research account. 


20307 (UCID—17102) Project CLEER: A study of the heat 
transfer characteristics of a capillary wetted surface. Van Sant, J.H. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
14 May 1968. Contract W-7405-Eng-48. 17p. Dep. NTIS $3.50. 
An experimental program (Project Cleer) was initiated to 
investigate the heat transfer characteristics of a surface covered 
with a wick-like material and cooled by a capillary liquid. The 
preliminary heat transfer analyses developed and the measuring 
equipment and methods to be used are discussed. (LCL) 


20308 (UCID— 17119) Modification of a hardwired numerical 
control to include switchable Inch/Metric capability. Newton, L.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
23 Apr 1976. Contract W-7405-eng-48. 15p. Dep. NTIS $3.50. 

A unique and relatively simple method is described for 
modifying a 1965-vintage hardwired numerical control (N/C) for a 
machine tool so that it can operate in the SI (Metric) as well as 
the Inch mode. The modification procedure will be valuable during 
the transition from Inch to SI measurements, as it allows a numeri- 
cally-controlled machine tool originally designed to operate only in 
the Inch mode to be ‘’recycled’’ for SI use. The system digital 
logic of a Hughes N/C Model 2000 Control on an EE Monarch 
lathe was modified by changing the modulus of the Command 
Phase and Reference counters so that the control system has a SI 
modulus as well as an Inch modulus. The modified system thus al- 
lows selection of either the SI operating mode or the Inch mode by 
a front panel switch. 


20309 (UCRL—52033) Thermal centering of a fusion weld 
with a scanning radiation thermometer. Freynik, H.S. Jr.; Arluck, 
J.A. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 9 Mar 1976. Contract W-7405-Eng-48. 39p. Dep. NTIS 
$4.00. 

A line-scanning radiation thermometer was evaluated for 
possible application to the measurement and control of PIGMA 
(pressurized-inert-gas-metal-arc) weld quality. One criterion for a 
good weld is that the weld arc heats both sides of the weld groove 
to the same temperature. To determine whether the scanner could 
measure small asymmetries of the thermal profile, a series of first- 
pass welds were made on one-piece ungrooved test parts. Midway 
in each pass, the weld head was deliberately offset (jogged). By 
scanning across the weld line 10 mm in front of the arc, the rela- 
tive temperature distribution was inferred from the measured 
radiosity profile along the scan line. In principle, the thermal peak 
location on the scan line coincided with the thermal peak location 
at the arc, after a small time delay. Deliberate jogs of 0.86 mm 
were measured by the scanner and confirmed by a displacement 
transducer. Further study of the line scanner for thermal centering 
of PIGMA welds is not warranted at this time because of the high 
cost -_ complexity compared to the relatively small benefits to be 
gained. 


20310 (Y/DA—6687) Production applications of air bearings. 
Steger, P.J.; Rasnick, W.H. (Oak Ridge Y-12 Plant, Tenn. (USA)). 
16 Apr 1976. Contract W-7405-eng-26. I1Sp. (CONF-760468—4). 
Dep. NTIS $3.50. 

From Region 5 seminar on practical applications in manu- 
facturing; Gatlinburg, Tennessee, United States of America *USA® 
(23 Apr 1976). 

Use of air bearings to obtain high-accuracy mechanical 
components has been well documented in the technical literature 
and is generally accepted by industry. Considerable reluctance, 
however, exists to the use of air bearings for production applica- 
tions. This reluctance stems from, in many cases, a lack of un- 
derstanding of the technical aspects of air bearings and their appli- 
cations. A general opinion exists that air bearings are a rather 
flimsy, hit or miss, laboratory-type ‘’toy’’ which, although having 
specialized high-precision applications, cannot have a real impact 
for production applications. Air bearings are shown to be produc- 
tion viable, offering many advantages when applied prudently. Par- 
ticular emphasis is placed on the porous-graphite, externally pres- 
surized air bearing, the type offering the most promising and relia- 
ble operation for most applications. 


20311 (Y/DA—6697) Constraints to consider before applying 
direct numerical control. Wright, C.C. (Oak. Ridge Y-12 Plant, 
Tenn. (USA)). 16 Apr 1976. Contract W-7405-eng-26. 7p. 
(CONF-760468—1). Dep. NTIS $3.50. 

From Region 5 seminar on practical applications in manu- 
facturing; Gatlinburg, Tennessee, United States of America *USA® 
(23 Apr 1976). 
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Factors that should be considered before implementing nu- 
merical control methods in a machine shop are discussed. The fac- 
tors include economic justification, labor restrictions, facility 
restrictions, awareness of available technology, equipment 
purchase vs technology, and resistance to change. (TFD) 


20312 (Y/DA—6702) Computer numerical control: what is it 
and what will it do. Barkman, W.E. (Oak Ridge Y-12 Plant, Tenn. 
(USA)). 16 Apr 1976. Contract W-7405-eng-26. 13p. (CONF- 
760468—6). Dep. NTIS $3.50. 

From Region 5 seminar on practical applications in manu- 
facturing; Gatlinburg, Tennessee, United States of America *USA® 
(23 Apr 1976). 

The CNC system offers the standard NC options plus addi- 
tional features which are made possible by the computer’s ability 
to do calculations and store information in memory. The flexibility 
of having the system’s operation defined by software rather than a 
hardwired configuration permits the user to configure the CNC 
system to the exact problem to be solved and to change the system 
configuration at a later date. In addition, the system is capable of 
running its own diagnostic programs to quickly isolate faults and 
reduce the amount of troubleshooting required at the oscilloscope 
level. 


20313 (Y/DA—6740) ‘Vorkpiece fixturing using rubber com- 
pounds. Gibson, O.T. (Oak Ridge Y-12 Plant, Tenn. (USA)). 16 
Apr 1976. Contract W-7405-eng-26. 16p. (CONF-760468—3). 
Dep. NTIS $3.50. 

From Region 5 seminar on practical applications in manu- 
facturing; Gatlinburg, Tennessee, United States of America *USA® 
(23 Apr 1976). 

A workpiece (part) support method referred to as ‘potting 
the part’’ has been developed that minimizes the distortion in- 
troduced by conventional fixturing. Conventional fixtures, such as 
vacuum chucks distort workpieces by forcing an out-of-round part 
to conform to the round contour in the vacuum fixture. The work- 
piece is machined round and then goes out of round when it is 
removed from the fixture. Multijaw chucks distort parts by the ap- 
plication of concentrated forces at the chuck jaws. The use of 
potting fixtures minimizes this distortion by extruding a two-part 
castable rubber in a gap (approximately 30 mils) between the 
workpiece and fixture and allowing the rubber to cure while hold- 
ing the workpiece in its free state. The use of the method for fabri- 
cation of large laser mirrors is briefly illustrated. (TFD) 


20314 (Y/NA—359) Quality assurance at an ERDA installa- 
tion. Alvey, H.E. (Oak Ridge Y-12 Plant, Tenn. (USA)). 16 Apr 
1976. Contract W-7405S-eng-26. 17p. (CONF-760468—8). Dep. 
NTIS $3.50. 

From Region 5 seminar on practical applications in manu- 
facturing; Gatlinburg, Tennessee, United States of America *USA® 
(23 Apr 1976). 

Quality assurance in machining operations at the Oak Ridge 
Y-12 plant is described. Examples of different levels of quality as- 
surance used in the machining of various hardware items used in 
the space program are given. (TFD) 


20315 MA-106: light flash experiment (Oct 1974) (Engineering 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2440). 

249 drawings. 

Parts lists and component drawings are given for the optical 
system and electronics of a light flash experiment. Drawings in- 
clude details of logic circuits, printed circuits, power supplies, 
silver chloride and silicon detectors, analog-to-digital converters, 
data storage equipment, and instrument housing and shielding. 
(PMA) 


20316 Percussive arc welding power supply and in 
monitor drawings (Nov 1972) (Engineering Materials). (Bendix 
Corp., Kansas City, Mo. (USA)). (CAPE—2456). 

53 drawings. 

Drawings are given of a percussive arc welding power 
supply and in-process monitor. The power supply was designed to 
percussive weld (butt weld) small stranded wire (No. 20 AWG) to 
multi-conductor connector pins. Capabilities of the equipment also 
include percussive welding of solid wire, small solid pins, and a 
wide range of metal alloys. The in-process monitoring equipment, 
when used with the percussive arc power supply, measures and 
provides readout of important weld process parameters. These 
parameters (arc current, arc time, and impact velocity) provide an 
indication of weld quality. 


20317 84 mm _ body-transition assembly (11 Feb 1975) 
(Engineering Materials). (Los Alamos Scientific Lab., N.Mex. 
(USA)). (CAPE—2452). 

58 drawings. 


OCTOBER 1976 


Drawings are given for an 84 mm body-transition assembly. 
Details include extruding penetrator, afterbody, gas nozzles, tubes, 
insulators, thermal shield, transition block and related parts, seal, 
electrodes, springs, sleeves, heaters, and formers. (PMA) 


20318 Automatic Oliver filter valve (27 Dec 1956) (Egineering 
Materials). (Atlantic Richfield Hanford Co., Richland, Wash. 
(USA)). (CAPE—2439). 

5 drawings. 

Drawings are given for a vacuum drum filter 12 inches 
diameter by 5-1/2 inches face with tank valve for two solutions. 
The device is used for process material control and treatment in 
hoods. Drawings include: (1) the Oliver filter; (2) the automatic 
valve assembly; (3) the drum construction; (4) the hood vacuum 
drum filter arrangement; and (5) the general layout. 


20319 Arc melt skull caster crucible [nd] (Engineering Materi- 
als). (Oak Ridge Y-12 Plant, Tenn. (USA)). (CAPE—2416). 

10 drawings. 

A skull-casting crucible utilizing a liquid-metal (NaK) coo- 
lant was redesigned to overcome a chronic problem of coolant 
leakage at the crucible asbestos-gasketed flange. Leakage had for- 
merly been occurring after approximately fifteen use cycles, and 
each failure necessitated a 24-hour shutdown for gasket replace- 
ment. The crucible redesign incorporates a 1/4-inch-thick stainless 
steel cooling jacket welded to the copper crucible. A layer of 
nickel has to be ‘’buttered’’ onto the crucible to provide a materi- 
al capable of being welded to the stainless steel. A crucible of the 
new design has operated through approximately 350 cycles, before 
pin holes in the crucible itself necessitated its replacement. No dif- 
ficulty was experienced with the copper/nickel/stainless steel weld. 
The crucible design has potential industrial application in skull- 
casting facilities having operating conditions as severe as the 
present installation (a temperature of up to 1800°F for 15 to 20 
seconds during each pour, with the NaK coolant at 15 to 20 psig 
and an exit temperature of up to 360°F). 


20320 Fibrous aerosol generator [nd] (Engineering Materials). 
(Los Alamos Scientific Lab., N.Mex. (USA)). (CAPE—2429). 

12 drawings. 

Drawings and a‘bill of materials are given for a fibrous 
aerosol generator. The drawings include details of the assembly, 
the chopper, the agitator, the housing, machine parts, and a wiring 
diagram. (PMA) 


20321 Cabinet and rock for electrical equipment (17 Mar 
1972) (Engineering Materials). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). (CAPE—2444). 

48 drawings. 

A parts list, including fabricated parts, and drawings are 
given for an electrical equipment cabinet and rack. Details include 
panels, door, side covers, cable-way, frame, and panel mounting. 
(PMA) 


20322 Multipurpose terminal block, quick-disconnect (7 Oct 
1974) (Engineering Materials). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). (CAPE—2438). 

15 drawings. 

Drawings and a parts list are given for a cable terminal 
block which features easy disconnection. Drawings include details 
of the mounting plate, cable supports, stand-offs, brackets, bus 
bars, and assembly. (PMA) 


20323 (SAND—76-6017) Nuclear facilities, valves: materials, 
manufacture, testing. (DIN Deutsches Inst. fuer Normung e.V., 
Berlin (F.R. Germany)). Sep 1973. Translation by P. Newman of 
DIN—25418. 17p. Dep. NTIS $3.50. 

The draft standard, whose content does not represent the 
final form of the standard and consequently is not meant for appli- 
cation, is presented to the public for testing and comments so that 
it can be improved as required. The standard was written in col- 
laboration with the Pressure Vessel Study Group. Topics include 
range of validity, specification levels, materials, calculations, manu- 
facture, tests, and markings. This standard is valid for valves in 
nuclear facilities, in particular nuclear power plants, research reac- 
tors, hot cells, fuel processing plants, facilities for reprocessing and 
storing of radioactive materials, fuel enrichment facilities, and fuel 
element plants. (TFD) 


20324 Status of nuclear standards: panel discussion. Conf. 
Remote Syst. Technol., Proc.; 22: 97-100(1974). 

From 22. conference on remote systems technology; 
Washington, DC, USA (Oct 1974). 

The four panelists who participated in the discussion 
presented introductory remarks concerning their views on the sub- 
ject. Their remarks covered ‘'the designer’’, ‘’the builder’’, ‘’the 
utility’’, and the AEC Regulator viewpoints. (TFD) 


20325 Statistical study of rock drilling by hypervelocity jets 
from explosive shaped charges. Rollins, R.R. (Univ. of Missouri, 
Rolla); Clark, G.B.; Brown, J.W. pp 1384-1391 of In Advances in 
rock mechanics. Volume II, Part B. Washington, DC; National 
Academy of Sciences (1974). 

From 3. international congress on rock mechanics; Denver, 
Colorado, USA (1 Sep 1974). 

The drilling effect in rock of hypervelocity jets from dif- 
ferent designs of explosive shaped charges was investigated experi- 
mentally on eight types of rock to supplement a rapid excavation 
concept. A full factorial experimental design was used and an anal- 
ysis of variance and the k-ratio least-significant-difference test 
were applied to the penetration results. The optimum design of 
shaped charges for drilling was found to be independent of rock 
type and rock properties. For composition C-4 charges having cast 
iron liners, the best design for optimum depth of penetration in- 
cludes a standoff distance of 1.25 d (charge diameter), a liner wall 
thickness of 0.030 d, and a liner apex angle of 45°. 


20326 Use of intense sub-microsecond electron bursts to 
produce rock shattering. Avery, R.T.; Keefe, D.; Brekke, T.L.; Fin- 
nie, I. (Univ. of California, Berkeley). pp 1415-1420 of In Ad- 
vances in rock mechanics. Volume II, Part B. Washington, DC; 
National Academy of Sciences (1974). 

From 3. international congress on rock mechanics, Denver, 
Colorado, USA (1 Sep 1974). 

It has been demonstrated that intense sub-microsecond 
bursts of very-high-energy (greater than or equal to | MV) elec- 
trons cause significant pulverization and surface spalling of a 
variety of rock types, both wet and dry, and even moist clay. In 
general, for the same energy input, soft rocks show greater spall 
volume than hard rocks and wet rocks exhibit greater spall volume 
than dry rocks. The spall debris is of fine nature, being either dust, 
sand or small flakes. Selected test results are presented together 
with discussion of the fracture mechanisms occurring on this very 
short time-scale. Possible applications in tunneling and mining are 
briefly described. 


20327 Rock melting applied to excavation and tunneling. 
Rowley, J.C. (Los Alamos Scientific Lab., NM). pp 1447-1453 of 
In Advances in rock mechanics. Volume Il, Part B. Washington, 
DC; National Academy of Sciences (1974). 

From 3. international congress on rock mechanics; Denver, 
Colorado, USA (1 Sep 1974). 

The mechanisms of rock and soil melting are reviewed, and 
temperatures of approximately 1800°K are shown to be sufficient 
to melt most rocks and soils encountered in drilling and tunneling. 
Laboratory and field tests of several different electrically powered 
refractory-metal rock-melting penetrators have illustrated the 
unique role of the fluid melt in affording new solutions to the 
problems of ground support and materials handling. Chilled to a 
glasslike lining the melt has been demonstrated to stabilize the 
bore holes in loose, unconsolidated, wet and dry soils and in low- 
density rocks. Extruded through ports or flow passages in the 
penetrator and chilled by a gas coolant, the melt can be formed 
selectively into glass pellets, glass rods, or rock wool. According to 
the theoretical model, the penetrator advances at a rate directly 
proportional to the power supplied to melt the rock or soil. Ad- 
vance rates and detailed operating performances are predicted 
from theoretical models of heat-transfer processes, melt-flow fluid 
mechanics, and penetrator geometry. Predictability of performance 
has been verified by laboratory experiments and field data; service 
life and maximum penetration rate depend on the upper tempera- 
ture limits for structural and heater materials. Analyses and test 
data have verified the relative insensitivity of the excavation 
method to wide variations in rock or soil type and strength. The 
integrated excavation-system approach made possible by rock- 
melting permits such applications as coring in alluvium; the form- 
ing of small-diameter horizontal, glass-lined holes for utility instal- 
lation; the horizontal coring for tunnel alignment prospecting; and 
the deep drilling through very hot formations for geothermal ener- 
gy extraction and geoscience research. 


20328 (SAND— 76-6024) Theoretical investigation of the open- 
ing process in a flexible parachute-load system. Fu, K.H. (Deutsche 
Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt e.V., 
Braunschweig (F.R. Germany)). 1975. Translation of German re- 
port. 90p. Dep. NTIS $5.00. 

The behavior of a flexible parachute-load system during the 
opening [filling] process and the subsequent transition to a quasi- 
steady state was investigated for plane motion. A procedure was 
developed by which parachute performance data (opening-shock 
force, opening time, and velocity of the load at the completion of 
opening) can be computed for arbitrary values of the system 
parameters and arbitrary initial values. The effects of modelling 
and geometric parameters, and of initial values on the parachute 
performance data were also studied. It is shown that the opening- 
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shock factor first increases, attains a maximum, and then decreases 
again as the mass-ratio parameter increases. As the Froude number 
increases, the opening-shock factor increases linearly. The amount 
of increase depends on the mass-ratio parameter. 


20329 (ORNL-tr—4042(DRAFT)) 900- and 1350-MW sec- 
tions: reliability of prestressed concrete enclosures. Marcellin, J.P. 
16 Apr 1975. Translated by M. Gerrard from French report. 22p. 
Dep. NTIS $3.50. 

On a world-wide scale, engineers have gone more and more 
to the use of prestressed concrete, which at present is considered 
the safest and most economic construction material. In France, for 
example, the proportion of prestressed concrete bridges has in- 
creased from 15 to 85 percent in the past 10 y. The nuclear indus- 
try—today in full effort—has largely used prestressed concrete as 
construction material for confinement vessels for light- water reac- 
tors. Concerned for the protection of the population and their in- 
stallations, construction supervisors must decide what safety they 
can expect from engineering construction, the final barriers 
between the environment and a medium presenting a nuclear risk 
in the case of the reference accident. The purpose of the present 
study was to determine what could be expected in time from a 
confinement shell entirely from the viewpoint of the lasting capa- 
bility of prestressed concrete material. It does not justify cases 
specific to nuclear projects. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


ALSO TO CITATION(S) 19052, 19059, 19060, 19061, 

19064, 19395, 19396, 19397, 19398, 19663, 19664, 

19823, 19885, 19974, 19976, 19977, 20124, 20566, 

» 20586, 20587, 20588, 20589, 20590, 20592, 20593, 

, 20603, 20606, 20633, 20641, 20642, 20643, 20647, 
20656, 20665, 20666, 20763, 20773, 20774, 22178, 
22226, 22227, 22228, 22230, 22233, 22235, 22236, 
22237, 22238, 22248 


20330 (AD/A—006476) Superconducting windings. Semian- 
nual report No. 2. Walker, M.S.; Murphy, J.H. (Westinghouse 
Research Labs., Pittsburgh, Pa. (USA)). Feb 1975. Contract 
N00014-73-C-0461. 40p. NTIS $3.75. 

See also report dated 29 Nov 1973, AD—770602. 

Work performed to examine transient field losses in practi- 
cal superconductors is reported. Experimental and theoretical 
papers and reports which have been generated under this contract 
and through related activities are listed. A tentative mathematical 
model is presented describing losses for superconductors under 
operating conditions anticipated for naval applications, particularly 
as they relate to the Navy’s program in superconducting electrical 
propulsion machinery. 


20331 (AD-A—008852) Electrocaloric refrigeration for super- 
conductors. Semiannual technical report for period ending 31 Dec 
1974. Radebaugh, R.; Lawless, W.N.; Siegwarth, J.D. (National 
Bureau of Standards, Boulder, Colo. (USA)). 31 Dec 1974. 19p. 
NTIS $3.25. 

See also report dated 30 Jun 1974, AD—787660. 

Several significant developments have occurred in the six 
month period since the previous Semi-Annual Technical Report. 
The most significant development was the discovery that SrTiO3 
glass ceramics (FEL multilayer samples) showed only heating ef- 
fects at 4K for both polarization and depolarization. At the same 
time, the pitting problems for ceramming temperatures above 
1100C was partially solved. Development work on two types of 
heat switches was essentially completed. Several electrothermal 
measurements have been done on the SrTiO3 glass-ceramic sam- 
ples to try to understand why they behave as they do. In addition 
an apparatus for measurement of DC polarization and hysteresis 
was completed. (GRA) 


20332 (AD-A—010090) Pulse propagation on a superconduc- 
tive neuristor. Technical summary report. Reible, S.A.; Scott, A.C. 
(Wisconsin Univ., Madison (USA). Mathematics Research 
Center). Feb 1975. Contract DA-31-124-ARO-D-462. 58p. (MRC- 
TSR—1422). NTIS $4.25. 

Both analytic study and experimental investigations on an 
electronic analog are presented which indicate the unstable nature 
of Parmentier’s traveling wave pulse on a _ superconductive 
neuristor. In the vicinity of a critical bias level, the pulse is almost 
stable in the sense that pulse distortion over a finite distance can 
be made arbitrarily small by adjusting the bias to be sufficiently 
close to the critical value. It is also shown that the strength-dura- 
tion curve for threshold excitation can be obtained by equating 
input magnetic flux to that of Parmentier’s pulse. Finally an R - T 
junction has been realized by resistive coupling of two neuristor 
lines and used to introduce a circulating pulse onto a storage ring. 
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20333 (AD-A—012919) Fundamental experiments at liquid 
helium temperatures. Final report, 1 Oct 1969—30 Sep 1974. Fair- 
bank, W.M.; Giffard, R.P.; Hamilton, W.O.; Madey, J.M.J.; Opfer, 
J.E. (Stanford Univ., Calif. (USA). Dept. of Physics). 1975. Con- 
tract F44620-75-C-0022. 14p. NTIS $3.25. 

Topics discussed include emission of slow positrons from 
dielectric absorbers; statistical variations in the electrostatic poten- 
tial measured outside of a real conducting surface; stimulated 
emission of magnetic Bremsstrahlung; superconducting order 
parameter measurements; analysis and development of a very sen- 
sitive low temperature gravitational radiation detector; use of su- 
perconducting shields for generating ultra-low magnetic field re- 
gions and several related experiments; production of ultra-iow 
magnetic field regions and their use for a Hes gyroscope; photon 
counting millimeter wave detector; and magnetic shielding and the 
adjustment of remanence. 


20334 (AD-A—012953) Electrodynamics and _ fluctuation 
phenomena in Josephson junctions. Final report, 20 Jan 1972—19 
Jan 1975. Langenberg, D.N. (Pennsylvania Univ., Philadelphia 
(USA)). 19 Feb 1975. 6p. NTIS $3.25. 

Studies of several phenomena in superconducting Josephson 
tunnel junctions are reported, including the Riede’ singularity, the 
Josephson plasma resonance, the quasiparticle-pair-interference 
current, and methods for improved coupling to external elec- 
tromagnetic fields. Preliminary results on  photon-induced 
nonequilibrium states in superconductors are described. 


20335 (AD-A—014070/7ST) Investigation of scroll fluid 
machinery for cryogenic helium refrigerators. Final report, 1 Jun 
1973—31 Dec 1973. Moore, R.W. Jr. (Little (Arthur D.), Inc., 
Cambridge, Mass. (USA)). Feb 1975. Contract N00014-73-C- 
0451. 96p. (ADL-C—75976). NTIS $4.75. 

The objective of the program was to investigate the applica- 
bility of scroll fluid machinery (compressors and expenders) to 
cryogenic helium refrigerators or liquefiers for superconductive 
ship propulsion systems. Thermodynamic cycles for appropriate 
refrigerator/liquefier systems have been analyzed; and, based on 
the results of this analysis, typical performance characteristics for a 
scroll compressor and a scroll expander suitable for these systems 
have been defined. Design requirements for the scroll compressor, 
a 90 SCFM unit with a 16 to 1 pressure ratio, have been 
established and a design for an experimental, oil-lubricated unit 
suitable for laboratory testing evolved. The design is based, in part, 
on information obtained from tests on the Arthur D. Little, Inc. 
(ADL) | to 3 Hp scroll compressor. The results of these tests are 
described. 


20336 (AD-A—014250) Performance characteristics of a 
liquid helium pump. Final report. Ludtke, P.R. (National Bureau 
of Standards, Boulder, Colo. (USA)). Jul 1975. 57p. (NBSIR—75- 
816). NTIS $4.25. 

Part A of this report presents performance data for a sim- 
ple, preinduced, single stage, centrifugal liquid helium pump 
powered by a close-coupled submersible cryogenic induction 
motor. Data on pump efficiency and the motor efficiency are 
given, and the effects of decreasing the pump leakage loss and 
removing the preinducer were also investigated. Part B describes a 
study of the cavitation characteristics of the pump in liquid helium 
I. The net positive suction head at cavitation of the pump was ex- 
tensively investigated, and found to be near zero; and effects of 
removing the inducer, changing the pump inlet geometry, and 
varying the hellium temperature were also determined. 


20337 (AD-A—015197) Design and fabrication of a rhombic 
drive Stirling cycle cryogenic refrigerator. Final report, 4 Feb 
1972—29 Jun 1973. Balar, C. Jr. (Philips Labs., Briarcliff Manor, 
N.Y. (USA)). Jul 1973. Contract DAAKO02-72-C-0224. 89p. NTIS 
$4.75. 

The purpose of this program was to develop a quiet, vibra- 
tion-free long-life, lightweight Stirling cycle refrigerator capable of 
producing | W of cold at 77°K while in a still air environment at 
125°F. The total power consumption of the machine was restricted 
to 42 W. To attain high efficiency, a double-expansion regenerator 
with a titanium alloy shell was used along with a titanium cold 
finger with copper cap. The balanced Philips rhombic drive pro- 
vided the necessary drive motion without causing unwanted vibra- 
tion. Brushless dc motors and dry lubrication throughout the 
refrigerator insured that contamination was minimized. A major 
acoustical study and design resulted in a variety of sound isolation 
techniques being applied. The refrigerator weighs 8 Ibs. 7 oz., mea- 
sures 5-7/8 inch x 5-5/16 inch x 9-1/4 inch and is inaudible at 63 
ft. against a 40 dbA background. 


20338 (AD-A—015198) Design and fabrication of a rhombic 
drive Stirling cycle cryogenic refrigerator. Final report. Balas, C. Jr. 
(Philips Labs., Briarcliff Manor, N.Y. (USA)). Apr 1975. Contract 
DAAKO0O2-72-C-0224. 7p. NTIS $3.25. 
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See also AD-A—015197. 

The report is a supplement to the Final Report (AD- 
A—015197). It summarizes the cooler modifications, operational 
difficulties, and the resulting cooler performance that occurred 
since the original cooler delivery on July 2, 1973. (GRA) 


20339 (AD-A—015308) Evaluation of a 4.5-K closed-cycle 
refrigerator. Final report. Cox, J.E. (Naval Research Lab., 
Washington, D.C. (USA)). Jul 1975. 29p. (NRL-MR—3088). 
NTIS $3.75. 

Superconducting devices require ambient temperatures in 
the 4 to 15 K region. Unattended operation for periods of days to 
weeks require either large dewar systems or closed cycle refrigera- 
tors. The report describes the magnetic and vibration signatures 
below 500 Hz of one refrigerator, a 4.5 K superposition of a CTi 
1020 Cryodine with a Joule-Thomson expansion valve. User com- 
ments are included in the discussion with the conclusion being that 
closed cycle refrigerators are unlikely to be compatible with 
Josephson detector devices, but interfacing with superconducting 
coils and cavities is not definitively ruled out. 


20340 (BNL—20787) Fusion magnet safety studies program: 
superconducting magnet protection system and failure. Interim re- 
port. Allinger, J.; Danby, G.; Hsieh, S.Y.; Keane, J.; Powell, J.; 
Prodell, A. (Brookhaven National Lab., Upton, N.Y. (USA)). Nov 
1975. 100p. Dep. NTIS $5.00. 

This report includes the first two quarters study of available 
information on schemes for protecting superconducting magnets. 
These schemes can be divided into two different categories. The 
first category deals with the detection of faulty regions (or normal 
regions) in the magnet. The second category relates to the protec- 
tion of the magnet when a fault is detected, and the derived signal 
which can be used to activate a safety system (or energy removal 
system). The general detection and protection methods are first 
described briefly and then followed by a survey of the protection 
systems used by different laboratories for various magnets. A sur- 
vey of the cause of the magnet difficulties or failures is also in- 
cluded. A preliminary discussion of these protection schemes and 
the experimental development of this program is given. 


20341 (COM—75-10472-01/SL) Superconducting devices and 
materials. Issue No. 75-1, January—March 1975. Quarterly litera- 
ture survey. (National Bureau of Standards, Boulder, Colo. 
(USA)). 1975. 96p. Paper copy available $20.00/year. 

Prepared in cooperation with Office of Naval Research, 
Arlington, Va. 

A cooperative literature survey and review is presented list- 
ing publications and reports pertaining to superconducting devices 
and to theory and experiments related to superconducting devices. 


20342 (ORNL—S5154, pp 127-152) Engineering Sciences De- 
partment. Akin, J.E.; Alley, L.; Anderson, R.L. Jun 1976. 

In Thermonuclear Division annual progress report for 
period ending December 31, 1975. 

The department has three activities: the Superconducting 
Magnet Development Program (SCMDP), the Vacuum Coating 
and Thin Film Laboratory, and the Cryoelectric Project, which are 
reported separately. The first full funded year of the SCMDP has 
been a period of considerable accomplishment and of much review 
and subsequent revision of the Program Plan. The vacuum coating 
and thin film activity produced a variety of films and coatings for 
use in several programs in the Thermonuclear Division. Considera- 
ble work was directed toward samples for ORMAK surface studies 
and gold black coatings for plasma diagnostics instrumentation. 
Breakdown measurements with ac and impulse voltage on thin sin- 
gle-layer polymer films are summarized in the section on 
Cryogenic Dielectric Measurements. Further breakdown measure- 
ments on liquid helium with ac voltage and standard ASTM elec- 
trodes are discussed. Investigations are reported on the dielectric 
performance of contaminated liquid helium with point-plane elec- 
trodes. Progress is reported on the construction of the 1.2-m- 
diameter high-voltage cryostats. Further development on the high- 
voltage facilities is described, including successful repair and test- 
ing of the damaged transformer in the 700 kVac power supply, 
and purchase and installation of a 10-stage, 250-kV impulse 
generator. 


20343 Magnetic stabilization of the operating point for the su- 
perconductive bolometer. Zaytsev, G.A.; Stashkov, V.G.; Khrebtov, 
LA. Prib. Tekh. Eksp.; No. 5, 210-211(1975). (In Russian). 

The threshold sensitivity of bolometers is limited by the fact 


.that their resistance at the operating point varies with the tempera- 


ture in the cryostat. A device is described which was designed to 
improve the stability of the operating point by automatically con- 
trolled heating. It uses magnetic control of the resistance in the su- 
perconductive bolometer, and the stabilization is based on the tem- 
perature of the superconductor transition as a function of the mag- 
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netic field intensity. Curves are plotted of the Sn—Pb supercon- 
ductive bolometer resistance as functions of the temperature, the 
bias current, and the magnetic field. A schematic of the stabiliza- 
tion system, which uses field-effect and pnp transistors, is also 
shown. The bolometer itself is in the form of a dc bridge, with the 
output diagonal providing a signal proportional to the oscillations 
of the liquid He temperature in the cryostat containing the sensi- 
tive element of the bolometer. This output signal is then applied to 
the input of a phase-sensitive dc amplifier. The load of this amplifi- 
er is the winding of the solenoid in which the bolometer is placed. 
This stabilization circuit was also tested with a vacuum supercon- 
ductive bolometer. (JPRS) 


20344 Exceptional aspects of high power resistive solenoids in 
relation to their use in hybrid magnet systems. Hudson, P.A. 
(Clarendon Lab., Oxford); Hanley, P.E.; Carden, P.O. pp 414-418 
of In Fifth international conference on magnet technology (MT-5). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
l’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Combined resistive and superconductive magnet systems 
offer an economical approach to higher fields for laboratories that 
possess a large power supply and have adequate refrigera- 
tion/liquefaction capacity. Such ‘’hybrid’’ systems have the ad- 
vantage that they can produce magnetic fields much larger than 
can be generated alone by either of their component parts. Ex- 
perience with the first generation of hybrid magnets is being accu- 
mulated in establishments in Canada (McGill University), the U.K. 
(Clarendon Laboratory, University of Oxford), the U.S.A. (Francis 
Bitter National Magnet Laboratory), and the U.S.S.R. (Kurchatov 
Institute of Atomic Energy, Moscow). While the next generation of 
hybrid magnets will perhaps become increasingly ambitious in 
respect to the design of the superconducting section, problems as- 
sociated with the inner magnet being exposed to increasingly 
higher stress levels will be a dominant factor in dictating the 
overall efficiency of the system. 


20345 Comparative performance and cost of superconducting 
and conventional magnets for high gradient magnetic separation. 
Marston, P.G. (Sala Magnetics, Inc., Cambridge, MA). pp 424-426 
of In Fifth international conference on magnet technology (MT-5). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
l’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

For most applications of high gradient magnetic separation 
processing, superconducting magnets are more expensive and less 
reliable than conventional magnets. The economic incentive to 
reduce the cost of energy required for conventional magnets is not 
very great, even with the oversimplified assumption that the super- 
conducting system requires zero power. 


20346 Supercritical-helium cooled ‘bundle conductors'’ and 
their application to large superconducting magnets. (Massachusetts 
Inst. of Tech., Cambridge). pp 519-524 of In Fifth international 
conference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A new type of hollow conductor superconductor is 
described, and various computer generated recovery curves follow- 
ing a transient temperature rise are given. An experiment in which 
supercritical helium will be circulated in a bundle conductor is 
described, and data is presented for individual wires cooled by cir- 
culated supercritical helium. 


20347 Transient ena and quench propagation in a 
pulsed dipole magnet. Turowski, P. (Kernforschungszentrums, Karl- 
sruhe, Ger.). pp 541-545 of In Fifth international conference on 
magnet technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; 
Comitato Nazionale per I’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

An improvement in the performance of a superconducting 
dipole magnet was obtained after replacing the epoxy ring rein- 
forcements of the coil by prestressed Al-ring reinforcements. By 
means of pick-up coils on the surface of the magnet coil, an in- 
creasing intensity of flux jumps was observed during the increase 
of the field. The change from the superconducting to the normal 
conducting state in the conductor of the magnet was discovered as 
a flux jump by the pickup coils on the surface of the magnet. This 
method permits a measurement of the quench propagation time in 
the magnet conductor under different current loads. 


20348 Investigations on quench propagation and internal volt- 
age in a superconducting coil. Eschricht, W.; Fiebig, H.J.; Horlitz, 
G.; Knopf, U.; Knust, G.; Nowakowski, K.D.; Peters, O.; 
Stahischmidt, W.; Wolff, S. (Deutsches Elektronen Synchrotron, 
Hamburg). pp 546-553 of In Fifth international conference on 
magnet technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; 
Comitato Nazionale per I’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The behavior of internal voltage and resistivity in a super- 
conducting coil of 1.20 m length and 0.30 m diameter was in- 
vestigated during the quench period at different currents and 
fields. The maximum current was 250 A at a peak field of 2 T. 


20349 Refrigeration of large su magnets. Quack, 
H.; Trepp, C. pp 567-571 of In Fifth international conference on 
magnet technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; 
Comitato Nazionale per |’'Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Of large superconducting magnet systems, the helium 
refrigerator is surely not the most expensive element, but the relia- 
bility of the total system depends to a large degree on that of the 
refrigerator, and the refrigerator very often is the largest energy 
consumer of the total system. Therefore, in all technical and 
economic studies of SC systems, the refrigerator has to be looked 
at as an integral part of the total. Some of the connection points 
between the refrigerator and the magnets are discussed. The ener- 
gy consumption of the refrigerator is an important factor in the 
economic feasibility of the total system. 


20350 Superconducting dipole magnet SPD-3. Alexeev, V.P.; 
Galstjan, E.A.; Greben, L.I.; Mironov, E.S.; Popokin, L.A.; 
Vasiliev, A.A. (Radio-Technical Inst., Moscow). pp 572-576 of In 
Fifth international conference on magnet technology (MT-5). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
l’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The precise superconducting magnet SPD-3 is discussed. 
The magnet design and construction technique are described and 
experimental data on the SPD-3 are presented. The field in- 
homogeneity measured within half a magnet aperture does not ex- 
ceed 3 x 107%. 


20351 15T hybrid superconducting magnet with Nb—Ti and 
Nb,Sn. Shimamoto, S.; Desportes, H. (CEN de Saclay, Gif-sur- 
Yvette, France). pp 579-581 of In Fifth international conference 
on magnet technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; 
Comitato Nazionale per |'Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The design and the results of a hybrid high field solenoid for 
laboratory use are described. The external solenoid is wound with 
Nb—T/sub i/ and the winding dimensions are 22 cm internal 
diameter, 30 cm external diameter, and 38 cm height. The internal 
solenoid has a 5 cm clear bore and is wound with Nb,Sn tape. 
Several types of graded tapes are distributed in the winding in 
function of the field. The anticipated maximum field is 1ST with a 
stored energy of 500 kJ. 


20352 Heat transfer to liquid helium: design data for bath 
cooled superconducting magnets. Bailey, R.L. (Oxford Univ.). pp 
582-589 of In Fifth international conference on magnet technology 
(MT-S). Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale 
per l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Heat transfer experiments were carried out to enable tem- 
perature rises to be predicted at stainless steel and resin surfaces 
transmitting heat to liquid helium baths at one atmosphere. Heat 
fluxes below 25 mw/cm? were especially studied. This covers the 
range of operating heat fluxes expected in low frequency ac super- 
conducting devices using filamentary niobium titanium conductors. 
The effects closely investigated were those arising from various 
orientations, pulsed heating, different channei lengths, and tem- 
perature variations at several points along the channel. A model 
channel simulating the conditions in a particular ac magnet was 
also evaluated. R dations on methods of minimizing wall 
temperature rises and avoiding film boiling are made. 
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20353 Superconducting cooled by a forced circulation 
system of supercritical helium. Agatsuma, K.; Komuro, K.; Koyama, 
K,. Todoriki, I. (Electrotechnical Lab., Tokyo). pp 590-593 of In 
Fifth international conference on magnet technology (MT-S). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A 15 cm ID, 40 cm OD and 17.7 cm height superconduct- 
ing magnet was built of hollow superconductors. The magnet is 
cooled by forced circulation of supercritical helium and can be 
charged up to 750 A without going normal, resulting in a central 
magnetic field of about 25 kG. 


20354 Rate dependence magnetization of superconducting mag- 
net conductors in transverse and longitudinal fields. Juengst, K.P. 
(Kernforschungszentrums, Karlsruhe, Ger.). pp 690-694 of In Fifth 
international conference on magnet technology (MT-5). Sacchetti, 
N. (ed.). Frascati, Italy; Comitato Nazionale per 1|’Energia 
Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Experimental results are reported on the behavior of twisted 
multifilament NbTi superconductors in pulsed external magnetic 
fields transverse and parallel to the conductor axis. The results for 
the parallel arrangement show the existence of a longitudinal 
coupling effect between filaments placed on different distances 
from the conductor axis. A critical length of conductor exposed to 
parallel field components can be defined. 


20355 Superconducting solenoids using high current density 
Nb,Sn filamentary composites. McDougall, I.L. (Imperial Metal In- 
dustries Ltd., Birmingham, Eng.). pp 710-714 of In Fifth interna- 
tional conference on magnet technology (MT-5). Sacchetti, N. 
(ed.). Frascati, Italy; Comitato Nazionale per |’Energia Nucleare 
(1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The basic mechanism for providing intermetallic supercon- 
ducting filaments in composite conductors is discussed in terms of 
conductor materials and geometry. Performance details of partially 
reacted filaments and tubular filaments are given and discussed in 
relation to conductor electrical and mechanical stability. It is 
shown that Nb,Sn conductor designs have been developed suffi- 
ciently to provide magnet operation characteristics similar to those 
obtained with alloy superconductors but at the high current densi- 
ties, fields and temperatures typical of compound superconductors. 


20356 coil characteristics of multifilamentary compound super- 
conducting wire on 100-kG hybrid magnet and its Coil protection. 
Ikeda, M.; Furuto, Y.; Tanaka, Y.; Inouse, I.; Tanii, J. (Furukawa 
Electric Co. Ltd., Tokyo). pp 715-718 of In Fifth international 
conference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A 100-kG hybrid magnet with a bore of 30 mm was 
fabricated using Nb-Ti multifilamentary wires, and commercially 
available V,Ga stranded multifilamentary wires. The magnet could 
produce 104 kG in two-source operation and 102 kG in one- 
source operation without quench. In one-source operation, the 
V;Ga coil was shorted with a resistor of 10 2 for its protection. 
The coil was not damaged by the accidental quench at 103 kG. 


20357 Transverse field losses in multifilament superconductors. 
Walker, M.S.; Murphy, J.H.; Carr, W.J. (Westinghouse Research 
Labs., Pittsburgh). pp 724-729 of In Fifth international conference 
on magnet technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; 
Comitato Nazionale per |’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The anisotropic continuum model for losses in multifilament 
conductors is presented in a manner which is applicable to the use 
of transverse ramped or transient fields which occur in times which 
are long compared to eddy current relaxation times. Experimental 
results are presented for losses in five mixed-matrix superconduc- 
tors under conditions which provide a good examination of the 
functional dependence of the eddy current loss upon twist length, 
known matrix conductivities and matrix geometry. The experimen- 
tal results are in good agreement with the theory. 
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20358 Critical of V,Ga multifilament wire. Elen, 
J.D.; van Beynen, C.A.M. (Reactor Centrum Nederland, Petten). 
pp 730r734 of In Fifth international conference on magnet 
technology (MT-5S). Sacchetti, N. (ed.). Frascati, Italy; Comitato 
Nazionale per |'Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The manufacture of multifilament wire from pure copper, 
vanadium, and V,Ga, powder composite and the following heat 
treatment to form V,Ga are described. The growth kinetics of the 
intermediate V,Ga, and final V,Ga layers are discussed. Supercon- 
ducting transition temperatures ranging from 7.2 to 14.5°K are 
shown to be related to the stoichiometry of the V,Ga. The varia- 
bility of critical temperature and of critical current at 5T is 
discussed in terms of optimal size of the cores. (auth) 


20359 Method to measure the I/sub c/-B-characteristic of su- 

ucters without potential leads. Turowski, T.; Scherer, M.; 
Goll, W. (Univ., Karlsruhe, Ger.). pp 735-738 of In Fifth interna- 
tional conference on magnet technology (MT-5). Sacchetti, N. 
Frascati, Italy; Comitato Nazionale per I’Energia Nucleare 
( ). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The induced currents in short circuited superconducting 
coils collapse at critical current and field values. This effect is used 
to determine the I/sub c/-B-values of superconductors without 
potential leads. It was found that in particular the multifilamentary 
conductor shows the phenomenon of flux creep, reaching critical 
current and field values in such a way that quench initiation 
becomes dependent on the dB/dt of the external field. This flux 
creep through the superconductor causes an inductive voltage up 
to 10-5 V/cm. 


20360 Properties of multifilament Nb,Sn in useful conductor 
configurations for superconducting rotating machines. Oberly, C.E. 
(Air Force Aero-Propulsion Lab., Wright-Patterson AFB, OH); 
Ohmer, M.C.; Gegel, H.L. pp 704-709 of In Fifth international 
conference on magnet «technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A large number of samples of cabled and monolithic mul- 
tifilament (MF) Nb,Sn were obtained from commercial supercon- 
ducting wire suppliers in the United States to evaluate for rotating 
machinery applications. Properties of these materials demonstrate 
that MF Nb;Sn conductors can be utilized to design superconduct- 
ing rotating machinery requiring several hundred amperes and a 
coil winding diameter as small as 2.5 cm. (auth) 


20361 Fifth international conference on magnet technology 
(MT-5), Rome (Frascati) (EUR), Italy, April 21—25, 1975. 
Sacchetti, N.; Spadoni, M.; Stipcich, S. (eds.). Frascati, Italy; 
Comitato Nazionale per |’Energia Nucleare (1975). 774p. (CONF- 
750438—). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

Separate abstracts were prepared for the 98 included 
papers. (MOW) 


20362 Superconductivity and electron miscroscopy. Valdre, U. 
(Univ., Bologna). pp 367-384 of In Fifth international conference 
on magnet technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; 
Comitato Nazionale per |l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A review is given in which two aspects are considered: (1) 
the development and incorporation of superconducting lenses in 
electron microscopes; and (2) the development and application of 
electron microscopy techniques to the study of fundamental and 
technological problems connected with superconductivity. After a 
brief introduction on conventional lenses, the various types of su- 
perconducting lenses so far developed are described and their fea- 
tures compared. The various advantages and inconveniences 
presented by superconducting lenses over conventional ones are 
examined; in particular it is shown that the spherical and chro- 
matic aberration coefficients of superconducting lenses become 
smaller by about a factor 2 at high accelerating voltages (greater 
than or equal to | MV). A survey is also made of the electron 
microscopes operating with superconducting lenses and their fea- 
tures and future commented on. In the second part, the electron 
optic methods used, or potentially usable in studies of supercon- 
ductivity are briefly described and their fields of application in- 
dicated. 


20363 Everyday applications for superconducting magnets. 
Kolm, H.H. (Massachusetts Inst. of Tech., Cambridge). pp 385- 
388 of In Fifth international conference on magnet technology 
(MT-S). Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale 
per I’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The major ultimate market for superconducting magnets is 
likely to involve everyday applications for which the materials and 
technology have existed for ten years, yet none of these applica- 
tions have been realized. This is due largely to the fact that all ef- 
forts have been devoted to sophisticated materials and long-range 
research applications, while the relatively simple problems involved 
in making superconducting systems practical have been negelected. 
Applications which are beginning to emerge include magnetically 
levitated and propelled high speed ground transportation systems, 
electron microscopes, magnetically guided surgical catheters, other 
surgical aids, the magnetic forming of metals, the separation of 
weakly magnetic finely divided minerals, the decontamination of 
water, sewage and industrial waste, and the desulfurization of coal. 
A bibliography to current work in these applications is presented, 
and those which have been initiated and pursued at the MIT Na- 
tional Magnet Laboratory are discussed. 


20364 Magnetic fields in surgery. St. Lorant, $.J.S. (Stanford 
Univ., CA). pp 393-397 of In Fifth international conference on 
magnet technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; 
Comitato Nazionale per |'Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Magnetic fields generated by conventional and supercon- 
ducting magnets have been used successfully in numerous surgical 
procedures. These applications include magnetically guided 
catheters for use in the cerebral vascular system, permanent im- 
plantation of magnetic materials for purposes of atrial stimulation 
and sensing, and the delivery and temporary retention of magnetic 
emboli. This last technique has received considerable attention 
since it was found that suspensions of magnetic materials in vul- 
canizable surgical silicone not only can be used to obliterate 
cerebral malformations but have many potential applications in 
tumor therapy. The magnetic systems which have been developed 
for these purposes are described. 


20365 High-field magnets with constant stress. Schneider-Mun- 
tau, H.J. (Max-Planck-Institut fuer Festkoerperforschung, Greno- 
ble, France); Rub, P. pp 398-401 of In Fifth international con- 
ference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Using a simplified model, a radial current density distribu- 
tion was derived for poly-helix magnets which gives constant tan- 
gential stress in each helix. This current function and its Fabry fac- 
tors for rectangular and tapered magnets are presented, its superi- 
ority for stress-limited magnets is shown. This design principle for 
magnets with constant stress is advantageous for superconducting, 
resistive and hybrid magnets, generating fields above 15 T. 


20366 Measuremnt of H/sub C1/ in thin superconductors for 
electron microscopy experiments. Antisari, M.V. (Univ., Bologna); 
Valdre, U.; Gallinaro, G. pp 408-410 of In Fifth international con- 
ference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’'Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

An experimental set up is described for the measurement of 
the lower critical field H/sub cl/ of thin specimens such as those 
suitable for transmission electron microscopy observations. 


20367 Superconducting magnetic separator. Auinger, H.; 
Bohm, F.; Kuckuck, H.; Voigt, H. (to Siemens Aktiengesellschaft). 
US Patent 3,942,643. 9 Mar 1976. Priority date 14 Feb 1973, Ger- 
man, Federal Republic of (F.R. Germany). 8p. 

A continuously operating superconducting magnetic separa- 
tor for the segregated separation of particles with different mag- 
netic susceptibility from a mixture such as a mixture of ferromag- 
netic and non-ferromagnetic ore and rock is described. The mag- 
netic separator comprises a stationary superconducting magnet ar- 
rangement along with at least one carrier running through the 
magnetic field for the particles to be separated, which particles are 
moved by means of a conveyer chute through the magnetic field of 
large volume and past the carrier, which is in the form of a fer- 
romagnetic grid, generating a field gradient and forcing the parti- 
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cles onto the grid, from which they are carried to appropriate col- 
lection devices. 


PROTECTIVE STRUCTURES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 19246, 19605 


HANDLING EQUIPMENT AND PROCEDURES 


REFER ALSO TO CITATION(S) 18567, 19244, 19380, 20673, 
20804 


20368 (CONF-760622— 18) Role of criticality models in ANSI 
standards for nuclear criticality safety. Thomas, J.T. (Oak Ridge 
National Lab., Tenn. (USA)). 1976. Sp. Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

Two methods used in nuclear criticality safety evaluations in 
the area of neutron interaction among subcritical components of 
fissile materials are the solid angle and surface density techniques. 
The accuracy and use of these models are briefly discussed. (TFD) 


20369 (ORNL/TM—5443) Calculated limiting critical concen- 
trations of plutonium in natural uranium and water. Magnuson, 
D.W. (Oak Ridge National Lab., Tenn. (USA)). May 1976. Con- 
tract W-7405-eng-26. 12p. Dep. NTIS $3.50. 

Calculations have been performed to determine the limiting 
concentration of plutonium required for criticality when added to 
normal uranium. The bias of the method has been evaluated by 
comparing the calculated and experimental limiting *“U en- 
richments for criticality of oxide-water mixtures and of nitrate- 
water mixtures. 


20370 Criticality of plutonium—uranium nitrate solutions. 
Lloyd, R.C.; Clayton, E.D. (Battelle-Pacific Northwest Labs., 
Richland, WA). Nucl. Sci. Eng.; 60: No. 2, 143-146(Jun 1976). 

A series of experiments was performed providing new criti- 
cality data on plute nitrate solutions in cylindrical 
and spherical geometry. For the experiments in cylindrical 
geometry, the plutonium content of the total uranium plus plutoni- 
um was approximately 30 wt percent; whereas, in the case of the 
water-reflected spheres, measurements were performed with both 
15 and 30 wt percent plutonium. The uranium in the mixture was 
slightly depleted, containing 0.66 wt percent *°U. The plutonium 
concentration covered by these experiments ranged between 12.4 
to 97.3 g Pu/l (uranium plus plutonium concentrations between 30 
to 310 g/l). The Pu content of the plutonium was 5.6 wt percent 
in the first case and 4.7 wt percent in the second. The experiments 
were analyzed using ENDF/B-III cross section data, and criticality 
factors were computed in each case. Some comparative calcula- 
tions also were made, showing the differences obtained with 
ENDF/B-II, ENDF/B-III, and GAMTEC cross sections. The KENO 
code with ENDF/B-III cross sections, as well as the HFN code, 
provide conservative results on the criticality factors for these 
systems. The average value of the computed k/sub eff/ for the 
cylinders using KENO was 1.022, and for the spheres, 1.024 using 
HFN. Thus, using these methods and cross-section data, the com- 
puted critical masses and volumes would be expected to be smaller 
- those measured by approximately 2 percent in terms of k/sub 
eff/. 


20371 (UCID—17057) Application of quality assurance 
guidelines to the high pressure gas system, building 331. Hanel, S. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
10 Mar 1976. Contract W-7405-Eng-48. 16p. Dep. NTIS $3.50. 

Major improvements have been made to decrease the triti- 
um release potential for LLL’s tritium-handling facilities in Bldg. 
331. Some of the major problems and solutions in designing and 
building the High Pressure Gas System, which was the first system 
to be rebuilt are described. To increase system safety, it was neces- 
sary to specify material and processes used in component manufac- 
ture, to inspect all materials and processes to ensure compliance 
with specifications, to use proper joint design, to use secondary 
containment in cases where specifications could not be met, and to 
exercise tighter control of operating procedures. 


20372 Thermoanalyzer glove box installation (20 Jan 1967) 
(Engineering Materials). (Dow Chemical U.S.A., Golden, Colo. 
Rocky Flats Div.). (CAPE—2462). 

4 drawings. 

Drawings are given for a thermoanalyzer glove box installa- 
tion. Details include shelves, filters, windows, couplings, and elec- 
trical installations. (PMA) 


20373 Retrievable storage containers: 12 ft, 16 ft, and 20 ft 
modular (8 Nov 1974) (Engineering Materials). (Atlantic Richfield 
Hanford Co., Richland, Wash. (USA)). (CAPE—2461). 

15 drawings. 
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Drawings are given for retrievable storage containers, in- 
cluding general notes on materials and fabrication requirements. 
Details are given for 20, 16, and 12 foot modular models, a 12 
aes — modular model, and the container lifting frame. 
( ) 


20374 Remote a tions in fuel fabrication: panel discussion. 
Conf. Remote Syst. Technol., Proc.; 22: 69-70( 1974). 

From 22. conference on remote systems technology; 
Washington, DC, USA (Oct 1974). 


20375 Proceedings of the 22nd conference on remote systems 
technology, Washington, DC, Oct 1974. Farmakes, R.; Woj- 
ciechowski, D. Conf. Remote Syst. Technol., Proc.; 22: 1-106(Oct 
1974). 

Included are 14 papers and panel discussions on remote 
handling equipment and facilities in the nuclear industry. Eight 
papers were processed for inclusion in Nuclear Science Abstracts 
and/or ERDA Research Abstracts. Six papers were previously 
processed. (HDR) 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 20797 


20376 (DPSPU—74-124-2(Rev.1)) Safety analysis report: 
packages. LLD-1 package (packaging of fissile and other radioactive 
materials). Final report. Evans, J.E.; Gates, A.A. (comps.). (Du 
Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Plant). Apr 1976. Contract AT(07-2)-1. 93p. Dep. NTIS 
$5.00. 

The LLD-1 cask is used by the Savannah River Plant to ship 
plutonium buttons. Design parameters, structural integrity, and 
criticality safety of the cask are analyzed. (TFD) 


20377 (MLM— 2228(Suppl.1)) Certification of ERDA contrac- 
tors’ packaging with respect to compliance with DOT specification 
7A performance requirements. Phase II. Summary _ report 
(Supplement No.1). Edling, D.A.; Griffin, J.F. (Mound Lab., 
Miamisburg, Ohio (USA)). 15 Apr 1976. Contract E-33-1-GEN- 
53. 42p. Dep. NTIS $4.00. 

This document provides the results of additional testing of 
packagings for Type ‘’A’’ quantities of radioactive materials. 
These tests were conducted after the issuance of the Phase II Sum- 
mary Report (June 12, 1975). Nine packagings were tested and, 
with qualifications in some cases as stated, were shown to meet the 
performance requirements of DOT Specification 7A (CFR 49 sec- 
tion 178.350). Each data packet in the report consists of a sketch 
of the container and information on the authorized contents, 
dimensions, description, specifications, restrictions, and test results. 
The following specifications are covered: Spec. 12B-65 Fiberboard 
Box; Spec. 12B-65 Fiberboard Box with Polyfoam Insert; Spec. 
21C-115 Fiberboard Drum with Polyfoam Insert; Spec. 7A Com- 
pressed Gas Shipping Container (Drum); Spec. 7A Compressed 
Gas Shipping Container (Box); Spec. 7A Wood Box with Polyfoam 
Insert; Spec. 7A Wood Box with Lead Shielded Cavity; Spec. 7A 
282Cf Benelex-Shielded Cask; and Spec. 7A Steel Drum with 
Polyfoam Insert. (TFD) 


20378 (MLM— 2242) Safety Analysis Report for Packaging 
(SARP): USA/5790/BLF (ERDA-AL) and USA/5791/BLF (ERDA- 
AL). Griffin, J.F.; Bertram, R.E.; Blauvelt, R.K.; Edling, D.A.; 
Flanagan, T.M.; Peterson, J.B.; Prosser, D.L. (Mound Lab., 
Miamisburg, Ohio (USA)). 30 Apr 1976. Contract E-33-1-GEN- 
53. vp. Dep. NTIS $5.45. 

The Safety Analysis Report for Packaging (SARP) satisfies 
the request of the U. S. Energy Research and Development Ad- 
ministration for a formal safety analysis of the two insulated drum 
shipping containers identified as USA/S5790/BLF ERDA-AL and 
USA/5791/BLF ERDA-AL. Discussions of structural integrity, 
thermal resistance, radiation shielding and radiological safety, 
nuclear criticality safety, and quality control are included. Much of 
the information was previously submitted to ERDA/OSD/ALO and 
the Department of Transportation (DOT) and provided the basis 
for obtaining special permits DOT-SP-5790 and DOT-SP-5791 as 
well as the Interim Certificates of Compliance until the SARP 
could be prepared. Complete physical and technical descriptions of 
the packages are presented. Each package consists of a modified 
DOT Specification 2R cylindrical steel inner container centered 
within an insulated steel drum. The contents may be any radioac- 
tive materials which satisfy the requirements established in this 
SARP. A ship t of Plutc 238 in the form of a solid oxide is 
evaluated in this SARP as an example. The results of the nuclear 
criticality safety analysis show how much of the fissile isotopes 
may be shipped as: Fissile Class I, Il, or Il for each container. 
Design and development considerations, the test and evaluations 
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required to prove the ability of the containers to withstand normal 
transportation conditions, and the sequence of four hypothetical 
accident conditions (free drop, puncture, thermal, and water im- 
mersion) are discussed. 


20379 (R—422207) Preliminary report on special tests of plu- 
tonium oxide shipping containers to FAA flight recorder survivabili- 
ty standards. McWhirter, M.; Brooks, R.O.; Stomp, J.M.; Dil- 
lingham, L.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1975. 
178p. Dep. NTIS $7.50. 

The purpose of the test series was to evaluate the leak 
tightness of typical plutonium oxide shipping containers when sub- 
jected to the same test requirements to which the FAA subjects 
their flight recorders. The containers chosen for evaluation were 
the LLD-1, the Rocky Flats Model 1518 (DOT-SPEC6M) and an 
FL-10 modified to 55-gal drum size. The tests included impact, 
= Static crush, fire protection, and water protection. 


20380 (SAND—75-0517) Special closure for radioactive 
shipping container. Otts, J.V. (Sandia Labs., Albuquerque, N.Mex. 
pg Mar 1976. Contract AT(29-1)-789. 52p. Dep. NTIS 

The objective of this program was to develop a special lid 
closure for radioactive material shipping containers, typically steel 
drums. Three closure techniques were designed, fabricated, and 
proven to be structurally adequate to protect 1000 Ib when 
dropped 30 ft. The three designs were (1) a 6-in. lid extension 
(skirt), (2) a 6-in. inner lid, and (3) c-clamps used at the con- 
tainer/lid interface. Based upon structural integrity, economic im- 
poe 1g minimal design change, the 6-in. lid extension is recom- 
mended. 


20381 (SAND—75-0517) Special closure for radioactive 
shipping container. Otts, J.V. (Sandia Labs., Albuquerque, N.Mex. 
gg Mar 1976. Contract AT(29-1)-789. 50p. Dep. NTIS 

The objective of this program was to develop a special lid 
closure for radioactive material shipping containers, typically steel 
drums. Three closure techniques were designed, fabricated, and 
proven to be structurally adequate to protect 1000 Ib when 
dropped 30 ft. The three designs were (1) a 6-in. lid extension 
(skirt), (2) a 6-in. inner lid, and (3) c-clamps used at the con- 
tainer/lid interface. Based upon structural integrity, economic im- 
pact, and minimal design change, the 6-in. lid extension is recom- 
mended. 


20382 (SAND—76-5153) Radioactive material shipping con- 
tainer testing. Bonzon, L.L. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1976. 7p. (CONF-760622—29). Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

The program for testing of shipping containers at Sandia 
Laboratories is briefly described. No results of the tests are given. 
(TFD) 


20383 Shipping cask for fast reactor fuel elements (3 Dec 
1973) (Engineering Materials). (Los Alamos Scientific Lab., 
N.Mex. (USA)). (CAPE—2442). 

6 drawings. 

Drawings are given for a stainless steel shipping container, a 
small, right cylindrical bly approximately 46 cm in diameter 
and 50 cm high, weighing approximately 91 kg. Access to the 
inner container is through a series of bolted flanges. The source 
material within the inner cavity must be doubly encapsulated. The 
contents must not exceed 720 g plutonium (oxide or metal), or be 
so reduced in quantity so as not to exceed the legally applicable 
external radiation limits at contact and at | m. 


LASERS 


REFER ALSO TO CITATION(S) 19653, 20156, 20525, 20555, 
20556, 20557, 20571, 21498, 21515, 22278, 22280, 22283, 22284 


20384 (AD/A—007139) Laser target designator beam im- 
provement. Technical report. Gleason, T.J.; Curnutt, R.M.; Kruger, 
J.S. (Harry Diamond Labs., Washington, D.C. (USA)). Dec 1974. 
.25p. (HDL-TR—1664). NTIS $3.25. 

Thermal focusing contributes to laser beam divergence 
which is a problem in the design of laser target designators. Mea- 
surements of the thermal focusing induced in a Nd—YAG laser 
rod by input powers typical of target designators are described. 
The application of such measurements in the design of laser reso- 
nant cavities is illustrated. 
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20385 (AD/A—007241) Energy transfer in molecu- 


lar lasers. Final technical report, 26 Jan 1971-30 Jun 1974. Fisher, 
E.R.; Abraham, G.; Lightman, A.; Morgan, L.; Yarema, S. (Wayne 
State Univ., Detroit, Mich. (USA). Research Inst. for Engineerin 
ae 6 Jan 1975. Contract DAHC04-74-G-0036. 126p. NTI 


This final report details neutral energy transfer and molecu- 
lar plasma models which have been developed. These numerical 
models are exercised on pulsed CO lasers both with and without 
gas additives. The important phenomenology operative in the CO 
laser is indicated. Experiments are also presented on the operating 
characteristics of a cw CO laser both with and without gas addi- 
tives. These experimental measurements are discussed in the 
framework of the important plasma and neutral chemistry 
processes. Sections included are entitled: modeling of a pulsed 
CO/N,z molecular laser system: effect of temperature and mixture 
components; and calculations on the electron energy distribution 
in a molecular laser plasma. 


20386 (AD-A—007292) Computer code for time dependent 
recombination lasers. Memorandum report. Jones, W.W.; Ali, A.W. 
(Naval Research Lab., Washington, D.C. (USA)). Mar 1975. 25p. 
(NRL-MR—2999). NTIS $3.25. 

A computer code is developed which, starting from 
completely stripped ions and a given electron temperature and 
density, solves for the population densities of excited states, inver- 
sion densities and gain with emphasis on short wavelength lasers. 


20387 (AD-A—007694) Parameters of the pulsed phosphorus 
laser system. Final report, 15 Jan-15 Mar 1974. Fowles, G.R. 
(Utah Univ., Salt Lake City (USA)). Mar 1975. Contract F29601- 
73-C-0045. 29p. NTIS $3.75. 

The pulsed phosphorus vapor laser has been investigated in 
detail. A number of laser plasma tubes have been constructed and 
this performance has been evaluated. The normal output parame- 
ters of peak power, gain, and beam quality have been determined 
for the visible orange ion laser lines at 6024 and 6043 A. The ef- 
fects of the tube geometry and excitation pulse power as well as 
carrier gas type and pressure have been investigated. In addition, a 
number of new laser lines occurring in the infrared were 
discovered. Transition assignments for these lines were made, and 
the characteristics of the laser output were determined. 


20388 (AD-A—008508) Temperature measurement in a c-w 
HF chemical laser plenum. Interim report. Varwig, R.L.; Kwok, 
M.A. (Aerospace Corp., El Segundo, Calif. (USA)). 19 Mar 1975. 
Contract F04701-74-C-0075. 27p. (TR—0075(5240-50)-4). NTIS 
$3.75. 

The temperature of a SF,—He gas mixture in the plenum of 
a supersonic diffusion laser was measured by observing spectra of 
the HF(v) molecules when trace amounts of H, were injected into 
the hot plenum gas. Because the plenum pressures were relatively 
high and the mean free path very short, rotational equilibrium was 
expected to be obtained. Thus, the rotational temperature obtained 
from the observed spectra was expected to equal the gas transla- 
tional temperature. Precision of the temperature was +- 10 percent 
largely because of the limited precision involved in the measure- 
ment of the slope of the intensity data. The observed values are 
about 10 to 36 percent higher than temperatures obtained from a 
pressure ratio method. This difference is probably because of the 
wall heat loss that occurs between plenum and throat, which was 
not taken into account in the pressure ratio method. 


20389 (AD-A—008650) Carbon dioxide electric discharge 
laser kinetics handbook. Final report, 2 Jul 1973-30 Jun 1974. 
Douglas-Hamilton, D.H.; Lowder, R.S. (Avco-Everett Research 
Lab., Everett, Mass. (USA)). Apr 1975. Contract F29601-73-C- 
0116. 200p. NTIS $7.00. 

A theoretical model of the CO, laser system is developed. 
Each vibrational mode in the system is assumed to reach internal 
equilibrium rapidly, permitting description of the system by six 
temperatures (CO, v1, v2, and v3, N,, CO, and kinetic). The vari- 
ous excitation and transfer processes exchanging energy between 
these modes are discussed and a summary of available data on the 
relevant process rates has been collected. The six differential equa- 
tions corresponding to the six vibrational temperatures are solved 
numerically and the laser flux and gain calculated as function of 
time. This model is applied to the prediction of behavior in pulsed 
lasers and amplifiers. The predictions of gain and laser output are 
compared with experiments performed on different lasers at 
AERL, at both atmospheric and 0.1 atmospheric pressure. Gain 
and laser output measurements have been performed on the laser 
Humdinger Junior at temperatures near 200°K, as well as near 
300°K. Less conventional gas mixtures have been investigated 
theoretically and experimentally. 


20390 (AD/A—008953) Collisional energy transfer and topics 
related to the gas laser mechanism. Final report, 1 Dec 1972-31 
Dec 1974. Sharma, R.; Javan, A. (Massachusetts Inst. of Tech., 
oe mee (USA). Dept. of Physics). 10 Mar 1975. 6p. NTIS 


The work done represented important steps in the theory of 
energy transfer during molecular collisions and the theory of colli- 
sion-induced absorption. Experimental work included measurement 
of the rates and temperature dependencies for near-resonant 
transfer processes in several systems. These results were explained 
by the appropriate theoretical methods using long-range multipolar 
interactions and the distorted-wave first-order Born approximation. 
Collision-induced absorption coefficients in rare gas mixtures were 
also calculated. Eight journal publications resulted from this 
research. 


20391 (AD/A—009895) Preparation and single crystal growth 
of YLiF, laser materials. Final report, 1 Jan-31 Oct 1974. Uhrin, 
R.; Belt, R.F.; Puttbach, R.C. (Litton Systems, Inc., Morris Plains, 
N.J. (USA). Airtron Div.). Jan 1975. Contract N00014-70-C-0379. 
56p. NTIS $4.25. 
See also report dated Feb 1974, AD—775211. 
This report describes fluoride preparation and single crystal 
of the solid state crystal laser of composition Y(.45)Er 
(.499) Tm(.05 )Ho(.001 )LiF4. The respective component fluorides 
were prepared from oxides by hydrofluorination at 800 to 1200°C 
in a platinum reactor. Single crystal growth was performed by a 
seeded-solution method utilizing platinum apparatus under a N,- 
HF atmosphere. Techniques were developed for core drilling and 
fabricating (3 x 30 mm) or (3 x 50 mm) a-axis cylindrical rods. 
Passive optical tests have demonstrated high quality and freedom 
from scattering sites. Infrared analyses on 5 to 10 cm paths have 
shown low ppM trace molecular impurities. Active laser tests in 
long pulse and Q-switch operation are not completed but prelimi- 
= data indicate threshold above 10 J due to compositional ef- 
ects. 


20392 (AD-A—010558) Bibliography of Soviet laser develop- 
ments, No. 18, October—December 1974. Hibben, S.G. 
(Informatics, Inc., Rockville, Md. (USA)). 25 Apr 1975. Contract 
N00600-75-C-0018. 126p. NTIS $5.75. 

See also report dated Sep 1974, AD-A—005566. 

This is the Soviet Laser Bibliography for the fourth quarter 
of 1974 and is No. 18 in the series on Soviet laser developments. 
The coverage includes basic research on solid state, liquid, gas, 
and chemical lasers; components; nonlinear optics; spectroscopy of 
laser materials; ultrashort pulse generation; crystal growing; 
theoretical aspects of advanced lasers; and general laser theory. 
Laser applications are listed under biological effects; communica- 
tions; computer technology; holography; laser-induced chemical 
reactions; instrumentation and measurements; beam-target interac- 
tion; and plasma generation and diagnostics. 


20393 (AD-A—011590) High altitude laser technology studies. 
Final report, 24 Mar—15 Oct 1974. Forbes, S.G.; Emanuel, G.; 
Gaskill, W.G.; Jacobs, T.A.; Witte, A. (TRW Systems Group, Re- 
dondo Beach, Calif. (USA)). Jun 1975. Contract F29601-74-C- 
0073. 123p. NTIS $5.25. 

The performance potential of a continuous wave (cw) laser 
operating on the hydrogen fluoride chain reaction are predicted 
analytically using computer models for mixing dynamics, fluid 
mechanics, and laser kinetics. The results show very favorable per- 
formance; however, experimental data from pulsed and cw experi- 
ments fall below the predictions by factors of approximately 4 and 
30, respectively. Possible reasons for this disagreement include (1) 
use of incorrect rate coefficients in the model, (2) fluid mechani- 
cal/reactive flow interactions in the cavity not included in the 
model, and (3) inadequate control of the variables in the experi- 
ments. These possibilities are discussed in some detail and it is 
recommended that experimental work in each area should be un- 
dertaken concurrently so that the performance potential of the HF 
chain reaction can be evaluated in a timely manner. 


20394 (AD-A—011692) High average power diode laser illu- 
minator. Final report, May 1973—Oct 1974. Fulton, J.T.; Kaplan, 
I. (Grumman Ae e Corp., Bethpage, N.Y. (USA)). May 
1975. Contract F33615-73-C-1045. 115p. NTIS $5.25. 

This program was to develop a high power cooled Gallium 
Arsenide laser system of 1/2 degree x 1/2 degree field of view 
without encountering the severe heating problem associated with 
the fiber optic approach. Through the use of a crossed cylindrical 
optical system and a spray type cooling assembly, the 30 W power 
objective was achieved. A growth potential to about 50 W is in- 
dicated without significant modifications. 100 W appears feasible 
with modifications. By limiting the initial cooldown rate, it appears 
that a significant increase in system operating life is achieved. 
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20395 (AD-A—011734) Energy transfer in gas laser materials. 
Final report, 16 Mar 1969—14 May 1975. Seery, D.J. (United 
Aircraft Corp., East Hartford, Conn. (USA)). 1975. Contract 
F44620-69-C-0100. 72p. NTIS $4.25. 

The major efforts in this program have been directed 
toward an understanding of vibration-vibration and vibration-trans- 
lation energy transfer for collision partners of interest to high- 
powered infrared lasers. These studies have all been carried out 
using the shock tube - infrared emission technique. Reprints and 
preprints are included on a shock-tube study of CO,-CO vibra- 
tional energy transfer; intramolecular energy transfer in CO,; 
vibrational relaxation of HCI with inert gas collision partner, vibra- 
tional energy transfer in HCI-CO mixtures; and chemistry of pollu- 
tant formation in flames. 


20396 (AD-A—011765) Numerical study of a diffusion-type 
chemical laser. King, W.S.; Mirels, H. (Aerospace Corp., El Segun- 
do, Calif. (USA)). 15 Jun 1975. Contract F04701-74-C-0075. SOp. 
NTIS $3.75. 

The theoretical performance of an HF diffusion-type chemi- 
cal laser is investigated by means of exact numerical solutions for 
the laminar diffusion of a finite stream of H, into a semi-infinite 
stream containing F and a diluent in the presence of an incident 
coherent radiation field. This flow model corresponds to flow in a 
single semichannel of a diffusion-type chemical laser. The initial 
flow velocity, temperature, and hydrogen stream thickness is held 
constant, and the effect of pressure level, initial fluorine partial 
pressure, and incident radiation intensity on peak integrated gain, 
axial extent of the lasing region, laser output power, and chemical 
efficiency is investigated 


20397 (AD-A—012029) Observation of stimulated emission of 
radiation by relativistic electrons in a spatially periodic transverse 
magnetic field. Final report. Elias, L.; Fairbank, W.; Madey, J.; 
Schwettman, H.A.; Smith, T. (Stanford Univ., Calif. (USA)). Jun 
1975. 44p. NTIS $3.75. 

Gain has been observed at 10.6 um due to stimulated emis- 
sion of radiation by relativistic electrons in a spatially periodic 
transverse magnetic field. The magnitude of the measured gain is 
close to the theoretical value for the stimulated emission process. 
The dependence of the gain on electron energy and current and on 
the polarization of the stimulating radiation are also consistent 
with the stimulated emission hypothesis. The results raise the possi- 
bility that this mechanism can be used in the development of a 
new class of tuneable high power lasers. 


20398 (AD-A—012691) Fundamental mechanisms of 
nonequilibrium MFD lasing phenomena. Interim report, 1 Mar 
1974—28 Feb 1975. Kerrebrock, J.L.; Solbes, A. (Massachusetts 
Inst. of Tech., Cambridge (USA). Space Propulsion Lab.). Apr 
1975. 26p. NTIS $3.75. 

The fundamental mechanisms and feasibility of MHD lasers 
are addressed in this program, which includes experimental studies 
of plasma properties by a pulsed technique which simulates the 
flow in the MHD laser by a temporal transient, and modeling 
analyses for performance evaluation. A wide range of gas mixtures, 
electric and magnetic fields, can be selected, and since the plasma 
is contained in a simple quartz chamber, diagnostics are easier 
than in a flow system. The utility of the pulsed simulation was 
clearly demonstrated in early experiments on nonequilibrium MHD 
plasmas. A key measurement is that of the plasma optical gain. It 
is done with a cw probe laser passing several (5) times through the 
120 cm cavity, then falling on a single detector. The long path 
length allows measurement of gain within a few percent. The ex- 
periment is now producing data. (GRA) 


20399 (AD-A—013213) Toward shorter wavelength lasers and 
breaking the 1000-angstrom barrier. Part IV. Charge exchange and 
electron capture. Interim report. Ali, A.W. (Naval Research Lab., 
Washington, D.C. (USA)). May 1975. 21p. (NRL-MR—3060-Pt- 
4). NTIS $3.25. 

See also AD-A—009737. 

The near resonance charge exchange as a pumping 
mechanism for short wavelength lasers is discussed. Several reac- 
tions are suggested for lasers below 1000 A. 


20400 (AD-A—013538) Investigation of high power MHD gas 
lasers. Final report, Jan 1974—Jun 1975. Zauderer, B.; Tate, E.; 
Marston, C.H. (General Electric Co., Philadelphia, Pa. (USA). 
Space Div.). Aug 1975. Contract N00014-73-C-0243. 45p. NTIS 
$3.75. 


See also report dated Dec 1973, AD—773975. 

This report presents the results obtained during the period 
January 1974 to June 1975 in the study of MHD powered gas 
lasers. Key results of the work thus far are: (1) the shock tunnel 
was substantially modified during the past 18 months to improve 
the quality of the experiments; (2) the gain measurements previ- 
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ously reported were repeated with substantial improvement in the 
signals; (3) an MHD channel was operated at 19% enthalpy ex- 
traction which at the time was the best any MHD experiment 
operating at reasonable temperature had achieved; (4) an optical 
reasonator and associated diagnostics and alignment hardware was 
completed and installed on the shock tube; (5) the shock tube was 
operated as a CO, gas dynamic laser to check and develop the 
resonator and diagnostics; and (6) a CO, mixture with 1% xenon 
as a seed was operated with lasing output in the presence of elec- 
tric currents and a magnetic field. The primary task of the present 
contract was to get lasing from a magnetohydrodynamic plasma 
containing carbon dioxide. 


20401 (AD-A—013559) Studies of e-beam pumped molecular 
lasers. Semiannual report, 1 Feb—30 Jun 1975. McCusker, M.V.; 
Hill, R.M.; Huestis, D.L.; Lorentz, D.C.; Gutcheck, R.A. (Stanford 
Research Inst., Menlo Park, Calif. (USA)). 1 Aug 1975. Contract 
N00014-72-C-0478. I5p. (SRI-MP—75-42). NTIS $3.25. 

See also report dated 31 Jan 1975, AD-A—009284. 

Intense band emissions between 340 nm and 344 nm from 
electron-beam excited mixtures of high pressure argon gas and 
iodine vapor have been observed. This emission appears to be 
from molecular iodine. Using the 357.6 nm band from an Ar/N, 
mixture as a calibration, the authors have measured the 
fluorescence yield in this wavelength region to be 70 plus or minus 
24%. From this, an over-all fluorescence energy efficiency of 13 
plus or minus 4% was computed. Based on these observations, it is 
suggested the feasibility of an efficient high energy electron-beam 
pumped argon-iodine laser. The gain of such an argon-iodine laser 
should be comparable to that of the Ar/N, second positive laser. 
(GRA) 


20402 (AD-A—013613/SST) Sensitivity analysis of a chemical 

laser system. Final report, 21 Mar—30 Jun 1975. Levine, H.B. 

(Systems, Science and Software, La Jolla, Calif. (USA)). Aug 

roa Contract N00014-75-C-0981. 68p. (SSS-R—75-2684). NTIS 
4.25. 

A new technique of sensitivity analysis has been applied to 
the Kerber-Emanuel-Whittier model of a pulse mode hydrogen 
fluoride chemical laser; so’as to determine which parameter uncer- 
tainties most critically influence the model's ability to predict laser 
performance. The particular parameters directly considered were 
thirteen rate constants out of a set of 68 rate constants in the 
model, and also the initial concentration of fluorine atoms that 
Start the chain processes which lead to population inversion. In an 
indirect sense, all 68 rate constants have been studied, because of 
empirical relations between various sets of constants controlling 
the formation rates of the excited vibrational states of the 
hydrogen fluoride molecule. The study covers the time period from 
0.1 to 4.0 us following initiation, and presently considers only zero 
power operation. Future work will treat the finite power case. The 
study demonstrates how the parameter uncertainties influence the 
predictions of the model. It shows that only a small subset, four in 
number, of all the parameters, have uncertainties which cause sig- 
nificant variance in the predictions. That is to say, the per- 
formance of the system, in the time range studied, is almost totally 
independent of the uncertainties in most of the rate constants. 


20403 (AD-A—013774/5ST) Analysis of a helium pressurant 
loading system for a fluid supply system (FSS). Final report, 1 
Jan—31 Jul 1974. Schneider, D.A. (Air Force Weapons Lab., Kir- 
tland AFB, N.Mex. (USA)). Jun 1975. 18p. (AFWL-TR—74-270). 
NTIS $3.25. 

A gas dynamic laser is a combustor-driven device that 
requires propellants for operation. The propellants are supplied to 
the combustor by the fluid supply system (FSS). A model for the 
analysis of a fluid supply loading system to determine the pressure- 
, temperature-, and mass-time history of the helium pressurant dur- 
ing loading, is described. The equations developed were coded into 
a computer program. Sample results are given. 


20404 (AD-A—014322) Analysis of a fluid supply system 
(FSS). Final report, 1 Jan—31 Jul 1974. Schneider, D.A. (Air 
Force Weapons Lab., Kirtland AFB, N.Mex. (USA)). Aug 1975. 
21p. (AFWL-TR—74-261). NTIS $3.25. 

A model is described for the analysis of a fluid supply 
system for a gas dynamic laser to determine the pressure- and tem- 
perature-time history of the helium pressurant. The equations 
developed are coded into a computer program. Sample results are 
given. 


20405 (AD-A—014323) 10.6 micrometer absorption in molyb- 
denum mirrors. Technical report. Saito, T.T. (Air Force Weapons 
Lab., Kirtland AFB, N.Mex. (USA)). Jul 1974. 34p. (AFWL- 
TR—74-511). NTIS $3.75. 

Pub. in Proceedings of AIAA/ASME 1974 Thermophysics 
and Heat Transfer Conference, Boston, Mass. 


Absorption of laser light is a fundamental and important 
mechanism of heat transfer into molybdenum which is used exten- 
sively in high intensity lasers. The paper discusses properties of 
molybdenum and the effects of surface finish on the absorption of 
bare, silver coated, and gold coated molybdenum mirrors. Mirror 
characterization includes 10.6 4 absorption and/or reflectivity, sur- 
face roughness, phase-contrast microscopy, pulse and preliminary 
carbon dioxide cw laser damage studies. Interferometric versus sty- 
lus instrument measurement of surface roughness is discussed. The 
polishing and coating procedures are described. Some limited 
——— of high intensity laser operational mirrors is also 
included. 


20406 (AD-A—014649) Cw pin discharge laser. Final report, 
15 Mar 1973—30 Sep 1974. Wutzke, S.A.; Taylor, L.H.; Pack, 
J.L.; George, T.V.; Weaver, L.A. (Westinghouse Research Labs., 
Pittsburgh, Pa. (USA)). 30 Nov 1974. Contract N00014-73-C- 
0318. 133p. NTIS $5.75. 

A continuously operating fast flow electrically excited 
(COFFEE) laser excitation concept was studied to determine the 
feasibility of scaling it to high-power levels. The concept uses a 
multipin-to-plane electrode configuration with transverse flow to 
produce a high-pressure, self-sustained glow discharge. Simultane- 
ous approaches involving both experimental measurements and 
theoretical analyses were employed to develop discharge scaling 
criteria and a laser kinetics model. Parametric studies determined 
the influences of discharge current, gas velocity, pressure, mixture, 
electrode gap, and cathode pin spacing on input power density, 
specific input energy, discharge stability, and scale size. The laser 
kinetics were analyzed using a computer code developed for a six- 
temperature Boltzmann equilibrium model of CO,:N,:He:H,O gas 
mixtures. The model is quite general and can be applied to most 
CO, flowing gas laser systems of present interest. The main conclu- 
sion of these studies is that multikilowatt COFFEE laser systems 
can easily be built and a solid technology base now exists for 
designing these systems. 


20407 (AD-A—014727) Magnetic enhancement of the energy 
storage capability in a laser power amplifier. Technical report, 1 
Sep—31 Dec 1973. Birkeland, J.W. (Aerospace Research Labs., 
Wright-Patterson AFB, Ohio (USA)). Jun 1975. 29p. (ARL—75- 
0150). NTIS $3.75. 

An investigation of a particular technique for increasing the 


energy storage capability of a laser power amplifier is described. 
The problem area addressed is the energy storage limit which 
results from the optical gain threshold for spontaneous oscillation 
of the amplifier. The goal is to assess the potential of the use of a 
spatially inhomogeneous magnetic field to lower the peak small- 
signal amplification by spatially varying the frequencies of the 
Zeeman components of the lasing transition. This report describes 
and gives the results of a theoretical study of the technique applied 
to the photo-disassociative iodine laser system. The hyperfine 
structure of the transition is included. The results show a signifi- 
cant increase in energy storage capability can be achieved with 
reasonable peak fields, depending on the line width of the in- 
dividual Zeeman components. 


20408 (AD-A—014728) Pulse amplification characteristics of 
a laser amplifier in a magnetic field. Interim technical report, 1 
Mar—15 Apr 1975. Birkeland, J.W. (Aerospace Research Labs., 
Wright-Patterson AFB, Ohio (USA)). Jun 1975. 28p. (ARL—75- 
0159). NTIS $3.75. 

Results of a numerical modeling of the energy amplification 
characteristics of a pulsed iodine gas laser power amplifier in an 
applied inhomogeneous magnetic field are described. The purpose 
of the applied field is to increase the feedback limited energy 
storage capability of the laser medium. The lasing transition is 
taken to have a normal Zeeman doublet structure. Curves are 
presented to illustrate the parametric dependence of the energy 
amplification and extraction efficiency on small-signal amplifica- 
tion, peak field strength, and input pulse characteristics. It is 
shown that a 10-fold increase in output energy per pulse can be 
anticipated by using this technique. 


20409 (AD-A—014737) Investigation of the stability of laser 
discharges. Final report, 22 Jan 1973—28 Feb 1975. Bullis, R.H.; 
Nighan, W.L.; Wiegand, W.J. (United Technologies Research 
Center, East Hartford, Conn. (USA)). Jun 1975. Contracts 
F33615-73-C-4107; N00014-72-C-0380. 48p. (R—921612-10). 
NTIS $3.75. 

See also report dated Nov 1974, AD-A—004418. 

Calculations indicate that thermal and/or vibrational insta- 
bilities will occur for most discharge conditions of importance in 
high power, cw carbon dioxide convection lasers. Computed 
characteristic growth times for these modes are typically on the 
order of 1 ms. The experimental investigations have verified that it 
is the growth of disturbances in gas translational or vibrational 
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temperature which is responsible for the discharge constriction ob- 
served in carbon dioxide laser plasmas. Moreover, because of the 
characteristic ms instability growth times, convection of the unsta- 
ble portions of the medium out of the plasma region can effective- 
ly stabilize the discharge. The beneficial aspects of having 
homogeneous gas flow conditions and uniform electrical power 
deposition are suggested by the theory. Experimental results con- 
firm that such plasma and fluid dynamic uniformity permits opera- 
tion at increased electric power inputs and higher pressures. Exten- 
sion of these results to CO lasers and electron-beam sustained 
plasmas is discussed. 


20410 (AD-A—014861) ARPA-NRL Laser Program. Semian- 
nual technical report to Defense Advanced Research Projects Agen- 
cy, 1 July 1974—31 December 1974. (Naval Research Lab., 
Washington, D.C. (USA)). Jul 1975. 129p. (NRL-MR—3084). 
NTIS $5.75. 

See also report dated Apr 1975, AD-A—013215. 

This program is concerned with three project areas: Chemi- 
cal Infrared Lasers, Electrical Infrared Lasers and Electronic State 
Lasers. The Chemical Infrared Laser Program is concerned with 
the development of pulsed HCI laser systems and the study of 
molecular energy transfer processes. Several new sources of Cl 
atoms have been identified that lead to improved HCI laser per- 
formance. Low-temperature vibrational relaxation measurements in 
CO, mixtures indicate a minimum in the relaxation rates near 
room temperature. The Electrical Infrared Program emphasizes 
electric-discharge-gasdynamic lasers and electron-beam pumping of 
potential laser systems in the mid infrared. Energy transfer has 
been observed in the D,*-HCI system and a D,*-CO, laser has 
been developed. A number of excitation approaches are being 
evaluated for application to Electronic State Lasers. Studies of 
direct electron-beam excitation of the Ar*-N, laser have been 
completed and a sophisticated model for electron energy deposi- 
tion has been developed. Optical pumping techniques, as used in 
the previously reported Hg vapor laser, are being extended to 
other atomic systems. Studies of the Hg vapor laser are essentially 
complete and reported in detail. A transverse discharge Cu vapor 
laser has been assembled and is being tested. 


20411 (AD-A—015099) Radio frequency spectroscopy of 
Peenning ions: measurement of ion and molecular lifetimes. 
Progress report, 1 Oct 1974—30 Sep 1975. Anderson, R.A.; 
Schearer, L.D. (Missouri Univ., Rolla (USA)). 1 Oct 1975. Con- 
tract N00014-75-C-0477. 80p. NTIS $4.75. 

The radiative lifetimes of some doublet P(3/2) states of 
metal atomic ions have been measured in a flowing helium after- 
glow by using the method of zero field level crossing (Hanle ef- 
fect). The use of the flowing helium afterglow provides an efficient 
means for producing the ions to be studied (by Penning ionization) 
in an environment where system parameters can be easily 
modified. The optical emission spectra of 12 obtained in the flow- 
ing afterglow has been observed. A pulsed xenon ion laser and its 
application as a pump source for a tunable dye laser is described. 
The lifetimes of the rotational levels of the v’=0,1, and 2 levels of 
the A 7A state of CH have been measured. The rotational lifetimes 
of the v’=0 level of the B *~ state of CH have also been ex- 
amined. (GRA) 


20412 (COO—2007-71P) Direct nuclear pumped (DNP) lasers. 
Miley, G.H.; Wells, W.E. (Illinois Univ., Urbana (USA)). 1976. 
6p. (CONF-760611—2). Dep. NTIS $3.50. 

From International conference on quantum electronics and 
exhibition; Amsterdam, Netherlands (14 Jun 1976). 

The recently produced direct nuclear pumped (DNP) lasers 
and the available Megajoules of pumping energy suggest the possi- 
bility of DNP high-power lasers. These studies relate the DNP 
electron distribution to ionization, recombination, charge 
exchange, and eximer formation. 


20413 (COO—2007-76P) Direct nuclear pumped _neon- 
laser. DeYoung, R.J. (Illinois Univ., Urbana (USA)). 
1975. 129p. Dep. NTIS $6.00. 

Thesis. 

A new neutron-driven laser that utilizes a boron-10 coating, 
Ne-N, gas, and provides simultaneous output at 8629 and 9393 A 
in nitrogen is described. The laser has several distinctive features; 
namely, the neutron flux i.e., power input at threshold requirement 
is the lowest reported to date for nuclear pumping and the 
wavelengths fall into an attractive region in the near infrared. 


20414 (LA—6298-MS) Numerical rate equation model for the 
He—Cs charge e laser. Seely, J.F. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Mar 1976. Contract W-7405-Eng-36. 13p. 
Dep. NTIS $3.50. 

A model for the He-Cs charge exchange laser has been for- 
mulated in which the coupled photon and particle rate equations 
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are solved numerically for the laser intensities at 584 A and 2 pw. 
The photon rate equations include spontaneous and stimulated 
emission and photoabsorption processes. The particle rate equa- 
tions include charge exchange, electron impact excitation and 
ionization, spontaneous and stimulated emission, photoabsorption, 
and all appropriate back reactions. Input parameters include initial 
particle densities and temperatures, shapes of the leading edges of 
the helium plasma and target, relative drift velocity of the plasma 
and target, and laser length. The laser intensities are calculated as 
functions of time, depth into the target, and position along the 
laser axis. 


20415 (NTIS/PS—75/792) Gallium arsenide lasers. A bibliog- 
raphy with abstracts. Search period covered: 1964—October 1975. 
Smith, M.F. (National Technical Information Service, Springfield, 
Va. (USA)). Oct 1975. 121p. NTIS $25.00. 

The bibliography contains 92 abstracts to reports on the 
design, development, and applications of GaAs lasers. Studies on 
band theory, optical modulators, emission spectra, optical pump- 
ing, tuning, and efficiency are also covered. 


20416 (SAND—76-5122(Vol.2), pp 193-210) Studies of the 
coaxial diode xenon vuv laser. Arthurs, E.G.; Bradley, D.J.; Ed- 
wards, C.B.; Domanski, S.; Hull, D.R.; Ling, C.C.; Hutchinson, 
M.H.R. (Imperial Coll., London). 1975. 

From |. international topical conference on electron beam 
research and technology; Albuquerque, New Mexico, USA (3 Nov 
1975). 

In Proceedings of the international topical conference on 
electron beam research and technology. 

Developments of the coaxial-diode VUV laser are reviewed. 
Frequency narrowing to 0.1 nm and tuning over a range of 2500 
cm~' has been achieved with megawatt powers. A peak energy of 
55 mJ (5 MW) is obtained with a pumping energy of 35J. The 
breakdown threshold in 10 K torr xenon has been measured to be 
approximately 100 MW cm. Picosecond pulses at A 173 nm have 
been generated, by four-wave mixing, for amplification in xenon. 
Future developments are briefly considered. 


20417 (SAND—76-5122(Vol.2), pp 224-238) Electron beam 
energy deposition and vuv efficiency measurements in rare gases. 
Turner, C.E. Jr.; Hoff, P.W.; Taska, J. (Lawrence Livermore Lab., 
CA). 1975. 

From |. international topical conference on electron beam 
research and technology; Albuquerque, New Mexico, USA (3 Nov 
1975). 

In Proceedings of the international topical conference on 
electron beam research and technology. 

Reliable techniques for the determination of the energy/cm* 
deposited by an e-beam into a gas as well as the energy/cm* 
radiated have been developed in order to obtain dependable data 
on the VUV fluorescence efficiency for rare gas excimers. Spa- 
tially resolved total stopping calorimetry in the gas at the cell foil 
was used to characterize the energy distribution in the e-beam ( 
approximately 200 kV, few A/cm?, approximately | ys) trans- 
mitted by a ‘’hibachi’’-supported 1-mil Ti foil. By using these data, 
suitable input for a 3-D Monte Carlo electron transport code 
(SANDYL) was generated. The spatial distribution of energy 
deposition in the gas was then calculated taking into account mul- 
tiple scattering and cell geometry. The validity of the SANDYL 
technique is substantiated by excellent agreement between the 
measured and calculated energy flux on a vertical stack of five fast 
risetime (< 1 ms) calorimeters at several depth positions [0 < z 
(cm) < 15] in the gas [1 < P(atm) < 3]. Calibrated optical com- 
ponents were used in a well defined geometry that permitted cal- 
culation of the effective radiating volume observed. By using the 
above techniques, high absolute efficiencies (10 to 30 percent) 
have been measured for rare gas VUV continua emission which 
can photolytically produce group VI metastables [e.g., 0('S),S('S)] 
of interest of fusion visible-laser candidates. 


20418 (SAND— 76-5338) Experimental apparatus for measur- 
ing cross sections of importance to nuclear pumping. Lockwood, 
G.J.; Miller, G.H. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1976. 10p. (CONF-760438—2). Dep. NTIS $3.50. 

From Workshop on nuclear pumped laser; Monterey, 
California, United States of America *USA® (6 Apr 1976). 

Recent success in pumping a CO vibrational-rotational 
transition laser by fission products has raised questions concerning 
the excitation mechanisms. There appear to be at least three possi- 
ble processes. First, the energetic fission fragments may produce 
vibrational-rotational excitation directly in collisions. Second, they 
may produce electrons by ionization, and these electrons may then 
produce excitation. The third process is similar to the second, with 
the fission products producing energetic recoil ions, which then 
collisionally excite the CO. Some indirect arguments are put forth 
that the first and third processes combined are indeed quite signifi- 
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cant, although the second undoubtedly is the most important. 
Further, an experimental program which has been recently in- 
itiated and which should provide some information concerning ex- 
citation by heavy ions is discussed. 


20419 (UCID—16827-2) Current status of LLL Four-D at- 
mospheric propagation code effort. Fleck, J.A. Jr.; Morris, J.R. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
16 Mar 1976. Contract W-7405-Eng-48. 21p. Dep. NTIS $3.50. 

The deployment of high-energy lasers against moving targets 
is almost always noncoplanar. This noncoplanarity creates a verti- 
cal wind component in the transverse plane that causes the effec- 
tive wind vector to rotate continuously. All propagation codes that 
have been developed in the past have been based on the assump- 
tion of a purely horizontal wind. The scenario capability of the 
Four-D code has now been generalized from the previous coplanar 
version, which assumed a moving laser platform, a target on a col- 
lision course with the platform, and an arbitrarily oriented 
coplanar wind. Currently the laser can be displaced to any height 
above the platform, and the scenario plane can be aribitrarily 
oriented with respect to the horizon. The scenario routine returns 
to the hydrodynamics routine of the code a transverse wind 
velocity vector of varying magnitude and orientation. The 
hydrodynamics routine of the Four-D code is now capable of treat- 
ing both CW and multipulse steady state sources with winds of ar- 
bitrary magnitude and direction relative to the x-axis. A complete 
time-dependent capability for arbitrary wind directions will be 
completed some time in the near future. 


20420 (UCRL—52018) Effects of environmental perturbations 
on laser-beam calorimeters. Gunn, S.R. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 11 Feb 1976. Contract 
W-7405-Eng-48. 20p. Dep. NTIS $3.50. 

A series of tests has been made of the response of laser- 
beam calorimeters to changes in infrared and visible radiation 
backgrounds, to air currents, and to changes in jacket temperature. 
The results emphasize the importance of using entry tubes or win- 
dows and indicate that the calorimeters are for most purposes 
adequately stable with respect to reasonable changes in ambient 
temperature. 


20421 (UCRL—52019) Calculation of the corrected tempera- 
ture rise for isoperibol laser calorimeters. Gunn, S.R. (California 


Univ., Livermore (USA). Lawrence Livermore Lab.). 11 Feb 
1976. Contract W-7405-Eng-48. 21p. Dep. NTIS $3.50. 

The assumptions involved in the singlebody calorimeter 
model are discussed, and procedures for rigorous calculation of the 
corrected temperature rise are given. Electrical-heating and ir- 
radiation measurements with several calorimeters are used to illus- 
trate the magnitude of errors introduced by simple linear ex- 
trapolation procedures. Effects of linear and curved baseline drifts 
are considered. Computed heating curves are compared with those 
observed. 


20422 Rod amplifiers (31 Jul 1975) (Engineering Materials). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE— 2460). 

62 drawings. 

Drawings are given for devices which use liquid-cooled 
flash-pumped Nd:glass laser rods to amplify laser pulses. They pro- 
vide high, uniform gain across their clear apertures (which range 
up to 40 mm) and much higher efficiency and beam cleanliness (at 
much lower cost) than would disk amplifiers of equivalent aperture 
and gain. Their only disadvantage is that self-focusing is somewhat 
worse; however, they are intended for use with beams of relatively 
low power density. The linear flashlamps provide superior main- 
tainability in comparison to helical flashlamps. 


20423 Faraday rotator package (11 Sep 1975) (Engineering 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2428). 

40 drawings. 

Drawings are given for a Faraday rotator assembly for opti- 
cal isolation in the Lawrence Livermore Laboratory kJ Glass Laser 
System. Details include various supports, connectors, plates, and 
covers. (PMA) 


20424 LASL dye laser Mark II (20 Jun 1974) (Engineering 
Materials). (Los Alamos Scientific Lab., N.Mex. (USA)). 
(CAPE— 2441). 

18 drawings. 

This set of drawings details the mechanical parts for a 50 
Joule electrical driver package for use with coaxial flashlamp dye 
lasers. The driver is a low inductance, fast rise time coaxial con- 
figuration designed around a coaxial 0.16 microfarad capacitor. 
The HY3202 thyratron switch is water cooled at the anode-to- 
capacitor junction. The capacitor and the strip line contacts to the 


flashlamp are immersed in an oil bath to prevent high voltage 
breakdown. 


20425 Laser chain components (11 Mar 1976) ( 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2427). 

101 drawings. 

Drawings are given for some components of LLL laser 
chains such as CYCLOPS, JANUS, and ARGUS that do not fall 
into distinct categories. These items are mainly large power sup- 
plies (e.g., 20 kV, 100 kVA), capacitor banks, associated pulse- 
forming and triggering electronics, and miscellaneous control elec- 
tronics. This category does not include any oscillators, amplifiers, 
Faraday rotators, or spatial filters, all of which are separately 
categorized. 


20426 (UCRL-Trans—10774) Calculation of the population 
density and power output of ion lasers. Herziger, G.; Seelig, W. 
Translated from Z. Phys.; 215: 437-465(1968). 35p. Dep. NTIS 
$4.00. 

Rate equations for the density of excited ions in noble gas 
discharges are solved for the steady state. The atomistic parame- 
ters in the theoretical treatment are replaced by experimental 
values. Hence, inversion density and single pass gain can be calcu- 
lated as a function of gas pressure, discharge current and geometry 
of the discharge tube. Conditions for maximum inversion density 
and power output are calculated and compared with experimen- 
tally determined values. The calculation has shown that large-bore 
tubes are advantageous for high-power operation. Numerical 
evaluations are particularly given for the Ar II—4880 A line. 


20427 Method of operating a laser oscillator and amplifier. 
Keene, W.H.; Miller, C.R.; Chabot, A.A. (to Raytheon Co.). US 
Patent 3,958,881. 18 Nov 1970. vp. 

The method of operating a laser system where backscat- 
tered light energy from objects outside the system is optically 
mixed with a first portion of the coherent light from the optical 
resonator of a laser to produce modulated optical signals, each one 
of such signals being indicative of the Doppler velocity of each ob- 
ject illuminated by a second portion of such coherent light is 
described. The system consists of: (a) continuously exciting a laser 
to produce a first beam of coherent light having a constant power; 
(b) dividing, in a partially reflective mirror, such first beam into a 
second and a third beam, the second beam being directed to a 
photodetector and the third beam being directed outwardly from 
the laser; (c) passing, through the partialiy reflective mirror to the 
optical resonator of the laser, backscattered optical energy from 
objects illuminated by the third beam; (d) amplifying, in the opti- 
cal resonator of the laser, only such backscattered optical energy; 
and, (e) optically mixing the amplified backscattered optical ener- 
gy and the coherent light in the second beam. 


20428 (UCRL-Trans— 10783) Formal kinetics of reactions oc- 
curring in photodissociative gas lasers. Skorobogatov, G.A.; 
Khomenko, V.E. Translated from Vestn. Leningr. Univ., Fiz., 
Khim.; No. 3, 109-113(1972). llp. Dep. NTIS $3.50. 

Formal kinetics of reactions in gas lasers, based on the elec- 
tronic transition A' yields A° + hv with a photodissociation source 
of the A' atoms is examined. The action of a gas laser based on 
I(?P/sub '/2/) yields I(?P/sub */,/) transition has been taken as an 
example. 


20429 (UCRL-Trans— 10790) Photoelectric method of measur- 
ing the quantum yield of a photodissociation laser (PDL). Volkov, 
V.N.; Sorokin, V.N. Translated from Kratk. Soobshch. Fiz.; No. 9, 
5§3-57(Sep 1972). 7p. Dep. NTIS $3.50. 

A rapid and simple method of measuring the quantum yield 
of a PDL is presented. The measurement of eta (i.e., the ratio of 
iodine atoms formed in state *P/sub '/,/ to the number of pump 
quanta absorbed) provides information on the over-all action of 
various possible processes affecting the number of I (?P/sub '/2/) 
atoms. Measurement of the magnitude of the PDL may, in particu- 
lar, be useful in the investigation of chemical reactions taking 
place in the photodissociation active medium. The equipment 
setup and its operation are shown. (TFD) 


20430 Inorganic liquid lasers. Bonch-Bruyevich, A.M.; Kapor- 
skii, L.N.; Kalabushkin, O.1. Sov. J. Opt. Technol. (Engl. Transl.) ; 
40: No. 12, 770-781(Dec 1973). 

Translated from Opt.-Mekh. Prom-st; 40: No. 12, 49- 
58(Dec 1973). 

A review of the development and application of neodymi- 
um-activated oxychloride solution lasers is given covering general 
information about lasing solutions with rare-earths, spectral lu- 
minescence characteristics of active solutions, construction fea- 
tures and applications. Absorption and luminescence spectra of 
various Nd activated inorganic active solutions are shown. 
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weapons shifts of Mandel’shtam-Brillouin components, refractive 

indices and acoustic wave velocities are tabulated, together with 
Raman scattering parameters. Photographs of time scans of emis- 
sion spectra, and oscillograms of emission are also shown. 


tensity of em from a two-mode helium-neon laser. Zaitsev, 
Yu.l. Sov. J. Quant. Electron. (Engl. Transl.); 3: No. 5, 410- 


415(1974). 
Translated from Kvantovaya Elektron. (Moscow); No. 5, 
77-86( 1973). 


The natural intensity fluctuations of the emission of a two 
mode laser were studied as a function of output power, the ratio of 
the powers in the two modes and different degrees of detuning 
relative to the centre of a spectral line. For unequal mode powers, 
the fluctuations of each mode are much stronger and spectrally 
narrower than in the single mode case. It is concluded that the 
natural fluctuations are due to spontaneous emission in each mode. 
(Elect. Electron. Abstr.) 


20432 Pulsed stimulated emission due to vibrational transitions 
in the CO molecule in the presence of helium and argon. Anokhin, 
A.V.; Markova, S.V.; Petrash, G.G. Sov. J. Quant. Electron. (Engl. 
Transl.); 3: No. 5, 424-427(1974). 

Translated from Kvantovaya Elektron. (Moscow); No. 5, 
100-105( 1973). 

A study was made of the pulsed stimulated emission due to 
individual spectral transitions in mixtures of CO with He and Ar, 
and of the dependence of the emission on the discharge condi- 
tions. It was found that emission from pure CO was quite different 
to that obtained from mixtures, a fact attributed to different inver- 
sion processes in the two situations. The phenomenon of emission 
collapse during a pumping pulse was investigated. 


20433 Population inversion of vibrational levels in a high-pres- 
sure molecular gas pumped by laser radiation. Golger, A.L.; Letoh- 


kov, V.S. Sov. J. Quant. Electron. (Engl. Transl.); 3: No. 5, 428- 
432(1974). 

Translated from Kvantovaya Elektron. (Moscow); No. 5, 
106-115(1973). 


Transient solutions were obtained to the problem of reso- 
nant pumping of a molecular vibrational overtone and of a com- 
bination vibrational band. Calculations were made of populations 
and gains. Population kinetics under different pumping conditions 
are described. Suitable combinations of pumping laser and molecu- 
lar gas are discussed. (Elec. Electron. Abstr.) 


20434 Gas-dynamic nitrous oxide laser. Gavrikov, V.F.; 
Dronov, A.P.; Orlov, V.K.; Piskunov, A.K. Sov. J. Quant. Electron. 
(Engl. Transl.); 3: No. 5, 437-439(1974). 

Translated from Kvantovaya Elektron. (Moscow); No. 5, 
119-120( 1973). 

The characteristics of pulsed stimulated emission from N,O 
in a gas dynamic laser were studied. The gas mixture comprised 
superheated N,O, He and Ne which propagated through a planar 
nozzle in a shock tube. Output eters as a function of pres- 
sure, temperature and N,O concentration were determined. 


20435 Stabilization of the output power of a carbon dioxide 
laser. Krompanets, O.N.; Kujudzhanov, A.R.; Mikhailov, E.L. Sov. 
J. Quant. Electron. (Engl. Transl.); 3: No. 5, 440-441(1974). 

Translated from Kvantovaya Elektron. (Moscow); No. 5, 
122-124(1973). 

Feedback stabilization of the power output is described. The 
gain was controlled by a GaAs electrooptic modulator, itself con- 
trolled by the output of a Ge:Au photoresistor detector. An in- 
tegration-differentiation unit provided an adequate margin of phase 
and amplitude stability. Drifts in the detection system limited the 
stability to approximately 1 percent in 1 h. (Elect. Electron. 
Abstr.) 


20436 Submillimeter laser using formic acid pumped 
with carbon dioxide laser radiation. Dyubko, S.F.; Svich, V.A.; 
Fesenko, L.D. Sov. J. Quant. Electron. (Engl. Transl.); 3: No. 5, 
446(1974). 

Translated from Kvantovaya Elektron. (Moscow); No. 5, 
128-129(1973). 

Continuous wave emission at 22 wavelengths between 250 yu 
and 750 yw due to laser action in formic acid is reported for the 
first time. Optical pumping was in the form of linearly polarized 
pong CO, laser radiation at power below 7 W. (Elect. Electron 

r.) 


20437 E tal investigation of the saturation in a heli- 


xperimen 
um—neon laser. Troitskii, Yu.V. Sov. J. Quant. Electron. (Engl. 
Transl.); 3: No. 5, 416-420(1974). 
Translated from Kvantovaya Elektron. (Moscow); No. 5, 
87-94( 1973). 
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The output power characteristics of a multifrequency heli- 
um-neon laser were studied. For a given excess over threshold, the 
power output was found to depend strongly on the discharge 
parameters. Comparisons with theoretical data are made. The best 
model for calculation is found to involve multifrequency 
homogeneous saturation with a correction for the Lorentzian 
linewidth. The role of inelastic collisions with electrons was stu- 
died, with particular regard to the deexcitation of the upper laser 
level. 


20438 Laser. Rambauske, W.R.; McFarland, P.J. (to Raytheon 
Co.). US Patent 3,959,738. 3 Jun 1974. vp. 

An improved optical cavity is described for a laser incor- 
porating an optical cavity where stimulated radiation at a selected 
wavelength is subjected to constructive interference to render such 
radiation coherent after a plurality of reflection between a pair of 
end walls of the cavity. The cavity consists of a partially refective 
mirror disposed to operate as one end wall of an optical cavity, the 
reflecting surface of such mirror being concave and corresponding 
to the shape generated by rotating a minor arc of a first circle 
about an axis of symmery of the optical cavity; and a first convex 
mirror disposed within the optical cavity, the reflecting surface of 
such first convex mirror being positioned between the partially 
reflective mirror and the axis of symmetry of the optical cavity, 
such reflecting surface corresponding to the shape generated by 
rotating a portion of a first parabola about the axis of symmetry of 
the optical cavity, the focal point of the first parabola being coin- 
cident with the center of curvature of the minor arc of the first cir- 
cle. 


20439 Simple single-transverse-mode, flashlamp-pumped dye 
laser. Brughera, S.; Polloni, R.; Scattorin, M. (Politecnico, Milan). 
Alta Freq.; 43: No. 7, 456-458(Jul 1974). 

A rhodamine 6G dye laser, yielding a very reproducible 
TEM/sup infinity/ mode, is described. This result was obtained 
using, as a resonator, a triangular ring-cavity which had already 
given good results with solid-state lasers, and, as a pumping 
scheme, a very simple and inexpensive cavity, which ensures very 
uniform distribution of the pump light and high pumping efficien- 
cy. 


20440 Laser beam shaping arrangement. Engel, S.L. (to Cater- 
pillar Tractor Co.). US Patent 3,957,339. 12 Jul 1974. vp. 

An apparatus for shaping an annular beam of electromag- 
netic energy to evenly distribute the energy over a generally 
rectangular area of selected width and length is described. The ap- 
paratus consists of a means for providing the annular beam, a first 
concave cylindrical reflector positioned to receive the beam and 
providing convergence of the beam in a first dimension normal to 
the axis of the beam, a second concave cylindrical reflector posi- 
tioned to receive the beam from the first reflector and providing 
convergence of the beam in a second dimension normal to both 
the first mentioned dimension and the axis of the beam. A third 
reflector is provided that comprises a flat reflecting mirror posi- 
tioned to receive the beam from the second reflector, a work sta- 
tion positioned to receive the beam after reflection from the third 
reflector, the first reflector having a longer focal length than the 
second reflector and the work station being positioned substan- 
tially at the line of focus of the second reflector, and vibrating the 
third reflector to cause oscillation of the beam in a direction nor- 
mal to the line of focus of the second reflector. 


20441 Laser construction and tuning method. Fendley, J.R.; 
Knowles, C.H. (to Metrologic Instruments, Inc.). US Patent 
3,954,435. 19 Jul 1974. vp. 

A process for fabricating a laser is described. The laser has 
an outer envelope, a method of securing mirrors in precise adjust- 
ment with the laser apparatus that includes the steps of: (a) 
mounting the mirrors permanently and rigidly at the ends of the 
envelope substantially normally to the principal axis of the ap- 
paratus; (b) energizing the laser apparatus; (c) heating a relatively 
narrow portion of the envelope in the region of at least one of the 
mirrors; and (d) permanently deforming the narrow portion of the 
housing by applying sufficient transverse force to one of the mir- 
rors to produce efficient lasing action. 


20442 Atmospheric pressure CO, laser with a semi self main- 
tained discharge regulated by ultraviolet radiation. Prokhorov, 
A.M.; Rakhimov, A.T.; Velikhov, E.P.; Muratov, E.A.; Pis’menn’li, 
V.D. Zh. Eksp. Teor. Fiz., Pis'ma Red.; 20: No. 2, 108-111(20 Jul 
1974). (In Russian). 

The achievement of emission and the measurement of the 
amplification factor of an atmospheric pressure CO, laser with a 
semi self maintained discharge regulated by a uv radiation source 
are described. The gas medium was photoionized by adding 
dimethylaniline pairs to the CO,:N:He gas mixture (1:1:8). The 
emission duration was 20 psec. (Elect. Electron Abstr.) 
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20443 High re ultraviolet laser operating on a mixture of 
Ar and N,. Kerimov, O.M.; Lobanov, A.N.; Suchkov, A.F.; Basov, 
N.G.; Danilychev, V.A.; Dolgikh, V.A. Zh. Eksp. Teor. Fiz., Pis'ma 
Red.; 20: No. 2, 124-128(20 Jul 1974). (In Russian). 

Emission was achieved on wavelength lambda = 3577 A 
with a mixture of Ar and N, being pumped by an electron beam. 
The spectra and energy characteristic of the laser were studied as 
a function of the composition of the mixture at pressures ranging 
from 0 to 20 atm. (Elect. Electron. Abstr.) 


20444 Flashlamp-pumped YAG:ND** waveguide laser. Mockel, 
P.; Oberbacher, R.; Rauscher, W. (Siemens AG, Munich). J. Appl. 
Phys.; 45: No. 8, 3460-3462( Aug 1974). 

The fabrication of a YAG:ND** waveguide laser is 
described. Optically contacted YAG:ND** wafers of dimensions 50 
mm x 4 mm x 30 yum are first obtained by grinding and polishing. 
The polished plane-parallel end faces (4 mm x 30 wm) are then 
coated with dielectric mirrors consisting of MgF, and ZnS mul- 
tilayers. In pulsed operation the laser threshold was found to be 
10J and the pump efficiency estimated as 10'*/Jmm*. These figures 
are of the same order as those obtained from thick YAG:ND** 
rods pumped with the same light source in a similar pump system. 


20445 Optical filter for neodymium laser light. Woodcock, 
R.F. (to American Optical Corp.). US Patent 3,959,171. 1 Aug 
1974. vp. 

An optical filter for laser radiation comprising a base glass 
containing from | to 75 wt. percent of an oxide base of a com- 
pound producing Er** ions and | to 20 wt. percent of an iron com- 
pound soluble in the glass melt producing Fe?* ions is described. 
The ions are uniformly distributed throughout the base glass, 
which is characterized by high visual transmittance and color 
transmittance in the human eye range. 


20446 Determination of the oscillator force of the ‘I/sub 11/2/ 
to ‘F/sub 3/2/ transition of Nd** in fluoroapatite, yttrium aluminum 
garnet and neodymium ultraphosphate. Auzel, F.; Michel, J.C. 
(Centre National d’Etudes des Telec« ications, Bagneux, 
France). C. R. Hebd. Seances Acad. Sci., Ser. B; 279: No. 8, 187- 
190(19 Aug 1974). (In French). 

The oscillator foree of Nd** between the ‘I,,/, yields*Fs/, 
excited levels is calculated as a function of the oscillator forces 
measured from the fundamental level. The integrated cross section 


for the corresponding laser transition for fluoroapatite, neodymium 
ultraphosphate and YAG, has been deduced. The values found, 
between 3.5 and 4.5 x 10°-'* cm, are generalizable to other 
matrices and information on the laser oscillation threshold is 
derived. 


20447 Device for displaying a laser beam. Kulpa, S.M. (to 
Secretary of the Army). US Patent 3,957,350. 26 Aug 1974. vp. 

A system for producing scattered monochromatic visible 
radiation consists of a planar base material having irregularities on 
an external surface thereof; at least one source of laser radiation 
directed along the external surface of the planar base so as to 
graze the surface irregularities with incident radiation; the size of 
the surface irregularities being sufficient to partially scatter the in- 
cident radiation, whereby scattered monochromatic visible radia- 
tion is produced. 


20448 Miniature intra-cavity modulated solid state lasers and 
their use in optical communication systems. Vanderleeden, J.C. 
(Bell Telephone Labs., Inc., Murray Hill, NJ). Opt. Quant. Elec- 
tron.; 6: No. 5, 393-400(Sep 1974). 

Based on a model for the calculation of the variance of 
relaxation noise, it is shown that it is possible in principle to modu- 
late a miniature solid state laser at date rates (random) of 50 Mbit 
s-' and higher by modulating the cavity loss, while keeping the 
relaxation oscillation noise small enough to permit a 10~° error 
rate. Because of the small transit time through the miniature cavity 
a large modulation index (M ~ 45) can be achieved, and although 
the laser power output suffers this can be compensated for in data 
transmission by the narrow output pulse shape that characterizes 
our intra-cavity modulation scheme. The design of a proposed 
miniature laser based on an acousto-optic intra-cavity modulator is 
discussed and its predicted performance compared with that of a 
modulated laser source based on an external modulator. 


20449 Cold trap for laser diodes. Andersson, K.Y. . (to AB 
Bofors). US Patent 3,955,176. 4 Sep 1974. Priority date 4 Sep 
1973, Sweden. vp. 

An apparatus for use with a light-emitting diode having an 
anode and a cathode and a light-emitting element and a casing sur- 
rounding the light-emitting element and including a light-trans- 
parent element is described. The apparatus comprises in combina- 
tion: a holder enclosing the casing, means for cooling the diode, 
and means for preventing the condensation onto the light-trans- 


parent element of the cooled diode the water vapor present in the 
holder, means comprising a sleeve of high thermal conductivity 
which tightly contacts and substantially surrounds the casing ex- 
cept for the light transparent element. 


20450 Solvent-jump relaxation kinetics of the association of 
rhodamine type laser dyes. Wong, M.M.; Schelly, Z.A. (Univ. of 
— Athens). J. Phys. Chem.; 78: No. 19, 1891-1895(12 Sep 
1974). 

Equilibrium spectral photometric and solvent-jump relaxa- 
tion kinetic results of the monomer reversible dimer equilibrium of 
aqueous and ethanolic Rhodamine B, Rhodamine 3B, Rhodamine 
6G, and Rhodamine 110 are presented. Contrary to previous sug- 
gestions the authors show that Rhodamine B, and also the similar 
Rhodamine 110, dimerizes in ethanol. 


20451 Variable stripe width semiconductor laser. King, F.D. 
(to Northern Electric Co. Ltd.). US Patent 3,959,808. 19 Sep 
1974. vp. 

A semiconductor laser is described that consists of a sub- 
strate; two sequential layers of semiconductor material of opposite 
polarity on the substrate, to form a heterojunction; a contact stripe 
on an outer layer of the device for the application of a forward 
bias to the heterojunction to produce a lasing region in the device; 
and at least one further contact on the outer layer adjacent to the 
contact stripe for the application of a reverse bias to produce a 
depletion region, such that the current spread from the contact 
Stripe in the device is reduced to produce a current density in the 
lasing region above a threshold value. 


20452 Process of producing semiconductor laser device. 
Namizaki, H.; Kan, H. (to Mitsubishi Denki Kabushiki Kaisha). US 
Patent 3,961,996. 17 Oct 1974. Priority date 23 Oct 1973, Japan. 
vp. 

A process is described for producing a semiconductor laser 
device. The steps consist of forming, on a semiconductor substrate 
of a first type conductivity, a first semiconductor layer of the first 
type conductivity, a second semiconductor layer of the first type 
conductivity and a third semiconductor layer of the first type con- 
ductivity in the named order one after another. 


20453 Single mode operation of a tunable c-w dye laser. 
Marowsky, G.; Tittel, F.K. (Max-Planck-Institut, Goettingen, Ger.). 
Appl. Phys.; 5: No. 2, 181-182(Nov 1974). 

Details of single longitudinal mode operation of an argon 
laser pumped cw dye laser using a low-loss interferometric mode 
selector are described. Typical output powers of 5 mW with a 
bandwidth of 30 MHz for an input power of 700 mW were ob- 
tained. 


20454 Spin-flip Raman laser. Hafele, H.G. (Univ. of Wurz- 
burg, Ger.). Appl. Phys.; 5: No. 2, 97-108(Nov 1974). 

The properties of the spin-flip Raman laser (SFR laser) 
which depend on stimulated Raman scattering from mobile con- 
duction electrons in InSb under an external magnetic field are 
presented. The essential parameters are derived from a macroscop- 
ic treatment of the stimulated Raman effect and the microscopic 
theory of the scattering cross section, and are compared with ex- 
perimental results. Output pulse powers as large as | kW have 
been measured for 10.6 and 5.3 ym excitation radiation and con- 
tinuous powers of | W for continuous excitation with a 5.3 wm 
pump source. The SFR laser offers some interesting applications in 
physics and chemistry, since its frequency is proportional to the 
applied magnetic fields and its linewidth can be made smaller than 
1 kHz. 


20455 High power flowing gas laser with profiled electron 
beam excitation. Peressini, E.R. . (to Hughes Aircraft Co.). US 
Patent 3,962,656. 7 Nov 1974. vp. 

A high power electrically excited flowing gas laser is 
described that is comprised of a means defining a flow channel; 
means for causing a laser gas to flow through the channel at a 
predetermined subsonic velocity; and means for introducing a 
broad area electron beam into an excitation region of the flow 
channel in a direction perpendicular to the direction of gas flow. 
The electron beam has a cross-sectional area conforming substan- 
tially to that of the excitation region and has a cross-sectional elec- 
tron density which varies as a function of distance along the 
direction of gas flow from substantially a minimum value at the up- 
stream and downstream extremities of the excitation region to a 
maximum value approximately midway along the excitation region. 
The maximum value of the electron density is approximately 1.6 
times greater than the minimum value. 


20456 Fiber distributed feedback laser. Fletcher, J.C. US 
Patent 3,958,188. 11 Dec 1974. vp. 

A laser mechanism is described that consists of an optical 
fiber having an active material diffused therein; pumping means for 


ENGINEERING 2157 


2158 ERDA ENERGY RESEARCH ABSTRACTS 


exciting the atoms in the active material; and means for establish- 
ing a periodic perturbation in the optical fiber that has a periodici- 
ty capable of supporting Bragg reflection. 


20457 Apparatus for producing a scanning laser beam of con- 
stant linear velocity. Zanoni, C.A. (to Zygo Corp.). US Patent 
3,961,838. 10 Jan 1975. vp. 

The invention discloses an apparatus for producing a single 
scanning beam of radiant energy comprising (1) a source of radi- 
ant energy producing a single narrow collimated beam; (2) a 
uniformly rotating reflecting surface for reflecting the beam to 
produce a single angularly-scanned input beam of uniform angular 
velocity; and (3) means for converting the single input beam into a 
linearly-scanning output beam of uniform linear velocity, the 
means comprising a lens which satisfies the relationship h =k.theta 
where h is the distance between the center of the output beam and 
the optical axis of the lens, k is a constant very nearly equal to the 
focal length of the lens and theta is the angle between the center 
of said input beam and the optical axis of said lens. 


20458 Semiconductor laser stack. Selway, P.R.; Leggett, N.D.; 
Eales, B.A. (to International Standard Electric Corp.). US Patent 
3,962,655. 28 Jan 1975. Priority date 21 Mar 1974, United King- 
dom of Great Britain and Northern Ireland (UK). vp. 

A laser stack is described that is comprised of a plurality of 
like oriented semiconductor laser dice, each laser die including a 
light emissive output facet and a fiber optic ribbon having one end 
secured to the facet, and a set of anodized aluminium plates inter- 
leaved between a set of indium coated copper plates, one edge of 
each aluminium plate having a slot, a laser die positioned in each 
tespective slot with the fiber optic ribbon protruding from the slot. 
Each die has opposite faces positioned between a pair of adjoining 
copper plates, the plurality of plates and laser dice being compres- 
sion bonded. The thickness of each laser die in each slot is greater 
than that of the respective anodized aluminium plate by an amount 
which extends into the indium coating of the adjoining indium 
coated copper plates. 


20459 E tuning of organic dye laser. Hutcheson, 
L.D.; Hughes, R.S. (to Secretary of the Navy). US Patent 
3,959,739. 3 Feb 1975. vp. 

A dye laser tuning system is described that consists of a 
laser cavity including a lasing cell, and bounded at one end by a 
laser output mirror; reflecting means at the opposite end of the 
cavity for retrogressively reflecting those wavelengths that are in- 
cident at the retrogressive angle unique to each wavelength; and 
laser beam deflecting means in the cavity and in the optical path 
between the cell and reflecting means for electro-optically tuning 
the laser to oscillate at selected wavelengths in response to an 
electrical signal, including an electro-optic, beam deflection cell 
comprising a plurality of like members in contact, each having 
axial properties and a first, second and third axis, with the first axis 
of the first of the members oppositely oriented to the first axis of 
the second of the members. 


20460 Tubular laser. Lewis, A.D. (to Owens-Illinois, Inc.). US 
Patent 3,955,152. 14 Feb 1975. vp. 

A gas laser, including a laser capillary tube, is described 
that has a laseable gas filled bore and laser and an anode carried 
by the laser capillary in communication with the gas filled bore, 
and mirror end pieces, a cathode envelope surrounding an end of 
the laser capillary tube and a cathode in the cathode envelope. 
The improvement in the laser consists of an annulus integral with 
the cathode envelope, the annulus having an internal diameter 
greater than the external diameter of the laser capillary tube so as 
to form a cylindrical space between the capillary tube and the an- 
nulus, and a low temperature inorganic solder glass sealant filling 
the cylindrical space and forming a unitary support and seal for 
the laser capillary tube in the cathode envelope between the ends 
of the laser capillary tube, whereby one of the laser mirror end 
pieces is contained in the cathode envelope and the other laser 
mirror end piece is external of the cathode envelope. 


20461 Multiline short pulse tion and compression in 
gain CO, laser amplifiers. Feldman, B.J. (Los Alamos Scien- 
tific Lab., NM). Opt. Commun.; 14: 13-16(May 1975). 

The propagation characteristics of the incident laser pulse 
as it traverses a high-energy CO, amplifier system for laser fusion 
applications were studied. The use of several transitions in the in- 
cident pulse is stressed both for more efficient energy extraction 
and for reducing the tailbroadening inherent in molecular am- 
plifiers. A method for effective generation of high-energy sub- 
nanosecond CO, laser pulse is proposed which does not require 
the presence of subnanosecond pulse at the input stage of the am- 
plifier, but only that the leading edge of the pulse go to zero suffi- 
ciently fast to take advantage of the self-steepening and pulse com- 
pression characteristics of a saturated amplifier. 
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20462 I based combustion-driven laser which pro- 
vides continuous wave output lasing from dual species. Meinzer, 
R.A. (to United Technologies Corp.). US Patent 3,959,741. 9 Jun 
1975. vp. 

A method of producing continuous radiation in a laser 
system having two discrete species lasing simultaneously is 
described. The method consists of providing a flow of gas which 
includes atoms of fluorine and a gas selected from the fluorine in- 
terhalogen group consisting of chlorine fluoride, bromine fluoride 
and iodine fluoride; admixing molecular hydrogen to the flow to 
allow the atomic fluorine to react with the hydrogen and from 
vibrationally excited hydrogen fluoride and atomic hydrogen; 
reacting the fluorine interhalogen with the atomic hydrogen to 
form a vibrationally excited hydrogen halide and atomic fluorine; 
and passing the excited hydrogen fluoride and hydrogen halide 
through an optical cavity to produce an output beam of elec- 
tromagnetic radiation having wavelengths characteristic of these 
excited species. 


20463 Relaxation and plasma homogeneity in a CO, TEA laser. 
Baranov, V.Y.; Borisov, V.M.; Vedenov, A.A.; Napartovich, A.P.; 
Strel’tsov, A.P. Sov. Phys. - Tech. Phys. (Engl. Transl.); 20: No. 
11, 1460-1465(Nov 1975). 

A study of pulsed CO, TEA lasers is reported. The plasma 
stability, lasing mechanism, and shape of the laser pulse are 
discussed. The vibrational temperature of the upper lasing level 
and other properties of the laser plasma are evaluated by the 
calibrated-loss method within the resonator. A radiation pulse with 
an energy E=25J has been achieved. (AIP) 


20464 Submillimeter HCOOH, DCOOH, DCOOD, and 
DCOOD laser. Dyubko, S.F.; Svich, A.V.; Fesenko, L.D. (A. M. 
Gor’kii Khar’kov State University). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 20: No. 11, 1536-1538(Nov 1975). 

This communication is concerned with the investigation of 
submillimetex lasers with optical pumping operating on molecules 
of formic acid and its deuterated analogs. Results are presented of 
measurements of the wavelengths, frequencies, and line intensities 
of the submillimeter radiation. It is shown that it is possible to con- 
struct a laser with a large number of radiation lines operating with 
a mixture of HCOOH, DCOOH, HCOOD, and DCOOD. (AIP) 


20465 Polarization of Q-switched neodymium glass laser. Koz- 
hevnikov, N.M.; Kruzhalov, S.V.; Pakhomov, L.N.; Petrun’kin, 
V.Y. Sov. Phys. - Tech. Phys. (Engl. Transl.); 20: No. 11, 1539- 
1540(Nov 1975). 

Results of the experimental investigation of the polarization 
characteristics of neodynium glass laser emission in the Q-switched 
regime are presented. It is shown that when the rod axis is dis- 
placed with respect to the resonator axis, the radiation is 
completely linearly polarized with the polarization azimuth perpen- 
dicular to the displacement direction of the rod axis. (AIP) 


20466 Self-focusing phenomena in air-glass laser structures. El- 
liott, C.J.; Suydam, B.R. (Los Alamos Scientific Lab., NM). [EEE 
J. Quant. Electron.; QE-11: No. 11, 863-866(Nov 1975). 

The effect of the air space on self-focusing instability 
growth rates has been considered for glass laser systems. The situa- 
tion may be viewed as a min-max problem in which the air space 
may be adjusted to minimize the fastest growing instability. A solu- 
tion exists to the min-max problem which reduces the problem to 
the solution of a single transcendental equation. Solutions to this 
equation indicate that, at most, a 10 percent reduction in the ef- 
fective value of the non-linear index of refraction can occur. 


20467 Mu transition laser. Javan, A. (to Massachusetts 
Inst. of Tech.). US Patent 3,922,618. 25 Nov 1975. Filed date 28 
May 1974. 10p. 

A laser is forced to oscillate stably and simultaneously upon 
multiple transitions by modulation of emissions in the laser cavity 
at a frequency related to the frequency spacing D between the 
desired transitions. Spread of lasing action to further transitions in 
the series is achieved by pressure line-broadening and/or additional 
modulation related to step frequency d by which spacing D may 
approximately vary through the series. By selection of the modula- 
tion frequencies D/sub m/ and d/sub m/ as integer multiples of the 
cavity resonance, cavity regeneration is assured at the various 
transitions leading to simultaneous oscillation at many frequencies. 
In the embodiment shown, a CO, molecular laser, the pulses are of 
subnanosecond duration, less than the cross-relaxation time 
between the various rotational states of the molecular band. An 
amplifier receiving the output of such laser oscillator gives up its 
energy at the various transitions even when pumped with the very 
short pulse lengths. A CO, laser oscillator and amplifier chain con- 
structed to operate in the atmospheric and super atmospheric 
regime is shown, its subnanosecond pulses having extremely high 
energy, useful in controlled thermonuclear and lidar applications. 
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Also by use of pressure line-broadening to operate the laser upon 
many frequencies spaced equally apart, but each arising from a dif- 
ferent transition, a uniform repetition rate of very short pulses is 
achievable by interference of the various laser lines. 


20468 Laser apparatus employing mechanical stabilization 
means. Crow, T.G. (to International Laser Systems, Inc.). US 
Patent 3,924,201. 2 Dec 1975. Filed date 10 Jul 1974. 8p. 

A laser is described that includes a lasing medium and two 
Porro prism end reflectors with the roofline of each prism being at 
an angle between about 5 to 85° with respect to the plane of 
polarization and optically perpendicular to each other, to provide 
mechanical stability. A beam splitter is provided to direct a portion 
of the energy out of the system, the output power being deter- 
mined by the angle of rotation of the Porros. 


20469 Method and apparatus for sequentially combining pulsed 
beams of radiation. Munroe, J.L.; DeBaryshe, P.G. (to Jersey 
Nuclear-Avco Isotopes, Inc.). US Patent 3,924,937. 9 Dec 1975. 
Filed date 20 Jan 1974. 12p. 

A method and apparatus for combining a sequence of radia- 
tion pulses in plural beams to provide a common axis output beam 
of increased repetition rate are described. An optical correction 
system is employed to compensate for dynamic angular motion of 
the output radiation beam over the duration of each pulse. 


20470 Mirror for high power lasers. Locke, E.V.; Hella, R.A. 
(to Avco Everett Research Lab., Inc.). US Patent 3,926,510. 16 
Dec 1975. Filed date 20 Mar 1974. 6p. 

A laser mirror that is resistant to thermal distortions 
produced by radiative heating and/or heating by other processes 
associated with high-power lasers is described. A thick metal block 
is separated into a thin face portion, an intermediate portion and a 
rear portion by a plurality of co-planar closely spaced intersecting 
coolant passages provided by drilling intersecting holes preferably 
at right angles to each other entirely through the block near one 
end. The intersecting holes form a plurality of spaced connector 
members or pillars in the intermediate portion integral with the 
face and rear portions. Coolant means, including a manifold sur- 
rounding the holes, are provided to permit coolant under pressure 
to be passed through the space defined by the holes. 


20471 Phase relations in the locking band of a ring laser when 
the frequency difference of the resonator is modulated (fast 
passage). Sudakov, V.F. Opt. Spectrosc. (USSR) (Engl. Transl.); 
40: No. 1, 107-108(Jan 1976). 

An analytical solution is presented for the question of the 
phase shift in a ring laser when the '’base’’ frequency is within the 
static locking band. (AIP) 


20472 Some processes in laser that use halide dissociation. 
Shukhtin, A.M.; Fedotov, G.A. Opt. Spectrosc. (USSR) (Engl. 
Transl.); 40: No. 1, 108-109(Jan 1976). 

The efficiency of the dissociation process of copper halides 
in a gas discharge is evaluated in terms of laser design and opera- 
tion. (AIP) 


20473 High flow metal halide vapor laser. Scuov, E.W.; 
Weaver, L.A.C. (to Westinghouse Electric Corp.). US Patent 
3,936,772. 3 Feb 1976. Filed date 4 Oct 1974. 6p. 

A method and means are disclosed for obtaining high pulse 
rate metal vapor laser transitions by vaporizing a metal halide of 
the desired metal. The vapor of the metal halide is transversely 
passed at least sonic velocities, through a discharge region where it 
is dissociated to provide a neutral metal atom excited to an upper 
laser level by electrons of sufficient energy to create resonance 
radiation trapping and a population inversion of the upper laser 
level. The flow rate is maintained to permit the excited metal atom 
to emit laser radiation by stimulated emission to a lower laser level 
in the discharge region and to remove the lower laser level atoms 
therefrom. Dissociation and excitation of the flowing metal atoms 
are repeated periodically. 


20474 Subsonic flow ic window for high energy 
laser. Kallis, J.M. (to Hughes Aircraft Co.). US Patent 3,936,771. 
3 Feb 1976. Filed date 27 Mar 1974. 4p. 

A subsonic flow aerodynamic window in a high energy gas 
laser, which seals off the laser optical cavity from the ambient gas, 
while minimizing the degradation of the laser output beam is 
described. Since the flow of the aerodynamic window is subsonic, 
gas consumption and degradation of the laser output beam are 
minimized. 

20475 Single laser cavity for generating TE or TM modes. 

Reintjes, J.F. Jr.; Wynne, J.J. (to International Business Machines 

> US Patent 3,936,770. 3 Feb 1976. Filed date 28 Dec 1973. 
p. 


A dye laser, pumped by a nitrogen laser, has been made to 
operate in both the TE,, and TMg, rotationally symmetric modes, 
regardless of the variation in laser wavelength. By changing the 
spacing of lenses within the optical cavity, the single laser can be 
made to switch from the TE,, mode to the TMs», mode and back 
again to the TE,, mode. 


20476 Device for modulating intensity of light rays generated 
from gas laser. Kato, M.; Hayashi, A.; Suzuki, T. US Patent 
3,938,060. 10 Feb 1976. Priority date 27 Dec 1971, Japan. 8p. 

A device is disclosed for modulating the intensity of light 
rays generated from a gas laser in which an input modulating 
signal is supplied to a switching element included in a modulating 
current supply source connected across a gas laser discharge tube 
to control the discharge current and hence modulate the laser light 
output. The gas laser discharge tube is eventually subjected to the 
influence of a magnetic field so as to stabilize the laser light output 
and modulating characteristic. 


20477 Tunable laser. Yamamoto, M. (to Hitachi, Ltd.). US 
Patent 3,938,058. 10 Feb 1976. Priority date 26 Mar 1973, Japan. 
10p. 

A tunable laser is disclosed in which a plurality of laser 
beams different from one another in wavelength and polarization 
can be simultaneously oscillated. The tunable laser is advantageous 
among others in that an atomic absorption spectroscopic analysis 
can be carried out with very high sensitivity when it is used as, for 
example, a light source for two-wavelength measurement in the 
— absorption spectroscopic analysis. 7 claims, 6 drawing 
igures. 


20478 Method and means for controlling population inversion 
and electronically scanning solid state laser output deflections. 
Haun, R.D. Jr.; Feichtner, J.D. (to Westinghouse Electric Corp.). 
US Patent Application B 384,654. 24 Feb 1976. Filed date 1 Aug 
1973. 6p. 

A method for controlling the population inversion in a solid 
state laser material is described. The method consists of optically 
pumping the material with a laser beam having a wavelength cor- 
responding to the absorption band of the laser material and the 
output of which is spatially and temperally modulated. Spatial and 
temporal modulations of the population inversion in the pumped 
material are achieved by means of a two-dimensional spatial modu- 
lator positioned between the pump laser beam and the pumped 
laser material, the modulation being thermooptically controlled by 
a scanning electron or laser beam or electro-optically controlled by 
a scanning electron beam or acousto-optically controlled by a two- 
dimensional acousto-optical modulator. Utilization of a lens 
between the spatial modulator and the optical cavity of the laser 
material permits electronic deflection of the output from said laser 
material by focusing the beam transmitted through said spatial 
modulator. 


20479 Pulsed uv laser: dynamical behavior. Richter, 
P.; Kimel, J.D.; Moulton, G.C. (Florida State University, Physics 
Department, Tallahassee, Florida 32306). Appl. Opt.; 15: No. 3, 
756-760(Mar 1976). 

Using the time dependent rate equations, the dynamical 
behavior of a high power pulsed N, laser radiating at 337.1 nm is 
derived. The threshold conditions are given. The output peak 
power and pulse width as a function of length and initial inversion 
density are shown. The theoretical results derived are compared 
with experimental data and are found to be in good agreement. 


20480 Investigation of a three-mirror ring laser with amplitude 
anisotropy and Faraday cell. Sardyko, V.1. (Institute of Physics, 
Academy of Sciences of the Belorussian SSR, Minsk). Sov. J. 
Quant. Electron. (Engl. Transl.); 6: No. 3, 277-283(Mar 1976). 

A derivation is given of the relationships between the 
parameters of a ring laser which ensure that the frequency shift of 
the opposite waves is half the mode spacing. Expressions are ob- 
tained for the optimal (from the point of view of the optical losses 
in the resonator) values of these parameters. An investigation is 
made of the influence of deviations of these parameters from the 
specified values and of the resonator mirror anisotropy on the 
polarization and frequency characteristics of a ring laser. Practical 
realization and experimental studies of this laser are described. 
(AIP) 


20481 Fluctuations of two-mode emission from a ring laser. 
Markelov, V.A. (Scientific-Research Radiophysics Institute, Gor- 
kii). Sov. J. Quant. Electron. (Engl. Transl.); 6: No. 3, 305- 
308(Mar 1976). 

An investigation was made of natural fluctuations of the in- 
tensities and difference frequencies emitted from a helium-neon 
ring laser in the two-mode (four-wave) self-locked regime. It is 
shown that the combination interaction, resulting in the self- 
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locking of the difference frequencies, reduces the level of their 
fluctuations. A comparison is made with the emission of one mode. 
(AIP) 


20482 Electric-discharge laser initiated in the active medium. 
Paviovskii, A.I.; Bosamykin, V.S.; Karelin, V.I.; Nikol’skii, V.S. 
Sov. J. Quant. Electron. (Engl. Transl.); 6: No. 3, 321-323(Mar 
1976). 

An investi was made of an electric-discharge CO, 
laser initiated directly in the active medium. An energy output of 
52 J/liter-'/atm= was obtained when the efficiency was 25%. The 
maximum energy output recorded in these experiments was 62 


J/liter'/stmb-1. A preliminary discharge was initiated by fast elec- 


trons accelerated in a dense gas medium. The geometry of the ex- 
citation system could be varied and it could be employed to pump 
a laser with a different gas mixture. (AIP) 


20483 Mechanism of initiation of a homogeneous discharge in 
double-discharge CO, lasers. Mazurenko, Y.T.; Rubinov, Y.A. Sov. 
J. Quant. Electron. (Engl. Transl.); 6: No. 3, 328-329(Mar 1976). 
An analysis was made of the characteristics of the radiation 
emitted by a preliminary corona discharge on the surface of an in- 
sulator located on the cathode of the main gap when a homogene- 
ous discharge was initiated in an atmospheric double-discharge 
CO, laser. It was concluded that the double-discharge method was 
similar in its mechanisms to the initiation methods utilizing a 
preliminary photoionization of the active mixture. (AIP) 


20484 Electron-beam-pumped ZnSe-ZnS heterolaser. Bogdan- 
kevich, O.V.; Lavrushin, B.M.; Matveev, O.V.; Pevtsov, V.F.; 
Khalimon, M.M. (P. N. Lebedev Physics Institute, Academy of 
Sciences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 6: No. 3, 329-331(Mar 1976). 

Heterostructures of the ZnSe-GaAs, CdSe-CdS, and ZnSe- 
ZnS type were fabricated and stimulated emission was obtained 
when these structures were excited by an electron beam. The best 
results were obtained for the ZnSe-ZnS heterostructure: the laser 
threshold was 6 A/cm?, the output power was 50 W (for E,=50 
keV incident electrons), and the efficiency was 6%. (AIP) 


20485 Application of selective rotatable mirrors in a single- 
mode He-Ne laser with 100 mW output power. Bazylenko, V.A.; 
Kutsov, V.F. (M. V. Lomonosov State University, Moscow). Sov. 
J. Quant. Electron. (Engl. Transl.); 6: No. 3, 333-334(Mar 1976). 

An investigation was made of the output power of a helium- 
neon laser (A=0.63y) with a resonator containing four standard 
gas-discharge tubes (two of these were taken from LG-38 lasers 
and two from LG-75). A system of selective rotatable mirrors, 
oriented at 4S5degree with respect to the discharge axis, made it 
possible to halve the size of the laser and to suppress the compet- 
ing emission at A=3.39 yw so that the single-mode output power at 
A=0.63 yw exceeded 100 mW. (AIP) 


20486 Influence of acoustic perturbations of the active medium 
on the stimulated emission from a pulse CS,/O, laser. Gordon, E.B.; 
Moskvin, Y.L.; Pavienko, V.S.; Tal’roze, V.L. (Institute of Chemi- 
cal Physics, Academy of Sciences of the USSR, Moscow). Sov. J. 
Quant. Electron. (Engl. Transl.); 6: No. 3, 339-341(Mar 1976). 

The two-pulse photoinitiation method was used in an experi- 
mental study of optical inhomogeneities in the active medium of a 
pulse chemical CS,/O, laser. It was found that these inhomogenei- 
ties were due to transverse acoustic waves resulting from the pulse 
ultraviolet illumination of the active gas mixture. The resonator 
losses due to these waves were about 107? cm™'. (AIP) 


20487 Single-mode Q-switched CaF,:Er** laser. Gomelauri, 
G.V.; Kulevskii, L.A.; Osiko, V.V.; Savel’ev, A.D.; Smirnov, V.V. 
(P. N. Lebedev Physics Institute, Academy of Sciences of the 
USSR, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 6: No. 3, 
341-342(Mar 1976). 

Stimulated emission was observed as a result of the ‘I,,/2 - 
41,32 transition in CaF.:Er%+ crystals at room temperature. The 
emission was observed under Q-switching conditions and the radia- 
tion was in the form of the TEMo, mode of 0.13 J energy. The 
pulse duration was 30 nsec. (AIP) 


20488 Possible development of a y-ray laser. Baklanov, E.V.; 
Chebotaev, V.P. (Institute of Semiconductor Physics, Siberian 
Branch, Academy of Sciences of the USSR, Novosibirsk). Sov. J. 
Quant. Electron. (Engl. Transl.); 6: No. 3, 345-347(Mar 1976). 

An analysis is made of the possibility of developing a y-ray 
laser on the basis of resonant stimulated Raman scattering involv- 
ing nuclear transitions in a gas of long-lived isomers. (AIP) 


20489 Pulse-periodic CO, laser with supersonic gas flow. 
Baranov, V.Y.; Malyuta, D.D.; Mezhevov, V.S.; Napartovich, A.P. 
ree 4 Quant. Electron. (Engl. Transl.); 6: No. 3, 356-357(Mar 


ERA VOL. 1, NO. 10 


A description is given of a pulse CO, laser with a transverse 
supersonic gas stream. The laser emitted pulses at a repetition 
frequency of 4 to 5 kHz. A pin cathode was used, the energy per 
pulse was 0.1 J, and the pulse duration was 20 to 40 usec. The 
results obtained were compared with theoretical estimates. (AIP) 


20490 Changes in the parameters of a photoionization CO, 
laser on increase of pressure to 10 atm. Baranov, V.Y.; Borisov, 
V.M.; Ratnikov, E.V.; Satov, Y.A.; Sudakov, V.V. Sov. J. Quant. 
Electron. (Engl. Transl.); 6: No. 3, 358-359(Mar 1976). 

A description is given of the construction of a CO, 
photoionization laser operating at pressures of | to 10 atm. The 
results are reported of an investigation of the main discharge and 
laser characteristics. It is shown that the parameter E/p falls with 
rising pressure and the laser efficiency passes through a maximum. 
(AIP) 


20491 Investigation of the gain line profile of neodymium glass 
in a tunable ring laser. Venkin, G.V.; Krasilov, Y.I.; Kulyuk, L.L.; 
Maleev, D.I.; Solokha, A.F. (M. V. Lomonosov State University, 
Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 6: No. 3, 359- 
361(Mar 1976). 

A tunable neodymium-glass ring laser, emitting single-mode 
single-frequency radiation in the 1054 to 1070 nm range, was built 
and investigated. A KDP crystal was used for frequency doubling 
and tuning in the range 527 to 535 nm. An experimental study was 
made of the gain profile of neodymium-doped silicate glass. The 
dispersion of the phase-matching direction was determined. (AIP) 


20492 Pulse atmospheric-pressure CO, laser with preliminary 
photoionization. Goryachkin, D.A.; Irtuganov, V.M.; Kalinin, V-P.; 
Pashkov, O.1.; Solov’ev, V.A. Sov. J. Quant. Electron. (Engl. 
Transl.); 6: No. 3, 362-363(Mar 1976). 

A description is given of a pulse atmospheric-pressure 
photoionization CO, laser. The discharge volume is 5 liters, the 
output energy density is 20 J/liter, and the efficiency is 8%. (AIP) 


20493 Experimental investigation of difference-freqency fluc- 
tuations in a ring laser emitting at A=1.15 yu. Kuvatova, E.A. 
(Scientific-Research Radiophysics Institute, Gorkii). Sov. J. Quant. 
Electron. (Engl. Transl.); 6: No. 3, 373-374(Mar 1976). 

An investigation was made of natural fluctuations of the dif- 
ference frequency emitted from a ring laser at A=1.15 yw. The mea- 
surements were carried out in the one-mode (when the threshold 
was exceeded by a factor up to 2.5) and two-mode regimes. The 
results obtained were compared with theoretical predictions. (AIP) 


20494 Ruby filter for stray light reduction in scattering experi- 
ments. McNeill, D.H. (Oak Ridge National Lab., TN). Appl. Opt.; 
15: No. 3, 573-575(Mar 1976). 

A simple filter is described consisting of ruby flats and a 
polarizer that attenuates ruby laser light by a factor of about 10%. 
(JFP) 


20495 Combined electron beam semiconductor modulator and 


junction laser. Zinn, M.H. (to Secretary of the Army). US Patent 


3,942,132. 2 Mar 1976. Filed date 6 Sep 1974. 6p. 

A combined pulse modulated laser is described in which a 
modulated cold cathode device is utilized to excite a combined 
electron beam bombarded semiconductor device grown integrally 
with a crystal laser to achieve modulation of the laser output with 
fast rise and fall times under low voltage and high current condi- 
tions. 


20486 Gas laser tube with stray light restriction. Kutay, R.S.; 
Laughman, K.W. (to RCA Corp.). US Patent 3,942,133. 2 Mar 
1976. Filed date 23 Oct 1974. 6p. 

Light that is initiated in a laser device includes a diffusion 
of scattered and reflected light around the laser beam. This diffu- 
sion of light occurs because light in the optical cavity of the laser 
is reflected from the surfaces of the bore and becomes misaligned, 
so that it leaves the laser along paths which are outside of the cone 
of light formed by the laser device. This diffusion of part of the 
laser light reduces the efficiency of the device and is objectionable 
in many applications. The diffused light is eliminated by providing 
a restriction in the optical cavity of the laser device which blocks 
off the stray or misaligned light. This restriction, or beam cleaner, 
may be positioned at various points along the axis of the optical 
cavity. 


20497 Dual field excitation for a carbon dioxide laser. Aisen- 
berg, S.; Chang, K.W. (to Secretary of the Navy). US Patent 
3,943,465. 9 Mar 1976. Filed date 21 Mar 1974. 8p. 

The invention relates to improved method and structure for 
producing an electric discharge in a laser cavity which eliminates 
arcing and permits electron energy to be chosen based on energy 
requirements for accelerating the electrons rather than energy 
and/or pressure requirements for supplying electrons. An auxiliary 
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discharge is maintained to provide the electrons necessary for laser 
excitation. A transverse electric field is then superimposed to im- 
part the energy required to accelerate the electrons. 


20498 Antireflection coatings for i lasers. Thompson, 
G.H.B. (to International Standard Electric Corp.). US Patent 
3,943,462. 9 Mar 1976. Priority date 6 Feb 1973, United Kingdom 
of Great Britain and Northern Ireland (UK). 4p. 

Antireflection dielectric coatings on the output face of an 
injection laser provide a negative electric vector amplitude reflec- 
tion coefficient which increases the obtainable power output. Like 
coatings are applied to the opposite reflective face. The output 
layers are preferably three quarter-wavelength coatings of titania, 
silica and titania. The opposite reflective layers are two quarter- 
wavelength coatings of titania and silica and an outer metallic 
layer of aluminum. Silicon monoxide can also be used in place of 
titania. 


20499 High power multibeam laser. Ichinose, A.; Karube, N. 
(to Matsushita Electric Industrial Co., Ltd.). US Patent 3,943,461. 
9 Mar 1976. Priority date 5 Jul 1972, Japan. 6p. 

A high power multibeam laser having an improved output 
coupling mirror comprised of a plurality of mirror elements at- 
tached to an adjustable mirror-supporting member is described. 
The inner face of the output coupling mirror lies in a single plane 
which is perpendicular to the optical axis of the laser device and 
the outer face of the output coupling mirror has a convex curva- 
ture. 


20500 Laser mirror. Zeiders, G.W. Jr. (to Avco Corp.). US 
Patent 3,942,880. 9 Mar 1976. Filed date 27 Sep 1968. 6p. 

A laser mirror resistant to thermal distortions produced by 
radiative heating and/or heating by other processes associated with 
high power cw lasers is described. A plurality of rods connect a 
flexible face portion to a stiff base portion to define an ‘‘elastic’’ 
arrangement which permits free lateral expansion but resists if not 
prevents distortion in the form of bending of the face portion. The 
face portion may be formed by: (1) a block of heat conductive 
material which has been deeply slotted from its rear end to define 
an effectively thin faceeportion attached to a middle portion of 
high heat capacity, or (2) a thin plate of heat conductive material 
cooled from the rear face by either forced convection to, or by 


nucleate boiling of, a flowing heat transfer media in the middle 
portion. 


20501 Apparatus for modulating a high energy beam. Engel, 
S.L.; McFall, R.A. (to Caterpillar Tractor Co.). US Patent 
3,942,878. 9 Mar 1976. Filed date 5 Aug 1974. 8p. 

An apparatus is described for modulating a high energy 
beam such as a laser beam comprising a rotor having a plurality of 
circumferentially spaced selectively shaped openings formed in a 
periphery thereof and adapted to rotate in the path of the high 
energy beam for permitting modulated portions of the beam to 
pass through to a work piece. Impeller blades are integrally formed 
on the rotor to provide a supply of cooling air that is pumped axi- 
ally inward and directed radially outward through a space between 
the rotor and end shroud. The shroud contains a plurality of vanes 
formed to direct the cooling air against the peripheral portion of 
the rotor exposed to the laser beam to effect cooling thereof. The 
periphery is also provided with a reflective surface adapted to 
reflect the impinging portions of the beam to a beam trap to 
reduce the heating effect of the beam on the rotor. 


20502 Laser device. Hernqvist, K.G. US Patent 3,947,781. 30 
Mar 1976. Filed date 27 Feb 1975. 10p. 

To prevent deleterious effects from the sputtering of the 
cathode of a laser, the cathode surface portions exposed to the 
gaseous filling within the laser envelope are coated with a 
vaporizable metal. The coated cathode surface portions are held 
during laser operation at a temperature within a small range of 
values including the vaporization temperature of the metal coating 
the cathode surface. The atoms of the coating metal are sputtered 
off of the cathode surface by ion bombardment during operation 
but are immediately redeposited from the vapor of the coating 
metal adjacent to the cathode surface. Cataphoretic containment 
of the metal vapor within the central portion of the laser envelope 
is obtained by providing access to the cathode electrode from an 
anode electrode in each end of the envelope only through insulat- 
ing tubular members having a length-to-inner diameter ratio 
greater than 2 and optimally around 5S. 


20503 Acoustooptic mode-locker frequency doubler. Rice, R.R.; 
Burkhart, G.H. (to McDonnell Douglas Corp.). US Patent 
3,947,780. 30 Mar 1976. Filed date 21 Oct 1974. 10p. 

An improved laser construction having relatively simple sin- 
gle element means located in the laser cavity for simultaneously 
mode-locking and frequency doubling the laser output is described. 
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The single element means includes a crystal such as a non-linear 
barium sodium niobate (BSN) crystal properly excited to achieve 
acoustooptic loss modulation as well as to mode-lock the laser out- 
put, and means for locating the crystal within the laser resonator 
cavity. 


20504 Grating-coupled GaAs single heterostructure ring laser. 
Scifres, D.R.; Burnham, R.D.; Streifer, W. (Xerox Palo Alto 
Research Center, 3333 Coyote Hill Road, Palo Alto, California 
94304). Appl. Phys. Lett.; 28: No. 11, 681-683(1 Jun 1976). 

Pulsed operation of an electrically pumped GaAs single 
heterostructure ring laser at 77°K is reported. Guided modes 
within the laser are totally internally reflected at cleaved facets 
and output beams are obtained by coupling from an integrated 
grating. Thresholds as low as 700 A/cm? were obtained and highly 
polarized highly collimated beams (1° x 7° divergence) with a total 
output power of 70 mW were observed. (AIP) 


20505 Statistical characterization of the lifetimes of continu- 
ously operated (Al,Ga)As double-heterostructure lasers. Joyce, 
W.B.. Dixon, R.W.; Hartman, R.L. (Bell Laboratories, Murray Hill, 
New Jersey 07974). Appl. Phys. Lett.; 28: No. 11, 684-686(1 Jun 
1976). 

The statistical distribution of lifetimes of routinely grown 
and fabricated continuously operated (Al,Ga)As double-heteros- 
tructure lasers is presented and discussed. The 90 typical devices 
studied were operated as lasers in a dry-nitrogen elevated-tempera- 
ture ambient (70°C) until failure. The resulting median life, 
tau/subm/=750 h, and mean life, <tau>=1370 h, extrapolate to 
tau/subm/=5.7 y and <tau>=10.5 y at room temperature (22°C) 
using a 0.7-eV activation energy. The observed lifetimes are con- 
sistent with a model in which 17% of the lasers die prematurely as 
infant mortalities while 83% die by a mechanism well charac- 
terized by a lognormal distribution. The value of the standard 
deviation (o=1.1) in Intau is typical of other semiconductor 
devices. (AIP) 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 18578, 18580, 19035, 19215, 
19228, 19238, 19385, 19389, 19449, 20018, 20301, 20305, 
20306, 20307, 20352, 20797 


20506 (COO—2512-3) Liquid—liquid surface impaction. 
Progress report, April 1, 1975—June 30, 1975. Bankoff, S.G. 
(Northwestern Univ., Evanston, Ill. (USA). Dept. of Chemical En- 
gineering). 1975. Contract AT(11-1)-2512. 30p. Dep. NTIS $4.00. 

Progress in research on explosive boiling is reported. 
Liquid-liquid surface impaction experiments using similar and dis- 
similar liquids are described, and mathematical models for vapor 
explosions in homogeneously nucleating liquid-liquid systems are 
formulated. (LCL) 


20507 (COO— 3027-19) Metal vapor condensation under high 
pressure (mercury vapor to 500 psia). Hsieh, S.; Bonilla, C.F. 
(Columbia Univ., New York (USA). Liquid Metals Research 
Lab.). 1975. 188p. Dep. NTIS $7.50. 

Thesis. 

Mercury vapor up to 500 psia was condensed outside a 
cylindrical tube in both horizontal and vertical positions. Results 
show consistently low heat transfer coefficients compared to Nus- 
selt’s theory. Two auxiliary mercury vapor condensers downstream 
of the boiler vent were used to control and safeguard the system. 
Constantan wires were spot welded on the surface inside the test 
condenser tube. The heat flux ranged from 20,000 to 45,000 
Btu/h-ft? and the temperature differences between vapor and con- 
densing wall from 6 to 50°F. The condensation heat transfer coeffi- 
cients, ranging from 850 to 3,500 Btu/h-°F-ft®, are only about 3 to 
9 percent of those predicted by Nusselt’s theory. Due to the posi- 
tive pressure in the system for most test runs, the chance of any in- 
leakage of noncondensable gases into the boiler is extremely small. 
Since no substantial change of heat transfer rate resulted from 
wide variations in the heat load on the reflux condenser at some 
specific heat flux on the test condenser tube, the low heat transfer 
rate of mercury vapor condensation was not due to the presence of 
any non-condensable gas. The test data for high vapor pressure up 
to 500 psia reveal that the heat transfer coefficient is independent 
of the vapor pressure level. The condensation coefficients calcu- 
lated based on kinetic theory are much smaller than unity and 
decreasewith vapor pressure. It is hypothesized that dimer content 
in the metal vapor phase might behave as non-condensable or 
semi-condensable gas and create a diffusional barrier at the vapor- 
liquid interface near the condensate film. This dimer vapor could 
be the main cause of interfacial resistance during metal vapor con- 
densation process. 41 figures, 7 tables, 58 references. (DLC) 


20508 (NTIS/PS—75/819) Shear flow. Part 1. Liquids (a 
bibliography with abstracts). Report for 1964—Aug 1975. Adams, 
G.H. (National Technical Information Service, Springfield, Va. 
(USA)). Nov 1975. 157p. NTIS $25.00. 

See also NTIS/PS— 75/820. 

The bibliography cites 152 references on shear flow and 
stresses for a number of liquid forms such as water, lubricants, 
polymers, liquefied gases, and liquid metals. The studies relate to 
hydrodynamics, elastohydrodynamics, magnetohydrodynamics, 
fluerics, rheology, acoustics, and oceanology. Some of the subjects 
include cavitation, jets, mixing, stratification, ultrasonics, capillary 
flow, blood circulation, sedimentation, wake, injection, liquid-gas 
interactions, and pipe and channel flow. Other topics cover drops, 
surface flow, nonnewtonian fluids, liquid crystals, hydraulic fluids, 
and layers. Theoretical aspects, mathematical models, equations of 
motion, computer programs, measurement technology, and empiri- 
cal relationships are included. Excluded are materials on the at- 
mosphere and wind shear, as well as drag reduction by polymers 
which is documented in a separate bibliography. 


20509 (NTIS/PS—75/822) Shear flow. Part 3. General studies 
(a bibliography with abstracts). Report for 1965—75. Adams, G.H. 
(National Technical Information Service, Springfield, Va. (USA)). 
Nov 1975. 155p. NTIS $25.00. 

The bibliography cites 150 references on general aspects of 
fluid shear in laminar and turbulent flow. Companion bibliogra- 
phies contain materials on shear flows in specific gases and liquids. 
The present discussions cover boundary layer dynamics, layers, 
stratified flow, stresses, ducts, pipes, channels, mixing, bursts, mag- 
netohydrodynamics, viscosity, and oscillation. References are made 
to separation and reattachment. Wind tunnel modeling and flat 
plate characteristics are described. Included also are mathematical 
models, computerized simulation, theory, equations of motion, 
anemometry, numerical analysis, and stability. Data are given on 
wall flow, wake, heat transfer, pressure gradients, and similar top- 
ics. Wind shear has been excluded. 


20510 (PB—241986) Effects of entrained particle spectra on 
bubble nucleation. Technical report. Hammitt, F.G. (Michigan 
Univ., Ann Arbor (USA). Dept. of Mechanical Engineering). May 
1975. 25p. (UMICH—012449-7-T). NTIS $3.25. 

See also PB—239297. 

Results from three separate research investigations using an 
ultrasonic vibratory horn cavitation facility with both water and 
sodium as test liquids in the laboratory are compared. In the water 
tests, micro-particle population and size distributions are mea- 
sured, using both Coulter Counter and light-scattering systems. 
The particle size distribution for the sodium tests is inferred from 
the threshold measurements. Inception and desinence thresholds 
are measured for most cases. The effects of fast neutron irradiation 
and also a transverse magnetic field tesla are observed, including 
the effect of the magnetic field on cavitation damage. 


20511 (UCRL-Trans— 10791) Implicit scheme for calculating 
the flow of a viscous heat-conducting gas. Translated from Chislen- 
nye Metody Mekh. Sploshnoi Sredy; 3: No. 4, 3-18(1972). 17p. 
Dep. NTIS $3.50. 

An implicit difference scheme of resolution of first order of 
accuracy in spatial variables, with full approximations, has been 
constructed for a system of equations describing the plane flow of 
a viscous, compressible, heat-conducting gas. The Fourier method 
was used to demonstrate the absolute stability of this scheme in 
limiting cases. Methodical calculations showed that the scheme is 
stable at least to Courant numbers K = 10. The scheme makes it 
possible to conduct calculations with any specification of the initial 
conditions. A picture of the flow around a wedge and a plate has 
been obtained for various angles of incidence (attached shock 
wave, vortex zone, and a rarefaction zone). 


20512 Heat and mass transfer from freely falling drops. Yao, 
S.C. (Argonne National Lab., IL); Schrock, V.E. J. Heat Transfer; 
98: No. 1, 120-126(Feb 1976). 

When a drop breaks free from a liquid film or feeding ori- 
fice and falls through an atmosphere of lower temperature it ex- 
periences a transient heat and mass transfer process involving ac- 
celeration, the development of hydrodynamic, thermal, and con- 
centration boundary layers in the gas, oscillation of the drop 
shape, and the development of internal circulation within the drop. 
This problem, which is of importance in evaporative cooling 
systems, has been studied experimentally for water drops 3—6 mm 
in diameter falling through air. Study of a simplified set of govern- 
ing equations indicates that similitude does not exist in this 
problem. However, it has been found that for this size range an ap- 
proximate procedure based on the assumption of negligible inter- 
nal thermal resistance and an empirical transient correction factor 
applied to the Ranz-Marshall correlation could describe the data 
very well. 
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20513 Fluid motion due to a rotating disk. White, R.; Mohr, 
C.M. Jr.; Newman, J. (Univ. of California, Berkeley). J. Elec- 
trochem. Soc.; 123: No. 3, 383-385(Mar 1976). 

The solution of the Navier—Stokes equation for fluid mo- 
tion due to a rotating disk includes characteristic parameters. Ac- 
curate values are presented for three of these parameters and are 
compared with values obtained by Newman's numerical integration 
technique. (DLC) 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 18415, 18416, 20362, 20531 


20514 Production ultrasonic NDT-system (9 Jun 1969) 
(Engineering Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2455). 

71 drawings. 

Drawings and parts lists are given for a production ul- 
trasonic nondestructive testing system. Details include plotter posi- 
tive and converter checkout, sampling control logic, sealer driver 
and regulator circuit, timing card, signal processing card, dual 
latitude discriminator, and signal tolerance detector. (PMA) 


20515 (HEDL-SA—611)- Acoustic emission weld monitoring. 
Romrell, D.M. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). 1973. 21p. (CONF-730735—2). Dep. NTIS $3.50. 

From Summer acoustic emission working group meeting; 
Richland, Washington, USA (18 Jul 1973). 

Both the two-channel and the four-channel computerized 
A.E. monitoring systems demonstrated the value of the histogram 
forming the emission source location spectrum. Although these 
field tests did not demonstrate the high versatility of the newer 
four-channel system, it has proven to be a much improved system. 
All weld tests have shown that A.E. weld monitoring is effective 
for detecting weld-crack defects. In addition, the latter tests 
showed promise for detecting lack of penetration as additional 
weld passes are conducted in multi-pass welds. Weld monitoring 
shows promise of becoming a major application for A.E. monitoz- 
ing and as additional computer data processing is developed, will 
show even better results. The computer is equally effective for 
providing the emission source location spectrum during fatigue and 
hydro-testing and is currently being utilized by several companies. 
13 figures. 


20516 (INIS-mf—3010, pp 28-32) Some techniques in neutron 
radiography. Gillespie, P.; Wall, T. Aug 1975. 

From 2. Australian conference on science technology; Ade- 
laide, Australia (17 Aug 1975). 

Abstract only. 

In The second Australian conference on science technology. 
Abstracts of papers. 

The AAEC’s MOATA, a 100 kW UTR twin slab Argonaut 
type reactor was used as a neutron source in the establishment of 
techniques for neutron radiography described. Some work was car- 
ried out using a 100 wg 252 Cf source in the investigation of 
techniques using portable isotope sources. Examples of X and 
neutron radiographs of the same subject are compared. Diagrams 
of the reactor source arrangement and the materials used are pro- 
vided. 


20517 (KAPL-P—4044) Calculational model for the shear 
wave echo from subsurface planar flaws. Ammirato, F.V. (Knolls 
Atomic Power Lab., Schenectady, N.Y. (USA)). 1976. Contract 
W-31-109-Eng-52. 20p. (CONF-760506—1). Dep. NTIS $3.50. 

From Eastern testing conference; Hartford, Connecticut, 
United States of America *USA® (4 May 1976). 

A mathematical model was constructed to predict the echo 
from planar reflectors whose flanks do not necessarily intersect a 
surface of the material being ultrasonically tested. An approach 
modified from that used by Werneyer and Schlengermann was em- 
ployed to calculate the amplitudes and relative phases of the scat- 
tered waves returning to the transducer from a reflector of arbitra- 
ry size, angle of inclination, and location. Directional charac- 
teristics of the reflector and receiver are accounted for. Experi- 
mental measurements were in good agreement with calculations. 
This study showed that reflections from subsurface flaws are 
strongly dependent on test conditions and that the reflection from 
an interior reflector can be significantly less than that from a sur- 
face reflector of the same size. 


20518 (RDT-F—3-6T(10-75)) Nondestructive examination 
(supplement to ASME boiler and pressure vessel code, section V). 
(Energy Research and Development Administration, Washington, 
D.C. (USA). Div. of Reactor Development and Demonstration). 
Oct 1975. 13p. RSO. 
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The standard supersedes the December 1974 issue of RDT 
F 3d6T and incorporates those changes to that issue of the stan- 
dard that were approved for publication as Amendment 1. 


20519 (UCRL—52037) Photodensitometer measurements of 
images on radiographs. Taylor, G.M. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 12 Mar 1976. Contract W- 
7405-Eng-48. 25p. Dep. NTIS $4.00. 

An x-ray photodensitometer provided accurate and precise 
measurements of linear dimensions on radiograph images. These 
measurements helped to infer the hidden dimensions of objects 
radiographed. A goal was to achieve an accuracy of +-25 wm. The 
recorded accuracy did not measure up to the precision, which, 
under favorable conditions, was +-25 um. Systematic errors caused 
the errors in absolute value to be considerably higher in some 
cases. To satisfy this, auxiliary calibrations were made. Many 
deterrents to successful measurement arose. These included film 
grain noise, excessive density range and edge penetration, blurring, 
interfering structures, and scattered radiation. Film grain noise, in 
particular, limited the resolution of small details (fine structure) in 
a radiograph. Because of so many deterrents, the applicability of 
the measurement method used appears quite limited. 


20520 Process for nondestructively testing with a desensitized 
silver halide radiographic layer. Gibbons, C.B.; Sewell, M.H.; 
Taber, R.C. (to Eastman Kodak Co.). US Patent 3,922,545. 25 
Nov 1975. Filed date 26 Feb 1974. 20p. 

A method is disclosed of nondestructively testing an article 
for substantially invisible voids adjacent its surface. A radioactive 
gas is brought into contact with the surface of the article to be 
tested. It is retained by adsorption on those surfaces presented by 
the substantially invisible voids and at other surface locations. A 
silver halide radiographic layer is juxtaposed adjacent the surface 
being tested, and the location of the radioactive gas adsorbed 
within the substantially invisible voids is preferentially recorded 
within the silver halide radiographic layer. 


20521 Metal screens used for industrial radiography. Cheret, 
J.; Nouvet, A.; Cocoual, N. US Patent 3,924,127. 2 Dec 1975. Pri- 
ority date 8 Dec 1970, France. 6p. 

A front screen is placed in contact with a film adapted for 
being exposed in industrial radiographic uses, the rear of the film 


being in contact with a lead screen. The front screen can be 
nickel, zinc, or alloys thereof with one another or copper. A lead 
or mercury coating can be placed on the screen in contact with 
the film. When a coating is employed, the screen may also be 
made of pure copper. The front screen is intended to improve the 
quality of the image on the film with little sacrifice in exposure 
time. 


20522 Radiography apparatus. Vasseur, J.P. (to Thomson- 
CSF). US Patent 3,937,965. 10 Feb 1976. Priority date 30 Oct 
1973, France. 4p. 

A novel apparatus for radiographic examination purposes 
comprising an x-ray source emitting a flat beam is described. De- 
tectors are arranged in the plane of the beam in order each to pick 
up part of the beam. To avoid the Compton effect, each detector 
has associated with it an auxiliary detector which only receives the 
rays emitted by the Compton effect. An electrical circuit forms a 
predetermined linear combination of the signals respectively 
picked up by each detector and the associated auxiliary detector, 
this in order to prevent the errors which are due to the Compton 
effect when the beam passes through the body being analyzed. 


20523 Liquid crystal imaging of radiograms. Allan, F.V.; Fenn, 
J.B. Jr.; Welkowsky, M.S. (to Xonics, Inc.). US Patent 3,939,345. 
17 Feb 1976. Filed date 23 Dec 1974. 6p. 

An electronradiography imaging chamber that provides a 
visual image at the chamber suitable for direct viewing and/or 
copying is described. The chamber has a first electrode on the x- 
tay source side, an x-ray absorber in a gap between the first elec- 
trode and an anisotropic plate, and a liquid crystal material in a 
second gap between the plate and a second transparent electrode, 
with incoming x-radiation providing a charge image on the plate at 
the absorber gap, with the plate transferring the charge image to 
the liquid crystal side and modulating the liquid crystal material to 
produce a visual image of the charge image. The visual image is 
viewable through the second electrode. 


20524 Automatic locking radioisotope camera lock. Rosauer, 
P.J. (to Magnaflux Corp.). US Patent 3,939,355. 17 Feb 1976. 
Filed date 4 Oct 1974. 6p. 

A radioisotope camera lock for locking the source isotope 
in a safe, shielded position in the camera when not in use is 
described. The lock prevents the source isotope from being moved 
to an operative position outside of the camera, unless intentionally 
released by a key and reverse movement of source pigtail. A hol- 


low lock casing is secured to and has communication with the in- 
terior of the radioisotope camera. The source isotope is at the end 
of a source pigtail and is cranked or pushed from the camera and 
pulled back into the camera by the cranking mechanism. A stop 
on the source pigtail cooperates with a lock spool movably 
mounted in the lock casing. A lock lever pivoted in the lock casing 
is provided to hold the source isotope in a shielded condition 
within the camera upon moving the lock to its locked condition. 
The locking arrangement is such that the source isotope will auto- 
matically be trapped in the camera as fully withdrawn into the 
camera prior to manual locking. The source isotope also cannot be 
removed from the camera after the key and key cylinder are 
moved to a release position until a pulling action is applied to the 
source pigtail and stop by the conventional cranking mechanism. 
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REFER ALSO TO CITATION(S) 20869 


VACUUM ENGINEERING 


REFER ALSO TO CITATION(S) 20668 


ELECTRONIC CIRCUITS AND DEVICES 


REFER ALSO TO CITATION(S) 18909, 19605, 20316, 20423, 
20802, 20803 


20525 (AD-A—010925) Semiannual status report No. 127, 1 
July through 31 Dec 1974. (Stanford Univ., Calif. (USA). Stanford 
Electronics Labs.). 31 Dec 1974. Contract N00014-67-A-0112- 
0044. 94p. (SU-SEL—74-056). NTIS $4.75. 

See also report dated 30 Jun 1974, AD/A—000286. 

Contents: Information systems; Digital systems; Integrated 
circuits; Solid state; Radioscience; Plasma physics and quantum 
electronics. (GRA) 


20526 (AD-A—012961) Consolidated semiannual progress re- 
port No. 20 covering research activity during the period 1 April 
1973 through 1 October 1974. (University of Southern California, 
Los Angeles (USA). Electronic Sciences Lab.). Oct 1974. Con- 
tract F44620-71-C-0067. 106p. NTIS $5.25. 

See also report dated Apr 1974, AD—784655. 

This report presents a summary of the research program in 
the broad field of electronics conducted during the past six months 
by the Electronic Sciences Laboratory, University of Southern 
California. The program includes research in solid state materials, 
semiconductors and devices, quantum electronics, plasmas, applied 
electromagnetics, electrical engineering systems to include control, 
communication, and computer systems, biomedical engineering 
and mathematical biosciences. Summary reports for each research 
project very briefly describe recent progress and publications. 


20527 (BDX—613-1478) Group technology. Rome, C.P. 
(Bendix Corp., Kansas City, Mo. (USA)). Jan 1976. Contract 
AT(29-1)-613. 69p. (CONF-760127—1). Dep. NTIS $5.45. 

From CAM-I coding and classification workshop; St. Louis, 
Missouri, United States of America *USA® (20 Jan 1976). 

Group Technology has been conceptually applied to the 
manufacture of batch-lots of 554 machined electromechanical 
parts which now require 79 different types of metal-removal tools. 
The products have been grouped into 7 distinct families which 
require from 8 to 22 machines in each machine-cell. Throughput 
time can be significantly reduced and savings can be realized from 
tooling, direct-labor, and indirect-labor costs. 


20528 (SAND—75-0313) Hybrid microcircuit metallization 
system for the SLL micro actuator. Hampy, R.E.; Knauss, G.L.; 
Komarek, E.E.; Kramer, D.K.; Villaueva, J. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Mar 1976. Contract AT(29-1)-789. 
60p. Dep. NTIS $4.50. 

A thin film technique developed for the SLL Micro Actua- 
tor in which both gold and aluminum can be incorporated on sap- 
phire or fine grained alumina substrates in a two-level metallization 
system is described. Tungsten is used as a lateral transition metal 
permitting electrical contact between the gold and aluminum 
without the two metals coming in physical contact. Silicon dioxide 
serves as an insulator between the tungsten and alumi for cros- 
sover purposes, and vias through the silicon dioxide permit inter- 
connections where desired. Tungsten-gold is the first level conduc- 
tor except at crossovers where tungsten only is used and aluminum 
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is the second level conductor. Sheet resistances of the two levels 
can be as low as 0.01 ohm/square. Line widths and spaces as small 
as 0.025 mm can be attained. A second layer of silicon dioxide is 
deposited over the metallization and opened for all gold and alu- 
minum bonding areas. The metallization system permits effective 
interconnection of a mixture of devices having both gold and alu- 
minum terminations without creating undesirable gold-aluminum 
interfaces. Processing temperatures up to 400°C can be tolerated 
for short times without effect on bondability, conductor, and insu- 
lator characteristics, thus permitting silicon-gold eutectic die at- 
tachment, component soldering, and higher temperatures during 

lead bonding. Tests conducted on special test pattern circuits 
indicate good stability over the temperature range -55 to +150°C. 
Aging studies indicate no degradation in characteristics in tests of 
500 h duration at 150°C. 


20529 (SAND—75-0442) Comparison of 
G for electrical contact applications. Cuthrell, R.E. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Aug 1975. Contract AT(29-1)-789. 
19p. Dep. NTIS $3.50. 

A comparison of the contact resistance-load, friction, and 
wear of Paliney 7/platinum with Paliney 7/Neyoro G contacts is 
presented. The contact resistances were found to be approximately 
equivalent under various contamination and load conditions. 
Although the friction and wear for platinum were greater than for 
Neyoro G, it is concluded that platinum is a suitable substitute for 
Neyoro G in limited wipe applications and is of special utility 
where bonding to machineable glass ceramic is required without 
subsequent electroplating. 


20530 (SAND—75-0663) Electrical p of printed wir- 

ing boards. Jennings, C.W. (Sandia Labs., Albuquerque, N.Mex. 

eg May 1976. Contract AT(29-1)-789. 63p. Dep. NTIS 
4.50. 

Test results are displayed graphically and tabulated for San- 
dia/Bendix Standard Process boards: voltage holdoff, current carry- 
ing capacity and insulation resistance for double sided bare, coated 
and encapsulated boards. The boards were fabricated by a panel 
plating process and contain variable conductor widths and separa- 
tions. Breakdown voltage in room environment did not occur 
below 1 kV for any spacing on a board. Average breakdown volt- 
age in kV followed the relationship, V = 3.1 S/sup 0.51/, where 
separation S ranged from 0.25 to 1.5 mm. Parylene or urethane 
coated, urethane foamed, and glass microballoon filled epoxy en- 
capsulated boards had higher breakdown voltages than bare 
boards. At low pressure, 660 Pa (5 Torr), breakdowns which 
ranged from 0.4 to 25 kV were not a function of conductor 
separation. Low pressure breakdown voltage was generally higher 
for coated or encapsulated boards although the difference wasn’t 
nearly as great as for room conditions. Current carrying capability 
of conductors was evaluated from the temperature rise generated 
with step increases in current. Variations in temperature rise 
between conductors with the same nominal or design width were 
correlated with measured differences in conductor cross sectional 
areas. Resistances calculated from conductor lengths and cross 
sectional areas were within 10 percent of the measured values. At 
normaloperating temperatures, coated and encapsulated boards 
were similar in current carrying capacity to bare boards. At cur- 
rents which caused conductors on bare boards to rapidly burn 
through, encapsulated conductors increased slowly in temperature 
until the encapsulation degraded and ruptured. Insulation re- 
sistance for all boards ranged from 1 to 230 teraohms at 10 to 
30% RH. At 92 to 100% RH resistance was | to 4 decades lower. 
17 tables, 21 figures. (auth) 


20531 (SAND—75-6152) Analysis of actual fault mechanisms 
in CMOS logic Case, G.R. (Sandia Labs., Albuquerque, 
oy (USA)). 1976. 12p. (CONF-760609—8). Dep. NTIS 


platinum and Neyoro 


From 13. design automation conference; Palo Alto, Califor- 
nia, United States of America *USA® (27 Jun 1976). 

An analysis of failure modes in CMOS logic gates is 
presented. An example 3-input NAND gate is analyzed in detail 
pi ramifications of its failure modes are discussed. 7 figures, 

tables. 


20532 (SAND—76-0084) Processes and procedures for a thin 

film multilevel hybrid circuit metallization based on 

W—Au/SiO,/Al/SiO,. Hampy, R.E.; Knauss, G.L.; Komarek, E.E.; 
Kramer, D.K.; Villanueva, J. (Sandia Labs., Albuquerque, N.Mex. 

a” Apr 1976. Contract AT(29-1)-789. 38p. Dep. NTIS 
4.00. 

The processes and procedures developed for the deposition 
and photodefinition of a W-Au/SiO,/Al/SiO, hybrid circuit metal- 
lization system for the SLL Micro Actuator are described. The 
metallization system affords a high degree of miniaturization and 
permits effective interconnection of a mixture of semiconductor 
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devices and passive components with both gold and aluminum ter- 
minations without creating undesirable gold-aluminum interfaces. 
Sputtered tungsten-gold is the first level conductor except at cros- 
sovers where tungsten only is used and aluminum is the second 
level conductor. Silicon dioxide serves as an insulator between the 
tungsten and aluminum for crossovers. Vias in the insulating layer 
permit tungst lumi interconnections where desired. A 
second layer of silicon dioxide is deposited over the metallization 
and opened for all gold and aluminum bonding pads. Substrates 
used were polished sapphire and fine grained alumina. The metal- 
lization is capable of withstanding processing temperatures up to 
400°C for short times. 


20533 (SAND—76-0107) Thermal cycle tests on double sided 
and multilayer printed wiring boards. Jennings, C.W. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). May 1976. Contract AT(29- 
1)-789. 40p. Dep. NTIS $4.00. 

Substantial differences were found in the capability of 
plated-through holes in both double sided and multilayer printed 
wiring boards to withstand thermal cycling between -65° and 
125°C. The circuit pattern used for the test contained 240 holes 
connected in series, 80 each of 0.51 mm, 0.76 mm and 1.02 mm 
dia. Double sided glass-epoxy and glass-polyimide boards withstood 
544 cycles with a total circuit resistance increase of 2 percent. 
However, paper-epoxy boards revealed many open circuits and 
substantial electrical resistance increases for the same number of 
cycles. Considerable variation in electrical resistance increases in 
glass-epoxy multilayer boards was detected. Analysis of the 
behavior of the multilayer boards was clouded by the poor quality 
of the plated-through holes used. Current carrying capability pro- 
vided a useful indication of hole degradation after cycling. A criti- 
cal factor effecting plated-through hole reliability in thermal 
cycling environment appears to be laminate composition. Further 
testing is suggested to determine the necessity for additional pro- 
perty requirements for laminate procurement specifications, such 
as minimum glass transition temperature and/or designation of 
resin composition. Glass-polyimide laminates should be considered 
for multilayer boards which must withstand extreme thermal 
cycling environments. 


20534 (SAND—76-0174) Drill-less printed wiring boards. 
Allen, T.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 
1976. Contract AT(29-1)-789. 29p. Dep. NTIS $4.00. 

Using a preformed substrate with 0.9 mm (0.035"’) holes at 
every 2.54 mm (0.10’’) junction and laying out the circuit to util- 
ize this international grid spacing, printed circuit boards can be 
made with several standard processes at lower cost and with less 
capital equipment. Hole locating and drilling are eliminated and 
the system has ‘’built in’’ registry. 


20535 (UCID— 17024) Design of Yagi antennas for a Doppler 
radar system that measures ocean surface currents. Willows, J.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 1 
Mar 1976. Contract W-7405-Eng-48. 66p. Dep. NTIS $5.45. 

The purpose of this study was to design Yagi antennas 
meeting the design criteria. The study consisted of numerical cal- 
culations made with the Lawrence Livermore Laboratory SWANT 
computer code. The code was modified to include a gain calcula- 
tion, to incorporate normalized field-pattern calculations, and to 
output the plots and summaries presented in the 62 figures at the 
end of the report. These antennas were designed for the National 
Oceanographic and Atmospheric Administration (NOAA) for use 
in its Doppler backscatter radar system that monitors the near- 
coastline ocean surface currents. 


20536 (UCID— 17109) High temperature electronics status re- 
port, 1974—1975. Blum, A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 8 Apr 1976. Contract W-7405-eng-48. 
80p. Dep. NTIS $5.00. 

The objective of the High Temperature Electronics Program 
is the assembly and/or development of the technologies necessary 
for the fabrication of measurement and communications elec- 
tronics operative in a 500°C ambient. It is anticipated that the 
technology will be developed to the level required to demonstrate 
medium scale integrated circuits. Basic electronic properties, struc- 
tures, and fabrication technology for gallium phosphide and silicon 
carbide devices are presented. (TFD) 


20537 (UCRL—50025-76-1, pp 6-12) Improving solder-joint 
reliability: knowledge of materials reduces solder-joint failures. 10 
Mar 1976. 

In Electronics Engineering Department quarterly report No. 
1, 1976. 

On the surface, soldering may seem a relatively simple 
matter. But, mechanically or thermally induced stress in solder 
joints can generate microcracks that can cause circuit failure. To 
avoid such problems, the EE Department has gathered considera- 
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ble information on the subtle characteristics of solder and printed 
circuit (pc) board base materials and how these materials behave 
during and after the soldering process. The various types of solder 
connections have also been examined closely. The article sum- 
marizes this information and gives specific EE guidelines for the 
design, manufacture, and repair of high-reliability pc board assem- 
blies. The Department has been following these guidelines for 
three years and has yet to record a field failure of one of its high- 
reliability pc boards. 


20538 (UCRL—77807) Megawatt nanosecond switching of 
high power laser activated silicon switches. Zucker, O.S.; Long, 
J.R.; Smith, V.L.; Page, D.J.; Roberts, J.S. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.; Westinghouse Research 
Labs., Pittsburgh, Pa. (USA)). Feb 1976. 1I7p. (CONF- 
760207—3). Dep. NTIS $3.50. 

From Annual meeting of APS; New York, New York, 
United States of America *USA® (2 Feb 1976). 

Light activated multilayered silicon semiconductor devices 
have been used to switch at megawatt power levels with 
nanosecond turnon time. Current rate of rise of 750 kA/ps at 10 
kA, with | kV across the load have been achieved. 


20539 Time interval meter and CAMAC (Quad., '/, 
nanosecond) (11 Sep 1974) (Engineering Materials). (California 
Univ., Livermore (USA). Lawrence’ Livermore  Lab.). 
(CAPE—2458). 

80 drawings. 

Drawings and a parts list are given for a time interval meter 
and CAMAC (Quad., '/, nanosecond). Details are given of the 
time interval meter assembly, logic circuits, printed circuit boards, 
po eg interface, time stretcher module, and pulse stretcher. 
( ) 


20540 Bond graph sign conventions. Perelson, A.S. (Los 
ag Scientific Lab., NM). J. Dyn. Syst., Meas., Control; vp(Jun 
). 

The lack of arbitrariness in the choice of bond graph sign 
conventions is established. It is shown that an unoriented bond 
graph may have no unigue meaning and that with certain choices 
of orientation a bond graph may not correspond to any lumped 
parameter system constructed from the same set of elements. Net- 
work interpretations of these two facts are given. Defining a bond 
graph as an oriented object leads to the consideration of 
equivalence classes of oriented bond graphs which represent the 
same system. It is also shown that only changes in the orientation 
of bonds connecting O-junctions and l-junctions can lead to 
changes in the observable properties of a bond graph model. (9 
figures) (auth) 


20541 Bond graph junction structures. Perelson, A.S. (Los 
Alamos Scientific Lab., NM). J. Dyn. Syst., Meas., Control; vp(Jun 
1975). 

The relationship between the port constitutive equations of 
a bond graph junction structure and the constitutive equations of 
its individual junctions is investigated. By combining network, 
bond graph, and graph theoretic techniques, the roles of bond 
orientation and causal assignments in determining when internal 
bond variables may be eliminated are examined. Graphical criteria 
are proven for establishing when a junction structure is an n-port. 
(7 figures) (auth) 


20542 Short-range radio-telemetry for electronic identification, 
using modulated RF backscatter. Koelle, A.R.; Depp, S.W.; 
Freyman, R.W. (Los Alamos Scientific Lab., NM). Proc. [IEEE 
(Inst. Electr. Electron. Eng.); 1260-1261(Aug 1975). 

An electronic identification system which uses modulated 
backscatter from an rf beam-powered tag is described. A subcarri- 
er is used in the return signal format to allow separation from the 
background clutter and to allow use of a novel method to avoid rf 
phase problems. The system is being developed for livestock, such 
as dairy cattle, and reports the animal's temperature and location. 
A block diagram of the telemetry systems is shown. (TFD) 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


20543 (PB—243634/3ST) St. Louis refuse processing plant: 
equipment, facility and environmental evaluations. Final report, Sep 
1974—Jan 1975. Shannon, L.J.; Fiscus, D.E.; Gorman, P.G. 
(Midwest Research Inst., Kansas City, Mo. (USA)). May 1975. 
Contract EPA-68-02-1324. 122p. NTIS $5.25. 

The St. Louis Union Electric System is the first demonstra- 
tion plant in the U.S. to process raw municipal waste for use as a 
supplementary fuel in power plant boilers. In addition to producing 
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a fuel, ferrous metals are recovered from the waste for use as a 
scrap charge in steel production. Two separate facilities comprise 
the system--a processing plant operated by the City of St. Louis, 
and two identical boilers (tangentially fired), which were modified 
to fire shredded air classified refuse along with coal at the Union 
Electric Company’s Meramec Plant near St. Louis. EPA con- 
tracted with MRI to conduct a test and evaluation program. This 
program includes equipment and facilities evaluations and environ- 
mental assessments at both the refuse processing plant operated by 
the City of St. Louis and the refuse firing facility operated by 
Union Electric Company's Meramec Plant. This interim report 
presents (a) test methodology, (b) equipment and facilities evalua- 
tion, and (c) environmental evaluations. 


20544 (PB—245015) Incinerator overfire mixing demonstra- 
tion. Final report, 1971—74. Lamb, T.J.; Stephens, R.H.; Mohr, 
C.M.,; Levins, P.C.; Fox, L.K. (Little (Arthur D.), Inc., Cambridge, 
Mass. (USA)). Aug 1975. Contract EPA-68-02-0204. 162p. 
(ADL—73722). NTIS $6.25. 

See also PB—210382. 

Overfired air jets have been used in coal stokers to induce 
turbulence for increased combustion efficiency and reduced emis- 
sions of combustible pollutants such as CO, H,, hydrocarbons, and 
soot. A mixing system of this type was installed in an existing mu- 
nicipal incinerator. Tests were conducted to determine the effects 
of and design criteria for mixing jets. Measurements were made in 
the furnace breech, directly over the refuse bed, and in the fur- 
nace stack. Generalized models were developed to describe bed 
burning, furnace flow behavior, and overfire mixing phenomena. 
Design guidelines were developed for operating variables, such as 
underfire air distribution and feed rate, and design features, such 
as mixing jet placement and furnace configuration. Jets were 
shown to be effective in reducing combustible emissions through 
temperature control. They were only marginally effective in induc- 
ing increased turbulence within the furnace. Analysis of test results 
and rationale for the conclusions drawn are discussed thoroughly. 
(GRA) 


20545 (ORNL-tr—4102) Fires and explosions in silo installa- 
tions of the wood industry. Seeber, F. Translated by R.G. Mansfield 
from Staub-Reinhalt. Luft; 31: No. 4, 161-163(Apr 1971). 10p. 
Dep. NTIS $3.50. 

An assessment of the investigations carried out, and of the 
practical experience gained in 33 cases of damage due to fire and 
explosions in silo plants of the wood industry is presented. It was 
very difficult to establish the cause, and there were only a few 
cases in which it could be clarified beyond any doubt. The discus- 
sion on different measures for preventing similar cases has shown 
in particular that not enough attention has been paid to the size of 
the explosion doors. The dimensions of relief devices were almost 
always too small. 


20546 Evaporative concentration of waste sludges with in- 
cinerator exhaust gases. Wall, C.J. (to Dorr-Oliver Inc.). US Patent 
3,926,129. 16 Dec 1975. Filed date 3 Jan 1975. 10p. 

Waste sludges containing a high proportion of water are 
concentrated by an evaporative process prior to fluid bed incinera- 
tion. The evaporation is carried out in a scrubber-evaporator into 
which air at high temperature is passed, the high temperature 
achieved by heat exchange with the incinerator exhaust gases. The 
exhaust gases are also passed through an additional heat exchanger 
to preheat the fluidizing-combustion air feed to the fluid bed reac- 
tor. The exhaust gases are treated in a venturi scrubber before 
discharge to the atmosphere. 
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REFER ALSO TO CITATION(S) 18580, 20285 
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REFER ALSO TO CITATION(S) 20908, 22336 


20547 (AD-A—011425) Report of LINAC research and opera- 
tions. Interim report No. 15, 1 Jan—31 Dec 1974. (Naval Research 
Lab., Washington, D.C. (USA)). May 1975. 49p. (NRL- 
MR— 3049). NTIS $3.75. 

See also report dated Apr 1974, AD—778313. 


The operation and use of the NRL 60-MeV electron linac is 
described for the period from | January to December 1974. 
Highlights of the basic and applied research programs are also 
reviewed. These programs include several projects in radiation vul- 
nerability and hardening, radiation interactions via electron scat- 
tering and pulsed neutron studies, nuclear diagnostic programs for 
laser-fusion and exploding-wire plasmas, and other applications. 
The linac was operated for 1875 hours during the period, including 
use by non-Branch projects. A bibliography is included as well as 
brief descriptions of linac use by other groups. 


20548 (AD-A—013188) The VEBA relativistic electron ac- 
celerator. Interim report. Parker, R.K.; Ury, M. (Naval Research 
Lab., Washington, D.C. (USA)). May 1975. 19p. (NRL- 
MR—3056). NTIS $3.25. 

The VEBA high-current, relativistic electron accelerator 
was designed and constructed at NRL for application in the study 
of high power microwave sources. To meet the requirements of 
this study, the accelerator was designed for operation in either a 
short (60 nsec) or long (2.2 microsec) pulse mode. The pulse- 
forming network in the short-pulse mode is an unbalanced water 
Blumlein with an output impedance of 9.1 ohms. The Blumlein is 
pulse-charged by a 1.9 MV Marx generator which has a series 
capacitance of 26 nF. By transmission along a tapered coaxial line, 
the output pulse is transformed to 20 ohms and the voltage 
developed across the diode increased to 2 MV. The Blumlein and 
transformer sections are removed to convert to the long pulse 
mode, and the diode is attached directly to the oversized Marx 
tank. The direct coupling between the Marx and the Blumlein is 
then replaced by two, nested, water capacitors which are shunted 
by spiral inductors. This unit with the Marx forms a three-section, 
voltage-fed, Guillemin (type A), pulse-forming network with a 
=_— impedance of 40 ohms and an output voltage of | 
MV. 


20549 (AECL—5503, pp 105-118) Performance of the up- 
graded CRNL MP tandem accelerator. Burn, N.; Bender, L.B. 
(Chalk River Nuclear Labs., Ontario). Jan 1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

In 1967 an MP Tandem Accelerator was installed at Chalk 
River. The accelerator was upgraded for 13 MV operation by the 
installation of a set of high gradient stainless steel electrode ac- 
celerating tubes in September 1972. Further upgrading took place 
in June 1974 when the original charging belt was replaced by a 
new charging system, a ‘’Pelletron’’ charging chain. The effects of 
these —_— on the overall performance of the accelerator are 
reviewed. 


20550 (BNL—20415, pp 385-405) AGS secondary beams and 
parameters, FY75. Berley, D.; Wang, C.L. (Brookhaven National 
Lab., Upton, NY). Dec 1975. 

From Workshop on polarized targets; Upton, L. I., New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

A compilation is presented of the AGS secondary beam 
parameters and fluxes. 


20551 (BNWL— 1986, pp 41-49) Research on data analysis 
techniques at Stanford Linear Accelerator Center. Friedman, J.H. 
(Stanford Linear Accelerator Center, CA). Mar 1976. 

From 1. ERDA statistical symposium; Los Alamos, New 
Mexico, USA (3 Nov 1975). 

In Proceedings of the first ERDA statistical symposium. 

Analysis techniques for data from particle detectors as- 
sociated with scattering experiments at the Sanford Linear Ac- 
celerator Center (SLAC) are discussed. Efforts to improve the 
techniques included a literature search, a reduction of computation 
complexity, and research on new procedures in multivariate data 
analysis. (PMA) 


20552 (CONF-750905—P2, pp 255-266) Collective ion ac- 
celeration with relativistic electron rings. Andelfinger, C. (Max- 
Planck-Institut fuer Plasmaphysik, Garching, Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
em hysics, Lausanne, Switzerland, 1—5 September 1975. 

olume II. 

The main differences and possible advantages of collective 
ion accelerators compared with traditional accelerators are 
discussed, and the basic principles of an electron ring accelerator 
(ERA) are given. The Garching ERA, built to study fast ring com- 
pression and the initial acceleration of rings loaded with light ions, 
is discussed, and some experimental results are presented. (PMA) 
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20553 (LBL—4288) PEP conceptual design ae. (Stanford 
Linear Accelerator Center, Calif. (USA); California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Feb 1976. 303p. 
(SLAC— 189). Dep. NTIS $9.75. 

The accelerator system design, the physical plant, the ex- 
perimental areas, cost estimates, and schedules for PEP are 
discussed. The main component of the proposed facility is a 
storage ring in which beams of positrons and electrons circulate in 
opposite directions in a vacuum chamber embedded in a magnetic 
guide field having six bending arcs and six long straight sections. 
The electrons and positrons to be stored in it are produced in the 
SLAC linac and are introduced into the storage ring via two beam 
transport paths emanating from the end of the two-mile accelera- 
tor. Beams of energies up to 18 GeV can be stored, and, at a fu- 
ture date, components could be added to permit energies as high 
as 22 GeV. Provisions are also made in the design of the ring 
housing so that a synchrotron-radiation research facility could be 
added in the future. The energy lost from the beams by 
synchrotron radiation is restored by a high-power radio frequency 
accelerating system which employs klystrons to drive the accelerat- 
ing structures at a frequency of 353 MHz. The system is capable of 
delivering five megawatts of power to the beams. Low pressures 
will be sustained by means of long, narrow sputter-ion pumps 
located in the vacuum chamber in the bending magnets directly 
alongside the beams. The proposed storage ring is designed to 
generate a luminosity (reaction rate per unit reaction cross sec- 
tion) of more than 10*' cm~*sec™' per interaction region at beam 
energies between 5 GeV and 18 GeV and a maximum luminosity 
of 10*cm~*sec™' per interaction region at a beam energy of 15 
GeV. 


20554 (ORNL/TM—S5112) ORELA performance. Lewis, T.A. 
(Oak Ridge National Lab., Tenn. (USA)). Apr 1976. Contract W- 
7405-eng-26. 12p. Dep. NTIS $3.50. 

The most recent information concerning the performance of 
ORELA that would be of interest to experimenters is presented. 
Included are characteristics of the beam in terms of both time and 
intensity and descriptions of systems routinely used to monitor 
these beam characteristics. For example, with klystron power and 
maximum electron gun output current at nominal values and for 
pulse repetition rates in the range above 800 pps, output beam 
energies per pulse vary from 5 J for 2.5 nsec-wide pulses to ap- 
proximately 32 J for 10 nsec pulses and 65 J for 40 nsec pulses. 


20555 (SAND—76-5122(Vol.2), pp 211-223) Future require- 
ments for high voltage electron beam accelerators for excitation of 
large aspect ratio lasers. Harrison, J.L. (Maxwell Labs., Inc., San 
Diego, CA). 1975. 

From |. international topical conference on electron beam 
research and technology; Albuquerque, New Mexico, USA (3 Nov 
1975). 

In Proceedings of the international topical conference on 
electron beam research and technology. 

High power pulse electron beam generators are now in ser- 
vice for preliminary experiments on high aspect ratio lasers. A 
review is given of the performance of the existing POCOBEAM 
low impedance, first risetime, short pulse generators. These exist- 
ing designs are considered in relation to future requirements for 
multicavity systems with multi-machine excitation of each cavity, 
and projected performance improvements are discussed. 


20556 (SAND—76-5122(Vol.2), pp 252-273) Repetitively 
pulsed electron beam generator. Loda, G.K.; Meskan, D.A. 
(Systems, Science and Software, Hayward, CA). 1975. 

From 1. international topical conference on electron beam 
research and technology; Albuquerque, New Mexico, USA (3 Nov 
1975). 

In Proceedings of the international topical conference on 
electron beam research and technology. 

Repetitively pulsed electron beam generators must be 
developed for future high average power applications such as laser 
pumping and plasma heating for fusion reactors. The development 
of high average power technology at the parameter level required 
for electron beam sustained CO, lasers was begun, thus most of 
the results discussed were obtained from a system with the follow- 
ing nominal characteristics: average power 30 kW, beam voltage 
250 kV, 50 pps, pulselength 3 microseconds, beam area 15 cm x 
50 cm, current density | A/cm?. The parameter range investigated 
included repetition rates up to 1000 pps and pulse durations to 20 
microseconds. Topics to be presented include: cathode erosion and 
lifetime, beam focussing electrodes in the diode, gas generation 
and vacuum system requirements, and diode impedance. The ex- 
tension of this technology to the more difficult parameter regimes 
required for future applications is also discussed. 


20557 (SAND—76-5122(Vol.2), pp 274-292) Cold cathode 
electron guns in the LASL high power short-pulse CO, laser pro- 
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gram. Singer, S.; Ladish, J.S.; Nutter, M.J. (Univ., of California, 
Los Alamos, NM). 1975. 

From |. international topical conference on electron beam 

ee and technology; Albuquerque, New Mexico, USA (3 Nov 
). 

In Proceeding of the international topical conference on 
electron beam research and technology. 

The Electron Beam Controlled Discharge CO, Laser is now 
firmly established as the only high power short pulse laser amplifi- 
er that has been demonstrated to have scaling capabilities to large 
apertures and energies much greater than 100 J. These devices 
require a beam of energetic electrons to control the gas discharge 
that produces the required population inversion. Until recently, the 
electron source was usually a thermionic emitter, even for rather 
large lasers, whose heater requirements dwarfed the pulsed ener- 
gies associated with the transient operation of the laser. With the 
advent of reliable cold-cathode electron guns, the operation of 
these lasers has been greatly simplified. At LASL, there are four 
electron beam controlled laser systems which are in operation, 
under construction, or in design: the | kJ system, now operational; 
the 2.5 kJ system; the 10 kJ system; and the 100 kJ system. Only 
the first uses thermionic-emitter electron guns; the remainder use 
or will use cold cathode sources. The operation of the 200 x 35 
cm? two sided cold cathode electron gun used in the 2.5 kJ laser 
system and to be used in the 10 kJ laser is described. 


20558 (SAND—76-5122(Vol.2), pp 295-311) Collective parti- 
cle acceleration. Kolomenskii, A.A. (Lebedev Physical Inst., 
Moscow). 1975. 

From |. international topical conference on electron beam 
— and technology; Albuquerque, New Mexico, USA (3 Nov 
1 ). 

In Proceedings of the international topical conference on 
electron beam research and technology. 

Various collective methods were investigated (theoretically 
and experimentally). Two separate channels with pulsed electron 
beam of 0.5 to 1.0 MeV and 20 to 30 kA were used. Data on au- 
toacceleration of electrons due to passage of beam through 
diaphragmed waveguide were obtained, particularly dependence of 
exit spectrum on waveguide and input beam characteristics. In the 
experiments, groups of electrons increase their energy to two-three 
times as a result of autoacceleration. An improvement by using 
programmed wave phase velocity and by cutting the low energy 
part of the spectrum is discussed. Experimental data concerning 
acceleration of protons and deuterons up to several MeV due to 
electron beam passage through gas were obtained: ion energy spec- 
trum, acceleration rate, influence of gas pressure. The role of the 
pressure gradient and of beam front velocity control is considered. 
lon acceleration by shifting of electron beam crossover by means 
of gas lenses is discussed. 


20559 (SAND—76-5122(Vol.2), pp 312-333) Ionization from 
accelerator. Olson, C.L. (Sandia Labs., Albuquerque, NM). 1975. 

From |. international topical conference on electron beam 
—e and technology; Albuquerque, New Mexico, USA (3 Nov 
1975). 

In Proceedings of the international topical conference on 
electron beam research and technology. 

In a recently proposed linear collective accelerator, ions are 
accelerated in a steep, moving potential well created at the head of 
an intense relativistic electron beam. The steepness of the potential 
well and its motion are controlled by the external ionization of a 
suitable background gas. Calculations concerning optimum choices 
for the background gas and the ionization method are presented; a 
two-step photoionization process employing Cs vapor is proposed. 
In this process, a super-radiant light source is used to excite the 
gas and a UV laser is used to photoionize the excited state. The 
appropriate line widths and coupled ionization growth rate equa- 
tions are discussed. Parameter estimates are given for a feasibility 
experiment, for a | GeV proton accelerator, and for a heavy ion 
accelerator (SO MeV/nucleon uranium). 


20560 (SAND—76-5122(Vol.2), pp 347-367) Investigation of 
ion acceleration in vacuum using a linear electron beam. Boyer, 
C.N.; Kim, H.; Zorn, G.T. (Univ. of Maryland, College Park, MD). 
1975. 


From |. international topical conference on electron beam 
research and technology; Albuquerque, New Mexico, USA (3 Nov 
1975). 

In Proceedings of the international topical conference on 
electron beam research and technology. 

Acceleration of ions by intense relativistic electron beams in 
an vacuum was studied using the injector of the Maryland ERA. 
Effects of floating electrodes and an impressed axial magnetic field 
were investigated. Maximum proton energies above 16 MeV and 
proton beam currents of 12 kA were obtained. An impressed axial 
magnetic field of 1.8 kilogauss resulted in focused proton beams 
less than | cm in diameter. 
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20561 (SAND—76-5122(Vol.2), pp 368-384) Scaling laws for 
linear collective ion acceleration in the neutral gas geometry. Miller, 
R.B.; Straw, D.C. (Air Force Weapons Lab., Kirtland AFB, NM). 
1975. 

From |. international topical conference on electron beam 
ee and technology; Albuquerque, New Mexico, USA (3 Nov 

5). 

In Proceedings of the international topical conference on 
electron beam research and technology. 

Several observations of collective ion acceleration as a func- 
tion of drift tube geometry are summarized. It is found that varia- 
tions in the ion pulse resulting from variations in the space charge 
limiting current of the drift tube cavity may be produced by vary- 
ing either the cavity length to radius ratio or by varying the ratio 
of the beam radius to the cavity radius. Furthermore, such varia- 
tions are well correlated. In addition, several measurements of the 
accelerated ion energy spectrum are reported. For high diode im- 
pedance beams (v/y less than or equal to 0.4), protons with max- 
imum energies of approximately three times the electron beam 
kinetic energy are obtained. On the other hand, for low diode im- 
pedance beams (v/y greater than or equal to |), accelerated deu- 
terons with energies in excess of 11.5 times the electron beam 
kinetic energy were observed. 


20562 (ORNL-tr—4139) Radiation testing of thick-wall objects 
using a linear accelerator or Co-60. (Bundesanstalt fuer Material- 
pruefung, Berlin (F.R. Germany)). [nd]. Translation by M. Ger- 
rard of German report. Ip. Dep. NTIS $3.50. 

Depending on the energy required, a ®*Co source or various 
types of betatrons and linear accelerators may be used for radia- 
tion testing of thick-walled metal parts. While “Co sources are 
easily transported, accelerators are not, but a transportable linear 
accelerator is described. (PMA ) 


20563 Status of LAMPF. Knapp, E.A. (Los Alamos Scientific 
Lab., N.Mex. (USA)). pp 258-268 of In Proceedings of the U-S.- 
Japan seminar on high energy accelerator science. Kojima, Y. 
(ed.). Oho, Ibaraki, Japan; National Lab. for High Energy Physics 
(1974). 

From U.S.-Japan seminar on high energy accelerator 
science; Tokyo/ Oho, Ibaraki, Japan (5 Nov 1973). 

Some 11 years have elapsed since the building of a Meson 
Factory in the LASL was first considered, and 5 years since the 
first construction funding for the project became available. The ac- 
celerator proper of the LAMPF facility, which is a standing wave 
linear proton accelerator, has operated for over a year, and some 
operation data have become available. An experimental program 
was also initiated, and some properties of beam have become visi- 
ble. The problems of induced activity are also becoming more ap- 
parent. The status of the LAMPF facility at this time is reviewed, 
and future evolution in the next few years is indicated. The status 


of the accelerator proper and the experimental area are discussed, . 


and a discussion of future plans is given. 


20564 Commissioning and utilization of a synchrotron for high 
energy physics research. Martin, J.H. (Argonne National Lab., Ill. 
(USA)). pp 179-192 of In Proceedings of the U.S.-Japan seminar 
on high energy accelerator science. Kojima, Y. (ed.). Oho, Ibaraki, 
Japan; National Lab. for High Energy Physics (1974). 

From U.S.-Japan seminar on high energy accelerator 
science; Tokyo/ Oho, Ibaraki, Japan (5 Nov 1973). 

The design and purpose of a synchrotron now under con- 
struction at Tsukuba in Japan is discussed. The accelerator in- 
cludes a preaccelerator, a linac, and the circular parts of 
synchrotron. The energy of the Tsukuba accelerator can be made 
sufficiently low for several interesting low energy processes for 
which beam intensity will very likely be important. The various 
beam lines and their branches will have safe radiation isolation so 
that concurrent experimental programs can be carried out with 
maximum safety and minimum interference. 


20565 Status of the NAL synchrotron. Teng, L.C. (National 
Accelerator Lab., Batavia, Ill. (USA)). pp 20-32 of In Proceedings 
of the U.S.-Japan seminar on high energy accelerator science. 
Kojima, Yuzo (ed.). Oho, Ibaraki, Japan; National Lab. for High 
Energy Physics (1974). 

From U.S.-Japan seminar on high energy accelerator 
science; Tokyo/ Oho, Ibaraki, Japan (5 Nov 1973). 

The accelerator is now operated around the clock on a six 
week cycle, five weeks of beam-on operation and one week of 
maintenance and development. The highest energy at which the 
accelerator has attained is 400 GeV, corresponding to a dipole 
field in the main ring of 18 kG. When 200 GeV was reached in 
March 1972, beam intensity was 5x10* protons/pulse. The intensity 
was increased by careful tuning of all systems to about 10"'p/p in 
July. An order of magnitude increased to about 10'*p/p in October 
and November 1972, corresponding to the commissioning of 
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booster multi-pulse injection into the main ring. The principal in- 
tensity limitation at the present is multi-turn injection and the early 
rf capture of beam in the booster. The operation of a 750 
Cockcroft-Walton and a 200-MeV linac has been rather conven- 
tional and trouble-free. The studies indicated that the present 200- 
MeV transport from the linac to the booster is too short for op- 
timal debunching operation. Currently, the overall transmission 
through the booster from injection to full energy (8 GeV) is only 
50%. A great deal of effort is being concentrated on both hard- 
ware improvement and tuning for proper injection conditions. 


20566 Proposed NAL future projects. Teng, L.C. (National 
Accelerator Lab., Batavia, Ill. (USA)). pp 407-426 of In 
Proceedings of the U.S.-Japan seminar on high energy accelerator 
science. Kojima, Y. (ed.). Oho, Ibaraki, Japan; National Lab. for 
High Energy Physics (1974). 

From U.S.-Japan seminar on high energy accelerator 
science; Tokyo/ Oho, Ibaraki, Japan (5 Nov 1973). 

Long range planning resulting from the four week summer 
study of the National Accelerator Laboratory is discussed, with an 
energy doubler, e-p and p-p colliding-beam storage rings, and new 
experimental areas and detectors under consideration. The energy 
doubler is a ring of relatively slow pulsed superconducting magnets 
mounted on the ceiling of a main ring tunnel near the apex, so that 
the beam orbit is some three feet above main ring orbit. The field 
can be ramped to 45 kG, corresponding to a peak proton energy 
of 1 TeV. The cross-section of the dipole and the coil being assem- 
bled for a 20-ft long prototype dipole are shown. Two dipoles in 
the doubler corresponding to those following medium straight sec- 
tion in the main-ring are moved upstream by the length of two 
dipoles. The medium straight section is used for injection. The 
energy doubler project is expected to develop the technology for 
large scale superconducting magnets for accelerators. The goal at 
the National Accelerator Laboratory is envisioned to be supercon- 
ducting | TeV x | TeV p-p rings with a conventional magnet ring 
installed in the same tunnel for e~-p,e~e*, and e*-p colliding 
beams. 


20567 Status report on post conversion AGS and future 
developments at the AGS. Van Steenbergen, A. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). pp 158-178 of In Proceedings of 
the U.S.-Japan seminar on high energy accelerator science. 
Kojima, Y. (ed.). Oho, Ibaraki, Japan; National Lab. for High 
Energy Physics (1974). 

From U.S.-Japan seminar on high energy accelerator 
science; Tokyo/ Oho, Ibaraki, Japan (5 Nov 1973). 

Recent Alternating Gradient Synchrotron (AGS) per- 
formance results are presented, and details are given regarding 
200-MeV linac injector parameters, multiturn injection, longitu- 
dinal and transverse intensity dependent effects, and the status of 
modified and new external beam systems at the AGS, Develop- 
ment work in progress and under consideration for further im- 
provement of the AGS performance is outlined. 


20568 Performance of the BNL 200 MeV linear ac- 
celerator. Wheeler, G.W. (USAEC, Washington, D.C.). pp 269- 
278 of In Proceedings of the U.S.-Japan seminar on high energy 
accelerator science. Kojima, Yuzo (ed.). Oho, Ibaraki, Japan; Na- 
tional Lab. for High Energy Physics (1974). 

From U.S.-Japan seminar on high energy accelerator 
science; Tokyo/ Oho, Ibaraki, Japan (5 Nov 1973). 

The 200 MeV proton linear accelerator at BNL was con- 
structed as a part of the AGS conversion project. The linac ac- 
celerated its first beam to 200 MeV in November of 1970, and 
became the injector for the AGS in September 1971. Recent infor- 
mation on linac performance is presented, including the following 
aspects: intensity loss in the low energy transfer region, improve- 
ment in the dynamical performance of the accelerator, energy 
spread and stability of the mean energy of the 200 MeV beam, 
ps eg of drift tubes and tanks, etc. 


20569 lew applications for linear electron accelerators. Wil- 
son, P.B. uaa Linear Accelerator Center, Calif. (USA)). pp 
351-369 of In Proceedings of the U.S.-Japan seminar on high ener- 
gy accelerator science. Kojima, Y. (ed.). Oho, Ibaraki, Japan; Na- 
tional Lab. for High Energy Physics (1974). 

From U.S.-Japan seminar on high energy accelerator 
science; Tokyo/ Oho, Ibaraki, Japan (5 Nov 1973). 

New techniques and instrumentation are discussed for exist- 
ing linacs used for second-generation physics experiments within 
present energy and current limitations. Some programs and 
proposals are described, including improvement projects on exist- 
ing linacs, rf systems for storage rings, recirculation, racetrack 
microtrons, accelerators for radiation therapy, SLED (SLAC Ener- 
gy Doubler), relativistic electron beams as research tools, and 
generation and amplification of infrared through x ray frequencies. 
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205 The ZGS program. Martin, R.L. (Argonne National 
Lab., Ill. (USA)). pp 229-246 of In Proceedings of the U.S.-Japan 
seminar on high energy accelerator science. Kojima, Y. (ed.). Oho, 
Ibaraki, Japan; National Lab. for High Energy Physics (1974). 

From U.S.-Japan seminar on high energy accelerator 
science; Tokyo/ Oho, Ibaraki, Japan (5 Nov 1973). 

1973 marks the tenth anniversary of the operation of ZGS 
(Zero Gradient Synchrotron). The synchrotron has generally 
operated satisfactorily with good intensity and high reliability. The 
results obtained and problems encountered are described: ex- 
perience in the first ten years; polarized proton acceleration; inten- 
sity program; and future programs. Culminating the first decade of 
operation, the ZGS recently accelerated polarized protons to 6 
GeV/c. Meanwhile, the synchrotron is seriously short of protons at 
present to satisfy the experimental program in efficient manner. 
Two present intensifying programs should alleviate the situation. 
The introduction of a ZGS superconducting stretcher ring is a fu- 
ture program. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 21465, 21467 


20571 (SAND—76-5122(Vol.2), pp 239-251) Physics of 
relativistic electron beams in rectangular and cylindrical geometries. 
Schlitt, L.G.; Bradley, L.P. (Lawrence Livermore Lab., CA). 1975. 

From 1. international topical conference on electron beam 
research and technology; Albuquerque, New Mexico, USA (3 Nov 
1975). 

In Proceedings of international topical conference on elec- 
tron beam research and technology. 

The use of electron beams for the direct pumping of lasers 
for fusion applications requires the generation of large area beams 
in appropriate geometries. Two geometries which are of particular 
interest are rectangular electron beams with planar anodes and 
radially converging beams with cylindrical anodes. The generation 
of such beams requires the management of electron trajectories in 
a complex combination of applied and self-generated electric and 
magnetic fields. The beam self-electric field limits the emitted cur- 
rent, and the deflection of the electron in the self-magnetic field 
(beam pinch) limits the beam area that can be generated from a 
single cathode. A simple analytic model is used to derive a scaling 
relationship for beam pinch in both geometries of the form V/sup 
1/2/ w/d= a, where V is the diode voltage, w the beam width, d 
the anode-cathode spacing, and a@ is a weak function of the 
geometry. Numerical calculations are presented to show the effects 
of nonuniform electric fields encountered in typical geometries 
together with supporting experimental measurements. 


20572 (SAND—76-5122(Vol.2), pp 385-400) Electron ring 
accelerator and collective instablities. Schumacher, U.; Ulrich, M.; 
Dommaschk, W.; Hofmann, I.; Merkel, P. (Max-Planch-Institut 
fuer Plasmaphysik, Garching, Ger.). 1975. 

From 1. international topical conference on electron beam 
research and technology; Albuquerque, New Mexico, USA (3 Nov 
1975). 

In Proceedings of the international topical conference on 
electron beam research and technology. 

The collective instabilities (longitudinal and transverse) in 
the Garching electron ring accelerator experiment are investigated 
experimentally to find the possibilities to increase the holding 
power of the collectively accelerated rings. 


20573 (SAND—76-5122(Vol.2), pp 401-423) Cyclotron 
resonance phenomena in microwave and submillimeter radiation 
from an intense relativistic electron beam. Granatstein, V.L.; 
Parker, R.K.; Sprangle, P. (Naval Research Lab., Washington, 
D.C..). 1975. 

From 1. international topical conference on electron beam 
research and technology; Albuquerque, New Mexico, USA (3 Nov 
1975). 

In Proceedings of the international topical conference on 
electron beam research and technology. 

A review is given of technological advances made in the 
development of high-current relativistic electron accelerators 
which promise to revolutionize the design of high-power 
microwave tubes. The critical comparison in this regard, concerns 
the electron emission mechanism operative at the cathode of the 
electron gun within the tube. Conventional microwave tubes incor- 
porate thermionic cathodes which have emissivities of at best 
several tens of A/cm?. In contrast electron emission from the 
plasma-induced field emission cathodes used in high-current, 
pulsed accelerators is limited only by the self-forces of the electron 
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stream acting within the diode. Under these conditions, the 
emitted current densities have typically ranged from 10* to 105 
A/cm?. 


20574 (SAND—76-5122(Vol.2), pp 424-432) Experimental 
study of microwave radiation in 10 CM band of intense relativistic 
electron beams. Didenko, A.N.; Gerlitsin, A.G.; Zelentsov, V.1.; 
Fomenko, G.P.; Shtein, Yu.G.; Yushkov, Yu.G. (Inst. for Nuclear 
Physics, USSR). 1975. 

From |. international topical conference on electron beam 
ogg and technology; Albuquerque, New Mexico, USA (3 Nov 

). 

In Proceedings of the international topical conference on 
electron beam research and technology. 

Some results are given of experimental investigations of 
microwave radiation of 10 cm band by an intense relativistic elec- 
tron beam (6 to 8 kA, 900 keV, 1200 keV) in an unloaded 
waveguide placed into a longitudinal magnetic field. The value of 
the emitted pulse depends on the solenoid magnetic field strength, 
and it is at its peak when the field strength equals 900 Oe, and 
1200 Oe. As a result, it was found that the radiation frequency was 
3100 +— 100 Mc, the emitted signal power was 1.5 to 3 10° W, 
and the electron efficiency was about 30 percent. 


20575 (UCID—17108) Some effects of magnetic walls on the 
transverse motion of an intense beam of charged particles. Neil, 
V.K. (California Univ., Livermore (USA). Lawrence Livermore 
ar 1 Apr 1976. Contract W-7405-eng-48. Ilp. Dep. NTIS 

The focusing properties of a magnetic medium surrounding 
a beam of relativistic particles were examined. The magnitude of 
the magnetic forces generated by the wall is proportional to the 
beam current. For a current of the order of 10 kA, significant 
magnetic field gradients are obtained. It was concluded that the se- 
ries of structures studied is not satisfactory for providing focusing 
of an intense beam of particles. However, the characteristics of the 
transverse forces suggest a method of constructing a passive, cur- 
rent-dependent, deflector for an intense beam. 


20576 Quarter integer resonance by sextupoles. Ohnuma, S. 
(National Accelerator Lab., Batavia, Ill. (USA)). pp 114-133 of In 
Proceedings of the U.S.-Japan seminar on high energy accelerator 
science. Kojima, Y. (ed.). Oho, Ibaraki, Japan; National Lab. for 
High Energy Physics (1974). 

From U.S.-Japan seminar on high energy accelerator 
science; Tokyo/ Oho, Ibaraki, Japan (5 Nov 1973). 

A sextupole field can drive quarter-integer resonance when 
the second-order effect is taken into account. Relevant formulas 
are given to the extent that the general characteristics of the 
second-order effect may be seen. Real main ring fields are not 
amenable to analytical treatment, since there is no simple relation 
among the amplitudes and phases of harmonic components. Ther- 
fore, the formalism was applied to two simple models with delta- 
function sextupoles, in the hope that these models simulate the es- 
sential feature of the main ring. The prediction based on this anal- 
ysis was then compared with numerical results. In case A, three 
sextupoles of strength B’’l each were located at phi=7/3,7, and 
5m/3, and the analytical prediction on three unstable fixed points 
was compared with numerically computed values. Agreement was 
very good when the tune was not too far away from 20.25. In case 
B, six sextupoles were distributed around a ring at equal intervals, 
and the results were the opposite of those for case A. This conclu- 
sion is independent of the sign of strength B’’1. 


20577 Calculation of three-dimensional magnetic fields with a 
two-dimensional computer program. Berkes, B.; Brombach, D. 
(Schweizerische Institut fuer Nuklearforschung, Villigen, Switzer- 
land). pp 187-191 of In Fifth international conference on magnet 
technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; Comitato 
Nazionale per |’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The POISSON program was used to calculate magnetic 
fields of the sector magnets which are a part of the SIN main ac- 
celerator ring. By the introduction of a method of calculating the 
stacking factors in different subregions, it was possible to take into 
account the third dimension of the magnet. The results were 
satisfying and reliable in the range of 2 percent. For the calcula- 
tion, the magnet was represented in a mesh of about 5000 points. 
On the computer CDC-7600 at CERN, the running time of a job 
was normally 3 min. Some of the jobs were calculated on the 
CDC-6500 computer, in which case the running time increased up 
to | hour per job. 


20578 High speed field mapping device at Fermilab. Yamada, 
R. (Fermilab, Batavia, IL); Dinkel, J.; Wojslaw, R.J.; Buchanan, 
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C.D.; Shepard, P.F. pp 214-218 of In Fifth international con- 
ference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

An automatic field mapping device was made for large high- 
energy experimental magnets at Fermilab. A set of three mutually 
perpendicular search coils on a ‘’Ziptrack’’ are moved continu- 
ously at a speed of one-half meter per second. Coil voltages are in- 
tegrated and digitized by fast ADC circuits in a CAMAC system. 
The data are processed by an on-line PDP-11/05 computer, dis- 
played on a graphics terminal and stored on cassette tapes. The 
moving parts of the Ziptrack are made of nonmetallic material. 
The overall characteristics and general performance are discussed. 


20579 Measurement of the energy spectrum of pulsed bremss- 
trahlung and computer analysis. Ivanov, M.1.; Kazacha, V.L; 
Kozlov, O.V.; Rusanov, V.D.; Sobolev, S.S.; Chechkin, A.V. Sov. 
Phys. - Tech. Phys. (Engl. Transl.); 20: No. 10, 1404-1407(Oct 
1975). 

The energy spectrum of the pulsed bremsstrahlung from ac- 
celerated plasma electrons is investigated experimentally by the ab- 
sorption method using high time-resolution scintillation detectors 
(~8 nsec). The duration of the bremsstrahlung pulse is about 50 
nsec and the maximum cnergy is of the order of 0.5 MeV. The 
problem of reconstructing pulsed bremsstrahlung spectra from a 
known absorption curve is shown to be reducible to the problem 
of solving a Fredholm equation of the first kind. The method due 
to A. N. Tikhonov is used to solve this equation numerically on a 
computer. JBD (AIP) 


20580 Accelerator magnetic field with large azimuthal varia- 
tion. Kanunnikov, V.N.; Mikhalev, P.S. Sov. Phys. - Tech. Phys. 
(Engl. Transl.); 20: No. 11, 1531-1533(Nov 1975). 

The magnetic field variation in an accelerator magnetic field 
system consisting of separate sectors spaced by large azimuthal air 
gaps is studied in the two-dimensional approximation by simula- 
tion. It is shown that a variation amounting to several times unity 
can be achieved. Simple approximate cquations connecting the 
mean azimuthal field and the variation with the geometry of the 
magnetic system are derived for two limiting configurations of the 
radial current-carrying conductors. (AIP) 


AUXILIARIES AND COMPONENTS 


20581 (BNL—20415) Proceedings of the BNL workshop on 
physics with polarized targets, June 3—8, 1974. Russ, J.S. (ed.). 
(Brookhaven National Lab., Upton, N.Y. (USA)). Dec 1975. Con- 
tract E(30-1)-16. 424p. (CONF-740673— ). Dep. NTIS $12.00. 

From Workshop on polarized targets; Upton, L. 1, New 
York, USA (3 Jun 1974). 

A separate entry was prepared for cach of the 18 papers 
presented at the conference. (RCK) 


20582 (BNL—20415, pp 361-378) BNL multiparticle spec- 
trometer and its use with polarized targets. Foley, KJ. 
(Brookhaven National Lab., Upton, NY). Dec 1975. 

From Workshop on polarized targets; Upton, L. 1, New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

A description is given of the Brookhaven Multi-Particle 
Spectrometer, now in an advanced stage of construction. It is a 
very large solid angle, high resolution spectrometer employing 
digitized wire spark chambers in a magnetic field. Topics discussed 
include: (1) the magnet; (2) the detectors; (3) resolution, (4) 
beam characteristics; (5) triggers; (6) approved experiments, and 
(7) use with polarized targets. (PMA) 


20583 (LA—6273-MS) z/sub y,/: an absolute pion beam flux 
monitor. Wadlinger, E.A. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Mar 1976. Contract W-7405-Eng-36. 6p. Dep. NTIS 
$3.50. 

A two-arm z/sub y,//beam monitor telescope provides one 
possible means of monitoring pion (P/sub 7/ less than 400 MeV/c) 
beam fluxes to better than | percent. 


20584 Brief evaluation of the control and rf systems used in the 
Clinton P. Anderson Meson Physics Facility. Hagerman, D.C. (Los 
Alamos Scientific Lab., N.Mex. (USA)). pp 291-300 of In 
Proceedings of the U.S.-Japan seminar on high energy accelerator 
science. Kojima, Y. (ed.). Oho, Ibaraki, Japan; National Lab. for 
High Energy Physics (1974). 

From U.S.-Japan seminar on high energy accelerator 
science; Tokyo/ Oho, Ibaraki, Japan (5 Nov 1973). 
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The construction of a linear accelerator at the Clinton P. 
Anderson Meson Physics Facility was sufficiently complete so that 
the first full energy beam could be produced during June 1972. 
Subsequent machine operation has contributed to the understand- 
ing of rf power and control systems significantly. A brief report is 
given on the current assessment of these systems and possible im- 
provement in them. The rf power systems for this accelerator must 
satisfy some difficult criteria for satisfactory accelerator operation. 
In order to properly accelerate the proton beam, the phase and 
amplitude of the accelerating field must be controlled rigorously. 
All subsystems of the facility are provided with local controls, so 
that each subsystem can be tested and maintained independently. 
The essential controls are brought to a central control room 
through a computer control system. 


20585 Large toroidal coil system for the Stanford Medical Pion 
Generator. Stekly, Z.J.J.; Lucas, E.J.; Punchard, W.F.B. (Magnetic 
Corp. of America, Waltham, MA). pp 419-423 of In Fifth interna- 
tional conference on magnet technology (MT-5). Sacchetti, N. 
(ed.). Frascati, Italy; Comitato Nazionale per |’Energie Nucleare 
(1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A description is given of the design and construction of a 
large superconducting coil system for use in the Stanford Medical 
Pion Generator. The system consists of two 2.1/sub m/ major 
diameter toroids, each made up of a support ring, and sixty trian- 
gular shaped individual superconducting coils which are connected 
in series electrically. In operation, the toroids are mounted with 
the axis in the horizontal direction. Therefore, the coils are at vari- 
ous attitudes with respect to the vertical direction. For this reason 
as well as for ease of construction, the superconducting coils 
operate in the vacuum and are conduction cooled by means of 
helium cooling passages at the periphery of each of the coils. The 
helium passages are connected in series. 


20586 Work of the GESSS collaboration. Thomas, D.B. 
(Rutherford Lab., Chilton, Eng.). pp 499-501 of In Fifth interna- 
tional conference on magnet technology (MT-5). Sacchetti, N. 
(ed.). Frascati, Italy; Comitato Nazionale per |’Energie Nucleare 
(1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A brief description of the current program of the Group for 
European Superconducting Systems Studies (GESSS) Collabora- 
tion is given with particular emphasis on those projects that are as 
yet at too early a stage to be the subjects of separate published 
papers. The GESSS was formed in 1970 by participants from Cen- 
tre d'Etudes Nucleaires, Saclay, France, Institut fuer Experimen- 
telle Kernphysik, Karlsruhe, W Germany, and Rutherford Labora- 
tory, Chilton, England with the principal objective of co-ordinating 
the work in the three laboratories directed towards pulsed super- 
conducting magnets and their application to future European parti- 
cle accelerators. 


20587 Pulsed su ucting magnet ACS. Coupland, J.H. 
(Rutherford Lab., Chilton, Eng.). pp 535-540 of In Fifth interna- 
tional conference on magnet technology (MT-5). Sacchetti, N. 
(ed.). Frascati, Italy; Comitato Nazionale per |’Energie Nucleare 
(1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The design and construction of this prototype synchrotron 
magnet are described and discussed with emphasis on the dif- 
ferences from its predecessor AC4. Test data, mainly as magnetic 
field measurements at different excitations and losses on pulsing 
are reported for fields up to the design value of 4.5 Tesla. The 
results demonstrate that the performance is adequate for con- 
sideration of this magnet as an element of a super high energy ac- 
celerator. Although a field of 5.2T was reached, some training 
remains as a problem if the full potential of the superconductor is 
to be realized. 


20588 Mechanical stability of superconducting quadrupole 
coils. Perin, R. (CERN, Geneva). pp 559-566 of In Fifth interna- 
tional conference on magnet technology (MT-5). Sacchetti, N. 
— Frascati, Italy; Comitato Nazionale per |’'Energie Nucleare 
( ). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The mechanical stability of the windings has been recog- 
nized as an essential element for achieving high fields at high cur- 
rent density in superconducting magnets. In magnets of the type 
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used in particle accelerators or storage rings, such as dipoles and 
quadrupoles, the mechanical support must be provided by an ex- 
ternal structure which has to be designed to prevent unelastic wire 
movements and to limit deformations and stresses in the coils to 
tolerable values. Some general considerations that may be followed 
as guidelines in the design of coil clamping structures are 
presented, taking into account the stress and strain conditions of 
electromagnetic and thermal origin. As an example, a detailed 
quantitative analysis is presented for the structure of a 230 mm 
aperture, 40 T/m quadrupole which could be suitable for the 
CERN Intersecting Storage Rings (ISR). 


20589 Effect of radiation heating on su coils. Re- 
stat, C.; Schoenbacher, H.; Van de Voorde, M. (CERN, Geneva). 
pp 594-598 of In Fifth international conference on magnet 
technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; Comitato 
Nazionale per I’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The energy deposition and corresponding temperature in- 
creases in simulated superconducting magnets provoked by protons 
lost in high energy accelerators or storage rings are estimated. 
These calculations show that in some machine operations, careful 
control of the beam losses will be required in order to avoid 
quenching of the superconducting coils. 


20590 Various types of stranded superconducting cable for 
magnet coils. Meyer, G.; Schaetti, N. (Brown, Boveri and Co., 
Ltd., Zurich). pp 695-698 of In Fifth international conference on 
magnet technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; 
Comitato Nazionale per |’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The layout and performance of twisted, stranded, and trans- 
posed superconducting cables and coils wound with these cables 
are given. Special fabrication techniques allow for various configu- 
rations with remarkable electrical properties, resulting in versatile, 
economical and efficacious types of conductor. Test data on mag- 
net coils for the SIN muon channel wound with cabled conductors 
are given. 


20591 Magnets with mineral insulated coils at S.I.N. George, 
D. (Swiss Inst. for Nuclear Research, Villigen). pp 719-723 of In 
Fifth international conference on magnet technology (MT-S). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
l’'Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The use of mineral insulated cable for magnet excitation 
coils at S.I.N. is summarized. Some design and manufacturing 
problems are described. 


20592 Development of superconducting wires in KEK. 
Kobayashi, M.; Morimoto, K.; Ishimoto, H.; Wake, M. (National 
Lab. for High Energy Physics, Ibaraki, Japan). pp 739-742 of In 
Fifth international conference on magnet technology (MT-S). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

As the first step of pulsed superconducting magnet develop- 
ment at KEK, the ac properties of superconducting NbTi and 
V,Ga wires were investigated. The ac loss and the critical current 
were measured in short samples and in solenoids by both an eclec- 
tric method and a calorimetric one. The results obtained from both 
methods agree well. A model cable was braided by a Japanese 
traditional weaving technique. The critical current measurement 
shows a large current carrying capacity of this kind of cable. An 
improved flat cable was braided and will be used in a prototype 
dipole magnet. The ac properties of V;Ga multifilamentary wire 
were observed, and an application of this wire to a pulsed magnet 
with a higher field is planned. A reasonable result was obtained for 
the ac loss of a small solenoid using a multifilamentary wire. 


20593 Superconducting magnets for high energy physics. 
Heinz, W. (Kernforschungszentrums, Karlsruhe, Germany). pp 14- 
21 of In Fifth international conference on magnet technology 
(MT-S5). Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale 
per I’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 
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Up to now high-energy physics has continued to be the 
main user of superconducting magnets. A large number of super- 
conducting magnets is in use and is working satisfactorily. Future 
the use of these magnets are being considered. 

metimes a feeling of frustration is expressed when comparing 
plans and potential use of superconductivity with realized projects. 
Superconductivity in a naive interpretation is loss-less transport of 
electrical current, thus offering a highly economical method of 
producing electric or magnetic fields. But one main barrier has to 
be overcome before being really economic: producing and main- 
taining the cryogenic environment, which favors big, and therefore 
expensive, devices as possible candidates for superconductivity; 
their number is naturally limited. However, a look at operating 
units and magnets being developed shows the steady progress of 
this technology in recent years. 


205¢4 Magnets for the booster synchrotron and storage ring of 
the Daresbury Synchrotron Radiation Source. Poole, M.W.; Marks, 
N.; Wardle, A.G. (Science Research Council, Daresbury, Eng.). pp 
25-29 of In Fifth international conference on magnet technology 
(MT-5). Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale 
per l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The Daresbury Synchrotron Radiation Source will be com- 
prised of: (1) an electron storage ring, dedicated to the provision 
of synchrotron radiation and therefore optimized in design for that 
purpose; (2) a booster synchrotron with a repetition rate of 10 Hz; 
(3) and a linac injector. An official design study for such a facility 
was completed and includes detailed capital cost estimates. The 
main ring magnets for both the storage ring and booster 
synchrotron received detailed attention, and the method of con- 
struction of each of the magnet types was carefully assessed. 


20595 Programmed quadrupole supplies for NINA. Lyall, J.B. 
(Science Research Council, Daresbury, Eng.). pp 30-32 of In Fifth 
international conference on magnet technology (MT-5). Sacchetti, 
N. (ed.). Frascati, Italy; Comitato Nazionale per 1l'Energia 
Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Power supplies are described which are used to energize 
quadrupole magnets in an electron synchrotron so that the focus of 
the beam can be accurately controlled throughout acceleration and 
extraction. 


20596 Design and construction of the programmed quadrupole 
magnets for the Daresbury electron synchrotron. Poole, M.W. 
(Science Research Council, Daresbury, Eng.). pp 33-36 of In Fifth 
international conference on magnet technology (MT-5). Sacchetti, 
N. (ed.). Frascati, Italy; Comitato Nazionale per 1|’Energia 
Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Four pairs of quadrupole magnets were installed in the 5 
GeV electron synchrotron NINA to control betatron oscillation 
frequencies throughout the acceleration cycle. Design and con- 
struction of the magnets, which are air-cooled and operate at 53 
Hz, are described. 


20597 Achromatic isochronous reflecting magnet. Heighway, 
E.A. (Atomic Energy of Canada Ltd., Chalk River, Ont.). pp 37- 
41 of In Fifth international conference on magnet technology 
(MT-5). Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale 
per l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

An achromatic, isochronous, and non-defocusing 180° mag- 
netic reflecting system is described. The magnet system was 
designed and built to reflect a beam of 8 MeV electrons from an 
S-band standing-wave linac for ‘'reacceleration’’ in the opposite 
direction to second pass energies between 3 and 16 MeV. 


20598 Superconducting 6T magnet for the short lived particles 
beams at ITEP Synchrotron. Vetlitskii, 1.A. (ITEP, Moscow); 
Belonogov, A.V.; Gritsuk, M.V. pp 42-44 of In Fifth international 
conference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A superconducting solenoid magnet for a low momentum 
short-lived particles was designed and is being manufactured. The 
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windings are immersed into a liquid helium bath, the internal 
diameter of the ‘’‘warm’’ bore is 1 m, and the design field intensity 
is 6 T. The magnet is equipped with an iron return yoke weighing 
170 tons. The radiation effects are less pronounced for solenoids 
with a large coil cross section than for a narrow dipole type mag- 
net with saddle type coils. The large cross section of the magnet 
will help to remove from the beam all charged particles with low 
mementa (up to 2 GeV/c) and to decrease the radiation 
background. This is especially important for lowering muon 
background. Such a magnet design does not restrict the cross sec- 
tion of the shielding, so that reliable radiation shielding of the SC 
winding and electronic devices can be made using the heavy 
materials (7*U,W). 


20599 Cc magnet system for the KEK-PS main ring. 
Ando, A.; Endo, K.; Kihara, M.; Kasuga, T.; Takasaki, E.; Igarashi, 
T. (National Lab. for High Energy Physics, Ibaraki, Japan). pp 63- 
67 of In Fifth international conference on magnet technology 
(MT-S5). Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale 
per I’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Two correcting magnet systems were installed in the main 
ring of KEK-PS. Fifty-six correcting dipole magnets steer the 
proton beam at injection, and sixteen correcting sextupole magnets 
compensate the sextupole field at injection and eliminate the 
machine chromaticity in both horizontal and vertical motions. 
These two systems are described with regard to magnet design, 
performance, power supply, and operation. 


20600 Booster synchrotron magnet for KEK 12 GeV proton 
synchrotron. Sasaki, H.; Takikawa, K.; Kumada, M.; Miyahare, Y.; 
Kuroswas, T.; Someya, H. (National Lab. for High Energy Physics, 
Oho, Ibaraki, Japan). pp 68-73 of In Fifth international conference 
on magnet technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; 
Comitato Nazionale per I’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A fast-cycling booster synchrotron magnet was constructed. 
The procedures of fabrication and alignment of the magnet, the 
features of the power supply, and the resonant network com- 
ponents are described. The results of the magnetic field measure- 
ments are presented and discussed. 


20601 M field measurements of the main ring bending 
magnets of KEK proton accelerator. Kasuga, T.; Takasaki, E.; 
Igarashi, T.; Araki, A.; Ando, A.; Kihare, M. (National Lab. for 
High Energy Physics, Ibaraki, Japan). pp 74-80 of In Fifth interna- 
tional conference on magnet technology (MT-5). Sacchetti, N. 
(ed.). Frascati, Italy; Comitato Nazionale per |’Energia Nucleare 
(1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The bending magnets of the main ring of KEK 12 GeV 
proton accelerator were installed in the tunnel, and magnetic mea- 
surements were finished. Results of the measurements are 
presented and discussed. 


20602 Commissioning and of the TRIUMF 
Cyclotron magnet. Auld, E.G.; Marek, R.E.; Otter, A.J. (Univ. of 
British Columbia, Vancouver). pp 93-105 of In Fifth international 
conference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

On December 15, 1975, the first 500 MeV beam was ex- 
tracted from the TRIUMF Cyclotron, almost two years since the 
main commissioning effort started with the powering of the main 
magnet coil. The magnet commissioning took 16 months, of which 
3 were lost because of component failures. The problems and 
eventual performance achieved with the magnet are reported. 


20603 Supercritical of superconducting magnets. Vec- 
sey, G. (Schweizerisches Inst. fuer Nuklearforschung, Villigen, 
Switzerland). pp 120-124 of In Fifth international conference on 
magnet technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; 
Comitato Nazionale per |'Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Experimental work and some dubious efficiency com- 
parisons have brought the forced cooling of superconducting mag- 
nets into discredit. Thermodynamic and technical analysis based 
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on the cooling requirements of present superconductors shows that 
forced supercritical cooling is a convenient and by no means 
uneconomical way of direct or indirect magnet cooling for large 
single units as well as for a distributed multi-component system. 
Results of the analysis are proven by the operational data of the 
SIN solenoid. 


20604 Magnetic elements of DCI: the Orsay’s 1,8 GeV ete™ 
colliding rings. Bazin, C.; Dael, A.; Le Meur, G.; Ohayon, M.; 
Pagot, J.; Renard, M.; Ribes, M. (Laboratoire de l’Accelerateur 
Lineaire d'Orsay, France). pp 136-144 of In Fifth international 
conference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’'Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The magnetic equipment of the new colliding rings at Orsay 
is discussed. Design, manufacturing, measurements are reviewed. 
Significant results are outlined concerning 44 dipoles and 56 
quadrupoles, including elements of data processing (field maps). 
Agreement between design and measurement and scattering on 
identical elements are emphasized. 


20605 Computational study of the magnetic field of the Mary- 

collective accelerator. Luccia, A.U. (Univ., Pisa, Italy). pp 
183-186 of In Fifth international conference on magnet technology 
(MT-S). Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale 
per l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A computer code was written to guide the design of the 
magnetic field in the Maryland ERA. This code calculates the 
magnetic field in the iron by solving an integral equation with a 
Newton-Raphson iteration procedure. 


20606 Field measurements and testing of Argonne Zero 
Gradient Synchrotron superconducting stretcher ring magnets. 
Wang, S.T.; Purcell, J.R.; Ludwig, H.; Mataya, F. (Argonne Na- 
tional Lab., IL). pp 219-222 of In Fifth international conference 
on magnet technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; 
Comitato Nazionale per I’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A complete testing program of the superconducting dipole 
magnets and the superconducting quadrupole magnets for the Ar- 
gonne Zero Gradient Synchrotron (ZGS) Stretcher Ring is 
presented. Accurate but inexpensive techniques to measure the in- 
tegral field quality of dipole and quadrupole magnets in a liquid 
helium environment are described. A technique to measure the 
pulsing loss of superconducting magnets, a method to determine 
the superconducting dipole magnet field direction at room tem- 
perature, and a sensitive method to map the superconducting 
dipole integral field homogeniety at room temperature are 
discussed. This room temperature mapping allows a correction of 
the dipole field error during assembly. 


20607 Computer calculations of the three dimensional magnetic 
fields produced by conventional quadrupole magnets. Lobb, D.E. 
(Univ. of Victoria, British Columbia, Canada). pp 223-226 of In 
Fifth international conference on magnet technology (MT-S). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A three-dimensional magnetic field calculating program 
GFUN was used to calculate the fields produced by conventional 
quadrupole magnets. It is shown that the magnetized iron of the 
pole makes the dominant contribution to the air field within and 
near the magnet for magnets with pole height greater than or equal 
to two aperture radii. It is also shown that the axial dependence of 
the pole contribution to the total field, and hence, the axial depen- 
dence of the total field itself, is insensitive to the length of the 
magnet for magnets with iron length greater than or equal to one 
aperture diameter. Integral theorems are presented which were 
used to check the data for internal consistency. 


20608 Calculation and measurement of the effective length of 
two interacting magnets. Faust, W. (Gesellschaft fuer Schwerionen- 
forschung, Darmstadt, Ger.); Langebeck, B.; Ewald, H.; Guettner, 
K.; Hinckel, P.; Muenzenberg, G. pp 227-230 of In Fifth interna- 
tional conference on magnet technology (MT-5). Sacchetti, N. 
Frascati, Italy; Comitato Nazionale per |’Energia Nucleare 
( 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 
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See CONF-750438—. 

The field distribution of a single magnet and two interacting 
magnets (overlapping fringing fields) was calculated with the com- 
puter program POISSON. A formula is derived to determine the 
change in the effective length at different field strengths. This is 
compared with the experimental results. 


20609 Stepping coil setup for a quick determination of mul- 
tipole coefficients of quadrupole magnets. Langenbeck, B. 
(Gesellschaft fuer Schwerionenforschung (GSI), Darmstadt, Ger.). 

237-243 of In Fifth international conference on magnet 
technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; Comitato 
Nazionale per |’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A double coil system is described. The two coils are con- 
centrically mounted, but they rotate excentrically in a magnetic 
quadrupole field, driven by a stepping motor. The induced voltages 
are mixed and integrated using an electronic fluxmeter. The flux 
due to the pure quadrupole field itself is compensated, the remain- 
ing signals are produced by field distortions. A Fourier analysis 
gives the multipole coefficients of a field expansion. 


20610 Graphic: time-sharing magnet design computer pro- 
grams at Argonne. Lari, R.J. (Argonne National Lab., IL). pp 244- 
255 of In Fifth international conference on magnet technology 
(MT-5). Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale 
per |l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A description is given of three magnet design computer pro- 
grams in use at the Zero Gradient Synchrotron of Argonne Na- 
tional Laboratory. These programs are used in the time sharing 
mode in conjunction with a Tektronix model 4012 graphic display 
terminal. The first program is called TRIM, the second MAGNET, 
and the third GFUN. 


20611 Eddy current screens for fast pulsed magnets. O'Hanlon, 
H. (CERN, Geneva). pp 259-267 of In Fifth international con- 
ference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per I'Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

In the CERN Intersecting Storage Rings (ISR), the stacked 
high energy proton beam is shielded from the perturbing effects of 
the pulsed injection magnet stray field by a fast moving aluminium 
screen. The efficiency of this screen is compared with a mechani- 
cally static screen that forms a rectangular wave guide far below 
cut-off. Details of the screen influence on the extent of the magnet 
good field region is given. 


20612 Pulsed ferrite magnet system with rise and fall time 
below 100 ns. Bossard, P.; Voelker, F. (CERN, Geneva). pp 268- 
277 of In Fifth international conference on magnet technology 
(MT-5). Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale 
per I’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The 50 MeV beam from the Linac is distributed to the four 
levels of the PSB by a system of five pulsed window frame, and 
ferrite cored magnets. This system allows one to control the dura- 
tion of beam injection into the PSB, thus permitting pulse to pulse 
intensity modulation as required by the different demands of 25 
GeV physics, the ISR, and the SPS, as well as certain machine ex- 
periments. The magnets are excited by hv pulse forming LC net- 
works, capable of producing 200 ws current pulses flat to within a 
few parts in 10-* with rise and fall times below 100 ns. The ter- 
minating resistors are mounted under the magnet support and con- 
nected to the PFN via 30 m coaxial transmission lines. The design 
aspects of the magnets and pulse generators, test results, and con- 
structional details of particular interest are presented. 


20613 Some remarks about a simple and low cost beamsteerer. 
Langenbeck, B. (Gesellschaft fuer Schwerionenforschung (GSI), 
Darmstadt, Germany); Liesem, H. pp 411-413 of In Fifth interna- 
tional conference on magnet technology (MT-5). Sacchetti, N. 
(ed.). Frascati, Italy; Comitato Nazionale per |’'Energie Nucleare 
(1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A cheap beam-steerer with a cylindrical aperture is 
described, with which a charged beam can be deflected indepen- 
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dently in the horizontal and vertical directions. The maximum 
deflecting strength is 0.02 Tm for a total length of the magnet of 
0.28 m. 


ION SOURCES 


20614 Production of carbon and nitrogen nuclei and highly 
charged argon and xenon ions in an electron-beam ion source. 
Donets, E.D.; Pikin, A.I. Sov. Phys. - Tech. Phys. (Engl. Transl.); 
20: No. 11, 1477-1482(Nov 1975). 

An ionization factor of ~1 x 10" cm~? at an electron ener- 
gy of about 2.5 keV was achieved in an electron-beam source of 
multiply charged ions with a superconducting solenoid. (The 
ionization factor is the product of the electron flux density and the 
duration of the electron-ion interaction.) Beams of carbon nuclei 
(.C**), nitrogen nuclei (,N*’), argon ions with a charge of +14 
(is Ar+'), xenon ions with a charge of + 29(s;Xe*+2®) were 
produced. Preliminary experimental data are reported on the cross 
sections for sequential ionization of the positive ions of these ele- 
ments. (AIP) 


INJECTION AND EXTRACTION SYSTEMS 


20615 Vacuum system with magnetic-discharge pumps for 
pulsed hydrogen injection. Mirzoev, K.G.; Rogozinskii, V.G. Sov. 
1985). Tech. Phys. (Engl. Transl.); 20: No. 11, 1493-1495(Nov 

In a study of the dynamics of the hydrogen pressure in the 
vacuum chamber of the injector of an I-100 linear proton accelera- 
tor with pulsed hydrogen injection into the ion source and evacua- 
tion by magnetic-discharge pumps, satisfactory agreement is found 
between experimental and calculated results. The experimental 
curves of the pressure changes in the injector chamber are used to 
determine the hydrogren load per pulse, the pressure in the source, 
the transmitting capacity of the exit channel of the source, the 
ma) rate of the pumps, and other properties of the system. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 18801, 18802, 20064, 20677, 
20771, 21539 


20616 (AECL—5503) Nuclear Target Development Society 
proceedings of the 1974 annual conference, Chalk River, Ontario, 
1—3 October 1974. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario. Chalk River Nuclear Labs.). Jan 1975. 199p. (In French 
and English). (CONF-741043—). AECL $9.00. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

The proceedings of an international conference concentrat- 
ing on the general field of target preparation for use with particle 
accelerators are presented. The proceedings include 20 of the 21 
papers that were presented at the meeting dealing with the follow- 
ing topics: (1) preparation of thin (solid) films by vacuum 
evaporation, rolling, chemical deposition, ion implantation, elec- 
trodeposition, and electrospraying; (2) liquid targets; (3) gas tar- 
gets, (4) substrates and parting agents; (5) preparation of target 
materials; and (6) measurement of thickness, uniformity and puri- 
ty. A separate abstract was prepared for each paper for ERDA 
Energy Research Abstracts (ERA). 


20617 (AECL—5503, pp 1-13) Preparation of targets by ion 
implantation. Santry, D.C. (Chalk River Nuclear Labs., Ontario). 
Jan 1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

The technique of using an energetic ion beam to introduce 
ions into a substance is called ion implantation. Although the 
method is used extensively for the doping of semiconductor 
materials for the preparation of commercial semiconductor 
devices, ion implantation has not gained wide acceptance in target 
preparation for nuclear measurements. Various factors are 
described which are involved in target preparation by direct ion 
implantation, and the limitations and pitfalls of the method are 
emphasized. Examples are given of experiments for which ion im- 
planted targets are well suited. 


20618 (AECL—5503, pp 14-28) tion and characteriza- 
tion of actinide targets. Adair, H.L.; Kobisk, E.H. (Oak Ridge Na- 
tional Lab., TN). Jan 1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 
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The preparation of both supported and self-supporting acti- 
nide targets in various geometry configurations having a well 
defined area and thickness is important to the researcher who may 
need such sources for alpha spectrometry, the measurement of 
nuclear constants, for neutron dosimetry, or as targets in transmu- 
tation experiments. Various actinide targets which have been 
produced, together with their thickness range and methods of 
fabrication, are tabulated. Most of the samples were prepared by 
the vacuum evaporation of the oxide, the vacuum reduction-distil- 
lation of the actinide materials, or by loading known amounts of 
actinide oxides or metals in metal containers. These methods are 
described in detail with only a few references to the methods of 
arc melting, levitation melting, rolling and electroplating. Specific 
examples of targets produced and capabilities are given, and many 
of the methods of accurately determining isotope concentration 
and uniformity are discussed. 


20619 (AECL—5503, pp 39-46) Preparation of thin actinide 
targets for the synthesis of the transactinide elements. Lougheed, 
R.; Hulet, E.K. (Univ. of California, Livermore). Jan 1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

The preparation of **Cm and *°Cf targets used for the 
study of element 104 chemistry and the discovery of element 106 
is described. Previously, targets for such experiments were 
ang by electrodeposition; however, as larger amounts of 

m and *°Cf became available, the demands increased for tar- 

gets with densities of 1 mg/cm? or larger. Electroplated targets are 
especially difficult to prepare at these high densities and small tar- 
get areas, especially with the limited number of substrates suitable 
for the experiments. “*Cm and ™°Cf targets were prepared with 
surface densities greater than 1 mg/cm?* by sublimation of their 
fluorides onto heated metal substrates. These targets are free of 
detectable Pb, Bi, and Hg and adhere well at higher surface densi- 
ties than electroplated targets. The alpha spectrum of recoil 
products from these targets no longer show alpha activities from 
the light isotopes of Fr, Ra, Po, and At which earlier obscured the 
detection of new elements. The deposits are silvery and visually 
take on the surface features and grain structure of the substrates. 


20620 (AECL— 5503, pp 47-58) Tailoring of targets for a tan- 
dem accelerator laboratory. Sletten, G. (Univ. of Copenhagen). Jan 
1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

The organization of a target laboratory serving the nuclear 
physics research at a tandem van de Graaff accelerator is 
described. Emphasis is put on the layout of the laboratory and the 
mode of operation. The working force is about 40 h per week 
shared by two technical assistants, and they are supervised by a 
physicist who spends on the average about '/,; of his time on target- 
related problems. The standard techniques employed are presented 
briefly, but selected topics like heavy ion sputtering of actinides 
and the preparation of multilayer targets are described in detail. A 
main feature in the setup is a general target bank or library for the 
whole laboratory. It has been attempted to have a ready-made tar- 
get of as many isotopes as possible of most elements for any ex- 
perimenter at all times. The basic framework of this system has 
worked successfully for about 10 years. 


20621 (AECL— 5503, pp 59-69) Preparation of thin actinide 
metal disks using a multiple disk casting technique. Conner, W.V. 
(Dow Chemical Co., Golden, CO). Jan 1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

A casting technique was developed for preparing multiple 
actinide metal disks which have a minimum thickness of 0.006 
inch. This technique was based on an injection casting procedure 
which utilizes the weight of a tantalum metal rod to force the mol- 
ten metal into the mold cavity. Using the proper mold design and 
casting parameters, it was possible to prepare ten '/, inch diameter 
neptunium or plutonium metal disks in a single casting. This cast- 
ing technique is capable of producing disks which are very 
uniform. The average thickness of the disks from a typical casting 
will vary no more than 0.001 inch, and the variation in the 
thickness of the individual disks will range from 0.0001 to 0.0005 
inch. 

20622 (AECL—5503, pp 70-73) Evaporation of target materi- 


als of low vapor pressure on very thin carbon backings by electron- 
bombardment. Maier-Komor, P. (Univ., Munich). Jan 1975. 
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From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

Thin, uniform targets are needed for high-resolution spec- 
troscopy, especially with heavy ions. Typical target thicknesses are 
of the order 5 to 50 yg/cm?, which precludes the use of self-sup- 
porting foils. Therefore, thin backings have to be used, mainly car- 
bon backings. The preparation techniques are unproblematic if the 
isotopes can be evaporated at moderate temperatures from a boat 
or heated crucible. Damage to the carbon backing can be avoided 
by a thermic shield and by limiting the evaporation rate. Metals 
with very low vapor pressures can only be evaporated by electron 
bombardment from a cooled crucible. Because of the large prima- 
ry beam energy, special precautions have to be followed in order 
to prevent damage to the backing material. The influence of ener- 
gy dissipation in the vapor source on the preparation procedure 
was studied, especially heat flow. 


20623 (AECL—5503, pp 74-75) Self-supporting isotopic 
chromium nuclear targets. Bouchard, C.A. (Univ. Laval, Quebec). 
Jan 1975. F 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

‘°Cr targets were needed for experiment to measure the 
reaction cross section for a-particles, and self-supporting targets 
were desired in order to reduce the background radiation. The 
vacuum evaporation method was used, although chromium is very 
brittle; it is ductile above 200°C, which makes self-supporting tar- 
gets difficult to prepare. Targets of enriched (95 percent) Cr 
were evaporated, and the procedure used is described. 


20624 (AECL—5503, pp 76-82) Cryo-pumped gas target for 
the study of radiative capture reactions. Allen, K.W. (Nuclear 
Physics Lab., Oxford); Dolan, S.P.; Holmes, A.R.; Symons, T.J.M.; 
Watt, F.; Zimmerman, C.M.; Litherland, A.E.; Sandorfi, A. Jan 
1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

The study of resonances in radiative capture reactions is a 
powerful technique for investigating, with very high resolution, the 
properties of virtual states of light nuclei. When solid targets are 
employed, usually as thin films evaporated on to gold backings, 
background and contaminant y-ray yields are troublesome even 
with very clean beam line conditions. These contaminants are lar- 
gely eliminated by the use of transmission type gas targets which 
have several advantages. The main problem with differentially 
pumped gas targets is that high pumping speeds are required in the 
neighborhood of the target apertures for a high gas throughput. 
For this reason, Roots blowers have often been used for the first 
stage of a differential pumping system, although they are expensive 
and noisy, and can give rise to contamination of the vacuum 
system. Cryo-pumps were found to be clean, quiet and convenient 
to use. Experience with both single ended and transmission type 
targets is discussed, and some experimental data are presented. 


20625 (AECL—5503, pp 84-85) Sensitive method for deter- 
mining uranium and thorium contamination in nuclear targets. 
Chung, A.H.; Diamond, W.T.; Litherland, A.E. (Univ. of Toronto, 
Ont.). Jan 1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

In the fission of light elements such as **Mg by bombard- 
ment with high energy electrons, the very low cross section, of the 
order of tens of picobarns in the region Ee = 20 to 45 MeV, and 
the high background of gamma rays, scattered electrons and other 
lightly ionizing particles from the other reactions make the use of 
conventional semiconductor counters impractical. The use of 
Polycarbonate Damaged Track (PDT) detectors in these measure- 
ments is described. 


20626 (AECL—5503, pp 86-94) Some mass measurement 
= Merritt, J.S. (Chalk River Nuclear Labs., Ontario). Jan 
1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

For the problem of determining the thickness of a target, an 
uncomplicated approach is to measure its mass and area and take 
the quotient. The mass measurement aspect of such an approach is 
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examined. It is concluded that the accuracy of mass determinations 
of targets should be on the order of instrument precision (+- a few 
ug) if care is taken in maintaining the performance capability of 
the balance and in its calibration. 


20627 (AECL—5503, pp 95-99) Measure of uniformity of fis- 
sile material targets by the fission track method. Kwinta, J.; 
Amoudry, F. (CEA, Bruyeres-le-Chatel, France). Jan 1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

Neutron flux densities, fission yields, and fission cross-sec- 
tion measurements require the knowledge of the number of atoms 
and (or) the fissile nuclei density per:area unit of a target. In many 
cases, the uniformity of the target is:important, and its determina- 
tion is often necessary even in the case of very thin films. Because 
of its great sensitivity, the ionographic (or fission tracks) method 
constitutes a good operating process for fissile material distribu- 
tions measurements. If a target of fissile material is irradiated with 
an isotropic neutron flux, the smallest variation of the deposit den- 
sity is converted into a variation of the density of the fission tracks 
on the ionographic detector. Results obtained with uranium targets 
of 30 to 40 wg/cm? thickness irradiated neutrons are presented. 
The objectives were: (1) the selection of a suitable technique for 
targets preparation which gives adequate results with respect to 
uniformity and fabrication cost; and (2) the calibration of an auto- 
mated tracks counting device. The fissile material targets are 
prepared by electrodeposition, vacuum evaporation, and electros- 
praying. 


20628 (AECL—5503, pp 100-104) Preparation and handling 
of calcium metal targets. Stinson, J.D. (National Research Council, 
Ottawa, Canada). Jan 1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

A technique for the preparation of calcium metal targets 
from calcium carbonate is described. The method of handling and 
mounting these targets in a nonreactive environment to maintain 
purity is given. 


20629 (AECL—5503, pp 119-150) Sample preparation and 
definition at the Central Bureau for Nuclear Measurements. Van 
Audenhove, J.; Verdingh, V.; Eschbach, H.; de Bievre, P. (Central 
Bureau for Nuclear Measurements, Geel, Belg.). Jan 1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

The Treaty of Rome setting up in 1957 the European 
Atomic Energy Community (Euratom) provided for the foundation 
of a Central Bureau for Nuclear Measurements (CBNM). Work on 
its establishment started at Geel (Belgium) in 1959. CBNM as a 
Nuclear Standards Bureau was planned in close collaboration with 
the European American Nuclear Data Committee and is primarily 
concerned with the promotion of accurate measurements of 
parameters of interest to nuclear energy. It therefore covers the 
fields of neutron, radioisotopes, stable and fissile isotopes measure- 
ments. The execution of these measurements very soon required 
the preparation of the necessary well defined samples, and hence it 
was decided in 1961 to establish a major facility for a sample 
preparation and assaying at CBNM to cover the needs of such 
samples for precise nuclear measurements relevant to nuclear 
energy. Since that time this Sample Preparation Group supplied 
about 30.000 samples covering about 1200 orders from 12 coun- 
tries. A review is given of the present state of the art of a number 
of sample preparation techniques and recent advances in definition 
methods at CBNM. 


20630 (AECL— 5503, pp 151-158) Role of substrates in the 
growth of self-supporting thin films. Ramsay, D. (Stanford Univ., 
CA). Jan 1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

The specific parting agents used in the preparation of self- 
supporting targets of some 40 elements are given. Some general 
conclusions are drawn that could be used as guidelines, and, where 
possible, the data that led to these generalizations is given. It is 
recommended that the list of different substrate materials be ex- 
hausted before going to a procedure of growing a thin film on a 
deliberately heated substrate. The parting substrates used in 
producing self-supporting films for targets in tandem accelerator 
experiments at Stanford University are tabulated. 
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20631 (AECL—5503, pp 167-168) Evaporated self-su 
foils of enriched iron the in-situ reduction 
(State Univ. of New York, Stony Brook). Jan 1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

A description is given of the reduction of isotopically en- 
riched Fe,O, using a controlled thermite reaction. The method will 
produce strain free evaporated films of 100 to 300 yg/cm? which 
can be floated and mounted, using standard techniques, to make 
strong self-supporting targets. 


20632 (AECL—5503, pp 169-178) Special target preparation 
techniques for Chalk River nuclear physics. Gallant, J.L. (Chalk 
River Nuclear Labs., Ontario). Jan 1975. 

From 3. annual conference of the Nuclear Target Develop- 
ment Society; Chalk River, Ontario, Canada (1 Oct 1974). 

In Nuclear Target Development Society proceedings of the 
1974 annual conference. 

The techniques and apparatus are described which were 
developed to fulfill the needs of nuclear physics research at Chalk 
River. They include: a safe apparatus for the preparation of ad- 
sorbed tritium targets, a technique for the fabrication of tempera- 
ture resistant targets of isotopically enriched selenium, an ap- 
paratus for the preparation of reactive metal targets for scattering 
experiments, and a technique for the fabrication and mounting of 
ultra-thin, 2 ~g/cm? carbon stripper films. 


20633 (BNL—20415, pp 309-314) High polarization of target 
for intense beams. Ash, W. (Stanford Univ., CA). Dec 1975. 

From Workshop on polarized targets; Upton, L. I., New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

The polarized proton target is discussed which is being 
completed for an experiment in deep inelastic scattering of 
polarized electrons off polarized protons to be run at SLAC in the 
near future. A quick summary of the device is given, including the 
aspects that are important to the use or novel to the design. The 
special feature of polarization parallel to the beam is a con- 
sequence of the experiment with longitudinally polarized electrons. 
This had substantial impact on the design of the magnet and cryo- 
stat. 


20634 (BNL—20415, pp 315-323) Polarized deuteron targets. 
Borghini, M. (CERN, Geneva). Dec 1975. 

From Workshop on polarized targets; Upton, L. I., New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

A polarized deuteron target with a dilution refrigerator is 
being built at CERN for measuring the polarization in a charge 
exchange experiment. Target materials and deuteron spin parame- 
ters are discussed. (PMA) 


20635 (BNL—20415, pp 325-330) CERN frozen spin target. 
Borghini, M. (CERN, Geneva). Dec 1975. 

From Workshop on polarized targets; Upton, L. I., New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

Preliminary studies on nuclear relaxation and dynamic 
polarization in a small dilution refrigerator having been successful, 
a frozen spin target was constructed. It contains protons which are 
polarized up to 90 percent in a homogeneous magnetic field of 25 
kG, and can be moved without loss of polarization into the more 
inhomogeneous magnetic field of a spectrometer, where less than | 
percent polarization per day is lost. 


20636 (BNL— 20415, pp 331-339) He* cooled polarized proton 
target. Etkin, A. (Yale Univ., New Haven, CT). Dec 1975. 

From Workshop on polarized targets; Upton, L. I., New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

A description is given of a target system routinely giving a 
polarization of 60 percent. The principle components of the target 
are the 25 kG resistive magnet, the He*-He* refrigerator, the 70 
GHz source, and the NMR system. 


20637 (BNL—20415, pp 341-343) LAMPF polarized target 
program. Hwang, C. (Los Alamos Scientific Lab., NM). Dec 1975. 
From Workshop on polarized targets; Upton, L. I, New 
York, USA (3 Jun 1974). 
In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 
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; A summary is given of six experiments approved for running 
time and two experiments in the deferred stage, all requiring 
polarized proton targets. Target design is briefly discussed. (PMA) 


20638 (BNL—20415, pp 345-360) Crystalline HD targets. 
Graf, E.H. (SUNY, Stony Brook, NY). Dec 1975. 

From Workshop on polarized targets; Upton, L. I., New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

Recent proton spin relaxation studies in HD are reviewed. 
The measurements were made under conditions of brute-force 
polarization of up to 40 percent. Proton relaxation times were 
determined as functions of temperature, applied magnetic field, 
and H, and D, impurity concentration. Some practical considera- 
tions in building a usable target are discussed. 


20639 (BNL—20415, pp 379-384) Polarized proton target for 
the MPS. Etkin, A. (City College, NY); Lindenbaum, S.J.; Ozaki, 
S. Dec 1975. 

From Workshop on polarized targets; Upton, L. L., New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

A polarized proton target is proposed which will allow ef- 
fective use of the large acceptance of the BNL Multiparticle Spec- 
trometer (MPS). The frozen spin propanediol target system would 
include a polarizing magnet, a dilution refrigerator, an NMR 
polarization monitor, and a polarizing microwave source. (PMA) 


20640 (LA—6237-MS) Neutron production gas targets. Mar- 
tin, J.T.; Smith, R.K. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Feb 1976. Contract W-7405-eng-36. 4p. Dep. NTIS $3.50. 

A chronology of neutron production gas target techniques 
used at the Los Alamos Scientific Laboratory Van de Graaff facili- 
ty is given, together with detailed descriptions of recent advances. 


20641 6 T de superconducting dipole. Desportes, H. (CEN- 
SACLAY, France). pp 502-506 of In Fifth international con- 
ference on magnet technology (MT-S5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’Energie Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A dc superconducting dipole is in current use at Saclay as a 
polarized target testing facility. This dipole was first designed as a 
model of a beam transport magnet and generates a field of 6 Tesla 
in a useful volume of 9.2 cm aperture and 60 cm length. The 
winding consists of 8 rectangular cross-section racetracks assem- 
bled in a step fashion following the ideal overlapping-ellipse con- 
figuration. A complete description of this dipole is presented 
together with test results and field measurements. 


20642 Uniform field superconducting magnet with good access. 
Court, G.R. (Univ. of Liverpool); Gamet, R.; Hayman, P.J.; Phil- 
lips, D. pp 577-578 of In Fifth international conference on magnet 
technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; Comitato 
Nazionale per I'Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A superconducting magnet was constructed with two coils 
in the ‘’thick’’ Helmholtz configuration. The design allows the best 
possible access to the uniform field region both axially and in the 
median plane between the two coils. The total accessibility ob- 
tained reaches the practical limits suggested by Desportes. The 
magnet is for use in a polarized proton target where polarization is 
required in 3 mutually perpendicular directions relative to an in- 
cident beam line and good access is required to the outgoing parti- 
cles from the target. 


20643 Superconducting magnet for a polarised target nuclear 
physics experiment. Ball, M.; Clee, P.T.M.; Cunliffe, N.; Simkin, J. 
(Rutherford Lab., Chilton, Eng.). pp 606-611 of In Fifth interna- 
tional conference on magnet technology (MT-5). Sacchetti, N. 
(ed.). Frascati, Italy; Comitato Nazionale per |’Energia Nucleare 
(1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

By using a superconducting magnet it is possible to provide 
a central field of 2.5 tesla with a homogeneity of 2 parts in 10* 
over the target volume, which is 30 mm diameter x 50 mm long, 
and a clear cone of half angle 60° from the target center for high 
energy particle scattering. A description is given of the design, 
manufacture, and testing of the superconducting magnet; the spe- 
cial power supply, which maintains the magnetic field to a stability 
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of 5 parts in 10° over a period of 8 hours; and the optimization of 
the coils using the GFUN computer program. 


20644 Dev ts in — technology. Billinge, R. 
(CERN, Cedex, France). pp 3-13 of In Fifth international con- 
ference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’'Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A summary is given of important developments in the 
technology of conventional magnets with particular reference to 
their use in the SPS (Super Proton Synchrotron) now under con- 
struction at CERN. This project requires the utmost in magnetic 
field uniformity and precision, and some recent refinements which 
have allowed this to be achieved at reasonable cost are described. 
Finally, the results obtained are shown, the present limitations 
discussed, and some speculative suggestions made of possible fu- 
ture developments. 


20645 procedures for the Juelich QQDDQ high resolu- 
tion eter. Abdel-Gawad, A. (Inst. for Nuclear Physics, 
Juelich, Ger.); Hardt, A.; Martin, S.; Reich, J.; Brown, K.L.; Hal- 
bach, K. pp 45-51 of In Fifth international conference on magnet 
technology (MT-S). Sacchetti, N. (ed.). Frascati, Italy; Comitato 
Nazionale per I|’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A high resolution (E/AE = 10,000), high dispersion (17 
cm/percent momentum) large solid angle (10 msterad) magnetic 
spectrometer of the type QQDDQ is in progress at the Juelich 
Isochronous Cyclotron. The spectrometer is especially suited for 
high resolution coincidence experiments as well as for ‘’classical’’ 
charged particle spectroscopy in nuclear reactions. After the first 
order design, H/sub t/-windings were investigated in detail to pro- 
vide the necessary variety of higher order corrections. Complete 
beam matching conditions were worked out to optimize the per- 
formance of the spectrometer installation. 


20646 Design of the high resolution spectrometer QQDDQ at 
the Juelich cyclotron. Haas, H.; Wimmer, J.; Fey, H.; Retz, A.; 
Koehler, M. (Kernforschungsanlage, Juelich, Ger.). pp 52-62 of In 
Fifth international conference on magnet technology (MT-S). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A high resolution spectrometer having a momentum resolu- 
tion for particles of | GeV/C is under construction. The design of 
the bending magnets and the quadrupoles are presented. Design 
requirements and design considerations concerning the request of 
an accurate reproducibility (AB/B less than or equal to 10~* in the 
total gap area of 2 m*) are given. Magnet parameters, mechanical 
and electrical design features are discussed. 


20647 High homogeneous field superconducting magnet for Ar- 
gonne polarized proton target. Wang, S.T.; Desportes, H.; Onesto, 
F. (Argonne National Lab., IL). pp 106-109 of In Fifth interna- 
tional conference on magnet technology (MT-5). Sacchetti, N. 
(ed.). Frascati, Italy; Comitato Nazionale per |’Energia Nucleare 
(1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A superconducting magnet for a large polarized proton tar- 
get was designed and built. The magnet consists of a pair of thick 
Helmholtz coils. Each Helmholtz coil consists of 9 step-subcoils 
balancing the ampere turns around the Helmholtz line, thus 
providing an optimum for field uniformity without the help of cor- 
rection coils. This magnet generates 25 kilogauss with field 
uniformity one part in 10,000 over more than 5 cm diameter 
spherical target volume. It was designed to allow a large warm 
bore of 34.5 cm with axial aperture of 96° and, between the Helm- 
holtz pair, a wide warm separation of 12.7 cm with transverse 
aperture of 23°, thus allowing large accessibility to the proton tar- 
get and for the scattering detectors in high energy scattering ex- 
periments. 


20648 Superconducting muon channels. Vecsey, G.; Horvath, 
J.; Zellweger, J. (Schweizerisches Inst. fuer Nuklearforschung, Vil- 
ligen, Switzerland). pp 110-119 of In Fifth international con- 
ference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 
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The first muon channel of SIN, an 8 m long “‘iron clad"’ 
solenoid generating 5 T, was put into operation in 1974. The im- 
pregnated high current density coils are indirectly cooled by forced 
flow of supercritical helium. Magnet and system design is discussed 
with emphasis on some aspects of the advanced combination of in- 
trinsic stability and forced supercritical cooling. Data on the excel- 
lent training-face performance of the magnet and on reliable con- 
tinuous operation are reported. 


20649 SNAKE: a device for correction of the field boundary. 
Enge, H.A.; Kowalski, S.B.; Drentje, A.G.; de Meijer, R.D.; An- 
dergerg, B.; Rohlin, J. (Univ. of Groningen, Netherlands). pp 210- 
213 of In Fifth international conference on magnet technology 
(MT-S5). Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale 
per l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The influence of a flexible iron equal potential bar 
(SNAKE) on the shape of the fringe field was measured and com- 
pared with model calculations. The effect on the field boundary is 
in good agreement. The results show that, with the SNAKES, the 
effective field boundary of a magnet can be adjusted after manu- 
facture. 


20650 X-ray experiments at the Stanford Synchrotron Radia- 
tion Project. Doniach, S.; Lindau, I.; Spicer, W.; Winick, H. 
(Stanford Univ., Calif. (USA)). Acta Crystallogr., Sect. A; 31: No. 
$3, 232(15 Jun 1975). 

From 10. international congress of crystallography of the In- 
ternational Union of Crystallography; Amsterdam, the Netherlands 
(7 Aug 1975). 

Published in summary form only. 


20651 Magneto-optical system for rf-separated particles in the 
Lyudmila liquid-hydrogen chamber. Gubrienko, K.I.; Maisheev, 
V.A.; Sapunov, Y.M.; Sakharov, V.P.; Frolov, A.M.; Gramenitskii, 
I.M.; Zanevskii, Y.V.; Shafranov, M.D. (Institute of High-Energy 
Physics, Serpukhov). Sov. Phys. - Tech. Phys. (Engl. Transl.); 20: 
No. 10, 1355-1360(Oct 1975). 

Calculated and measured characteristics are reported for 
the magneto-optical system used to shape and transport the beams 
of rf-separated particles in the Lyudmila 2-m_liquid-hydrogen 
chamber at the Serpukhov proton accelerator. The measuring 
equipment and the methods for adjusting the system are described 
briefly. (AIP) 


20652 Rf separator of the Lyudmila liquid-hydrogen bubble 
chamber. I. Alferov, V.N.; Vishnevskaya, A.M.; Vladimirstov, 
M.B.; Gorshkov, E.P.; Zarucheiskii, V.G.; Kotov, V.I.; Levin, 
V.M.; Pagirev, V.V.; Prosin, B.V.; Smirnov, V.L.; Sulyaev, R.M.; 
Chernyi, S.A.; Yampol’skii, I.R. Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 20: No. 10, 1361-1364(Oct 1975). 

The rf separator for obtaining separated particle beams at 
the Lyudmila liquid-hydrogen bubble chamber is described. The 
calculated intensities of particles at the bubble chamber, with the 
loss upon separation taken into account, are reported. In the mo- 
mentum range chosen, 1—25 GeV/c, intense beams of kaons, 
pions, and antiprotons can be obtained by extracting only one of 
the 30 bunches of accelerated protons to the external target. Ad- 
justment of the separator for obtaining a beam of 23-GeV/c an- 
tiprotons is described. About 60,000 photographs, with an average 
of four antiprotons per photograph, have been obtained in opera- 
tion of the bubble chamber. The muon background in the beam 
does not exceed 2%, and the pion impurity is less than 1%. (AIP) 


20653 Rf separator for the Lyudmila liquid-hydrogen bubble 
chamber. II. Deflectors. Alferov, V.N.; Vladimirtsov, M.B.; Gin- 
sburg, E.L.; Gubrienko, K.I.; Zarucheiskii, V.G.; Kotov, V.I.; 
Levin, V.M.; Malyshev, I.F.; Meringof, A.V.; Smirnov, V.L.; 
Chikatash, I.A.; Yampol’skii, I.R. Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 20: No. 10, 1364-1368(Oct 1975). 

Limiter waveguides in which a hybrid EH,, wave is excited 
are used as the deflectors for the rf separator. The deflector is 
designed to optimize the intensity of separated particles, with the 
subsequent recovery taken into account. The deflectors are 
fabricated from oxygen-free copper, machined with diamond tools, 
and silver-soldered in vacuum. The vacuum system for the deflec- 
tors provides a limiting vacuum of 1077 torr. For improved operat- 
ing reliability of the deflectors at high power levels, a protection 
system is provided to suppress the excitation of the high-power 
output klystron for an interval of 0.15 ysec after breakdown oc- 
curs in a section. The basic characteristics of the hybrid-wave 
propagation in the deflector (the phase advance in each cell, the 
damping, and the internal reflection) are measured by a nonreso- 
nant-excitation method. The deflector imparts a maximum trans- 
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verse momentum of 25.1 MeV/c to the particles to be separated at 
a power level of 20 MW and at a working frequency of 2797.5 
MHz. This momentum differs from the calculated value by less 
than 6%. (AIP) 


20654 Rf oo for the Lyudmila liquid-hydrogen bubble 
chamber III. power supply. Alferov, ‘IN, Ananich, P.V.; 
Belov, Y.V.; Vetkin, V.A.; Vishnevskaya, A.M.; Gorshkov, E.P.; 
Grigolovich, L.R.; Gryzlov, A.L; Il’ichev, V.M.; Isserlin, E.B.; 
Kvashonkin, I.A.; Kuperman, G.M.; Negurei, A.V.; Pagirev, V.V.; 
Prosin, B.V.; Robina, V.M.; Tvelenev, S.A.; Khatuntsev, S.F.; 
Chernyi, S.A.; Shul’ga, A.P.; Yampol’skii, I.R. Sov. Phys. - Tech. 
Phys. (Engl. Transl.); 20: No. 10, 1369-1375(Oct 1975). 

The structure, features, and basic parameters of the rf 
power supply for the rf separator for the Lyudmila liquid-hydrogen 
bubble chamber are described. The methods for stabilizing the 
electrical length of the microwave system and the modulator out- 
put voltages are discussed. With these stabilization methods it is 
possible to restrict to 6 degree the rms error in the maintenance of 
the phase difference between the deflectors at power levels up to 
20 MW. (AIP) 


STORAGE RINGS 


REFER ALSO TO CITATION(S) 20566, 20588, 20589, 20593, 
20594, 20760, 20761, 20763, 20764, 20765, 20768, 20769, 
20772, 20773, 21637 


20655 (AD/A—005784) Operation of the Synchrotron Radia- 

tion Center of the University of Wisconsin. Final report, 1969-1974. 

Rowe, E.M. (Wisconsin Univ., Stoughton (USA). Physical 

—" Lab.). 1975. Contract F44620-70-C-0029. 65p. NTIS 
4.25. 

A report is given of the operation of a 240 MeV electron 
storage ring as an intense source of synchrotron radiation for a 
wide variety of investigations in the far ultraviolet and soft x-ray 
region of the electromagnetic spectrum. The performance of the 
storage ring was improved, and a number of optical instruments of 
advanced design and performance were developed. Studies of the 
orbit dynamics of the circulating electrons in the storage ring were 
carried out, and the results of these studies were applied to the 
storage ring to bring about a large increase in stored beam current 
and beam lifetime. A 44 MeV microtron was designed and built to 
replace the original storage ring injector, resulting in improved re- 
liability of the storage ring and a reduction in operating costs and 
power demand. (GRA) 


20656 (BNL—50490) Alternate coil configurations for a super- 
conducting quadrupole. Dahl, P.F.; Jellett, K. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 8 Dec 1975. Contract E(30-1)- 
16. 24p. Dep. NTIS $3.50. 

Two superconducting quadrupole coil designs of the cos 2 
theta type are compared. One is a four-layer coil configuration, 
based on a relatively narrow braid conductor; the other consists of 
a single layer wound from a wider conductor. Field computation 
and excitation requirements are presented, taking into account 
saturation of the circular iron shield surrounding the coils. 


20657 (BNL—50509) Impact of a stacking ring on p anti p 
collisions in ISABELLE. Kycia, T.F.; Month, M. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 11 Feb 1976. Contract E(30-1)- 
16. 10p. Dep. NTIS $3.50. 

Some thoughts on p anti p collisions in ISABELLE are 
presented. The proposed option using 200 GeV protons is recon- 
sidered. It is contrasted with a new scheme which makes use of a 
stacking and accelerating ring (SAR). It is demonstrated that the 
two methods are competitive, with the scheme using the SAR 
providing somewhat greater performance potential. 


20658 (LBL—4800, pp 215-227) Report of PEP experimental 
areas group. Carrol, A.; Case, B.; Coyne, D. 1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

A discussion is given of the updated design of the experi- 
mental areas for the PEP storage rings. The design update includes 
a majority of the recommendations resulting from the 1974 PEP 
Summer Study. A description of the proposed experimental areas, 
a summary of detectors proposed during the 1975 Summer Study, 
and further recommendations are given. (PMA) 


20659 (LBL—4800) Proceedings of the 1975 PEP summer 
study, July 28—August 20, 1975, Berkeley, California. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 1975. 
228p. (SLAC—190; PEP—178). Dep. NTIS $9.00. 

Separate abstracts were prepared for the 27 papers in this 
report. (RWR) 
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20660 (LBL—4800, pp 4-7) Ex ter’'s view of PEP. 
— J.M. (Stanford Linear Accelerator Center, CA). Dec 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

Since the 1974 Summer Study, the PEP design has been 
greatly refined in ways that have very much expanded its physics 
capabilities. The effects of the changes on the luminosity vs. ener- 
gy function, beam polarization, and backgrounds are discussed. 


20661 (LBL—4800, pp 23-25) Beam pipe for polarization ex- 
periments. Martin, F. Dec 1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

The design of a polarized beam vacuum chamber for the 
PEP storage rings is discussed, including the cooling system, the 
radiation absorber, and chamber dimensions. The chamber has a 
complicated shape and is designed to absorb the synchrotron 
radiation coming from the polarized magnetic fields and to cover 
the energy range from 5 to 15 GeV/c. (PMA) 


20662 (LBL—4800, pp 26-30) System for obtaining longitu- 
dinal beam polarization at PEP with vertical dipoles located outside 
of the interaction region. Garren, A.; Kadyk, J. Dec 1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

A spin rotation system (SRS) is proposed in which the cen- 
tral orbit is bent by vertical dipoles located outside of the interac- 
tion region. The spin is rotated as before by the (g-2) precession in 
these magnets. Some important features of the system are the fol- 
lowing: (1) there is no reduction in luminosity resulting from ad- 
ding the SRS; (2) somewhat less (about 30 percent less) 
synchrotron power is radiated than in the Schwitters-Richter 
scheme; (3) low-field vertical bending magnets and masks are in- 
cluded in the SRS in order to shield the detector from the 
synchrotron radiation, at least in part; (4) selection of either the 
SRS mode or the conventional operating mode is achieved simply 
by choice of alternative settings of magnet currents; and (5) the 
interaction region is left completely unencumbered for disposition 
of the experimental apparatus. 


20663 Multipole magnets for the Daresbury Synchrotron 
Radiation Source. Marks, N. (Daresbury Lab., Eng.). pp 22-24 of 
In Fifth international conference on magnet technology (MT-5). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The Daresbury Synchrotron Radiation Source will be a 2 
GeV electron storage ring. In addition to bending and focusing 
magnets, the separated function lattice also requires sextupole and 
higher order magnets for chromaticity and instability correction. It 
is proposed to build these facilities into sixteen multipole magnets 
which each have a twelve pole configuration. Heavy current sextu- 
pole coils will excite six of these poles for chromaticity correction. 
Tweive additional coils wound on the back leg of each magnet will 
have individual current control from the central computer system, 
and will be able to produce dipole, quadrupole, sextupole, octu- 
pole and decapole correction fields. These can be of vertical, 
horizontal, or skew orientation and can be produced separately or 
in any combination in each magnet. The sixteen magnets will be 
independent of each other. 


20664 Dc power supplies for the DORIS storage rings. Bothe, 
W. (DESY, Hamburg). pp 81-84 of In Fifth international con- 
ference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Specifications and design of 40 power supplies for the mag- 
net circuits of the double storage rings DORIS are summarized. 
Current regulation is discussed as a means for ramp operation to 
control errors. 


20665 Operation of a three coil 5 megajoule superconducting 


magnet system at the electron storage ring DORIS. 
Eschricht, W.; Fiebig, H.J.; Horlitz, G.; Knopf, U.; Knust, G.; 
Nowakowski, K.D.; Peters, W.; Stahlschmidt, W.; Wolff, S. 
(DESY, Hamburg). pp 85-92 of In Fifth international conference 
on magnet technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; 
Comitato Nazionale per |’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 
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A combination of the 1.4 m/2 Tesla detector magnet 
'Pluto’’ with two superconducting compensation coils of 0.58 m 
length, 0.42 m warm inner diameter, and 2.3 Tesla central field 
was operated continuously over a period of several months. Elec- 
trical, mechanical, and cryogenic problems arise from the coupling 
of the coils. Solutions to these problems and the performance of 
the system over long running times are presented. 


20666 New CERN muon storage ring. Borer, K. (Univ., Bern); 
Drumn, H.; Eck, C.; Petrucci, G.; Runolfsson, O. pp 133-135 of In 
Fifth international conference on magnet technology (MT-5). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A description is given of the measurement, shimming, and 
performance of the new CERN Muon Storage Ring magnet, which 
was built to measure (g-2) of the muon. 


20667 Measuring system for magnets with cylindrical sym- 
metry. Wyss, C. (CERN, Geneva). pp 231-236 of In Fifth interna- 
tional conference on magnet technology (MT-5). Sacchetti, N. 
— Frascati, Italy; Comitato Nazionale per |I’Energia Nucleare 
(1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A simple and very precise system for the measurement of 
magnets with cylindrical symmetry is described. This system was 
first used to determine the shims and, subsequently, for the final 
magnetic measurements of the sextupole and octupole lenses for 
resonance compensation in the CERN Intersecting Storage Rings 
(ISR). The method of measurement is based on the use of a coil 
which rotates stepwise around the axis of symmetry of the magnet. 
The harmonic coefficients of the magnetic potential are deter- 
mined by a numerical harmonic analysis of the flux linked by the 
coil. The high precision is achieved by using a coil which measures 
only the azimuthal component of the field; the harmonic response 
of this type of coil is given. The use of compensatior coils to sup- 
press the main harmonic and measure only the higher multipole 
content of the field is also described. The measuring machine is 
controlled by a 16 K-bit computer, which also performs the har- 
monic analysis of the measurements on-line. A magnet can be 
measured in 20 minutes. 


20668 (SLAC-Trans—173) Specification for the delivery of 

sections made of aluminum alloy for use as vacuum cham- 
bers. (Deutsches Elektronen-Synchrotron (DESY), Hamburg (F.R. 
Germany)). 18 Apr 1975. Translation of DESY—B2-451. 10p. 
Dep. NTIS $3.50. 

Possible extension of the research facility by a large storage- 
ring facility is presently being planned at DESY. For preliminary 
engineering tests concerning the dimensions of the vacuum system, 
there is a need for two extruded special sections made of an alu- 
minum alloy, which are to be fabricated as vacuum chambers in 
deflecting magnets and in focussing magnets. Conditions of the 
contract and technical requirements of the special sections are 
given. 


20669 Thermal of gases from aluminum alloy Al 
6061, their rates and activation energies. Halama, H.J.; Herrera, 
J.C. (Brookhaven National Laboratory, Associated Universities, In- 
corporated, Upton, New York 11973). J. Vac. Sci. Technol.; 13: 
No. 1, 463-466(Jan 1976). 

The use of Al in the construction of the vacuum chamber of 
intersecting proton storage rings has several advantages over the 
use of stainless steel. We have, therefore, undertaken UHV studies 
on long pipes made of Al alloy 6061 to see whether this material 
could be used in the proposed proton intersecting storage accelera- 
tor facility ISABELLE at Brookhaven. The outgassing rates, mea- 
sured by two different methods, are compared for several surface 
treatments and three bakeout temperatures. The lowest outgassing 
rate of less than 1x10-"* Torr | s"'cm~? was obtained with Ar and 
O, discharge cleaning. The residual gas in the pipe contained more 
than 99% H, with traces of CO and CO,. By observing the tem- 
perature dependence of the desorption of these gases, we have 
measured the heat of diffusion of H, (E/sub H/2=10.5+-1.0 
kcal/mole) and the thermal activation energies of CO (E/sub 
CO/=29+-2 kcal/mole) and CO, (E/sub CO/2=25+-2 kcal/mole). 
Ar, with a peak desorption at 280degree—300 degreeC, also ap- 
pears to be embedded in the metal. Since all commercially availa- 
ble UHV equipment uses stainless steel flanges, we have in- 
vestigated the behavior of the stainless steel to Al transitions up to 
350degreeC. (AIP) 
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INSTRUMENTATION 
REFER ALSO TO CITATION(S) 20932 


RADIATION INSTRUMENTATION 
REFER ALSO TO CITATION(S) 20172, 21502 


20670 (AD/A—005564) Bibliography of Soviet material on 
radiation detection, 1972-1974. Kourilo, J. (Informatics, Inc., 
Rockville, Md. (USA)). 31 Jan 1975. Contract N00600-75-C- 
0018. 52p. NTIS $4.25. 

This is a bibliography of Soviet open-source material on 
radioactivity detection and measurement techniques, covering the 
period from 1972 through 1974. Entries are listed alphabetically 
by author; a source abbreviation list for serial publications is ap- 
pended. (GRA) 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 19241, 20167, 20787, 22394 


20671 (AD-A—016530) Measurement of energetic particle 
radiation at the synchronous altitude aboard ATS-6. Interim report. 
Paulikas, G.A.; Blake, J.B.; Imamoto, S.S. (Aerospace Corp., El 
Segundo, Calif. (USA). Space Physics Lab.). 30 Sep 1975. Con- 
tract F04701-75-C-0076. 32p. NTIS $3.75. 

Sponsored in part by National Aeronautics and Space Ad- 
ministration, Washington, D.C. Contract NASw-2762. 

The Aerospace Corporation energetic electron—proton 
spectrometer operating on ATS-6 is described. This experiment de- 
tects energetic electrons in four channels between 140 keV and 
greater than 3.9 MeV, measures energetic protons in five energy 
channels between 2.3 and 80 MeV and energetic alpha particles in 
three channels between 9.4 and 94 MeV. After more than a year 
of operation in orbit, the experiment continues to return excellent 
data on the behavior of energetic magnetospheric electrons as well 
as information regarding the fluxes of solar protons and alpha par- 
ticles. (GRA) 


20672 Method for calibration measurement in a liquid scintilla- 
tion counter and carrier used in the method. Reunanen, M.A. US 
Patent 3,935,449. 27 Jan 1976. Priority date 3 Nov 1972, Sweden. 
4p. 

The present invention relates to a method for use in liquid 
scintillation measurements to feed an accurately determined 
amount of radioactive substance to a fluid scintillation system for a 
calibration measurement. According to the invention an accurately 
determined amount of radioactive substance is adsorbed to a carri- 
er, which is introduced into the fluid scintillation system. The in- 
vention also relates to a carrier for use in the method. 


20673 (UCRL—50025-76-1, pp 4-5) Neutron-monitoring 
system solves criticality false-alarm problem. 10 Mar 1976. 

In Electronics Engineering Department quarterly report No. 
1, 1976. 

"Crying Wolf’’ can have very serious consequences when 
monitoring the criticality of fissionable materials, especially when 
you have only seconds in which to evacuate the area where a criti- 
cality accident occurs. For this reason, EE has developed a new, 
more reliable criticality-monitoring system for the Laboratory's 
Diagnostic Chemistry Building. The old monitoring system, based 
on gamma detection, was prone to false alarms being triggered by 
the gamma activity of materials handled in the building during nor- 
mal work operations. The new alarm system relies on neutron de- 
tection to warn of criticality accidents. A brief description of the 
new system is given. 


20674 Solid state alpha chamber assembly (19 Jul 1973) 
(Engineering Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2430). 

8 drawings. 

Drawings indicating dimensions and surface treatments are 
given for a solid state alpha chamber assembly. The drawings in- 
clude: (1) fastener modification; (2) hinge block; (3) mounting 
block; (4) door; (5) back cover plate; (6) cylinder; (7) assembly; 
and (8) solid state insert. (PMA) 


20675 Hand and shoe monitor (29 Mar 1973) (Engineering 
Materials). (Atlantic Richfield Hanford Co., Richland, Wash. 
(USA)). (CAPE—2432). 

6 drawings. 


OCTOBER 1976 


The design and description are given of an instrument used 
in the Richland reactor areas to detect contamination on personnel 
working with radioactive materials. The basic drawings of the elec- 
trical systems, instrument standards, and a report describing the 
— specifications, circuitry, and calibrating equipment are 
included. 


20676 Design of a digital logarithmic ratemeter circuit. 
Osborne, R.V. (Chalk River Nuclear Labs., Ont.). JEEE Trans. 
Nucl. Sci.; NS-22: No. 3, 1952-1957(Jun 1975). 

The state of a binary counter that has accumulated pulses is 
digitally converted to a logarithmic representation to base 2. The 
characteristic is determined by a shift register which locates the 
leading bit. A 3-bit mantissa over a factor of 2 is generated by a 
logic look-up table from the second to the fifth most significant 
bits. The root mean square error in the mantissa is 2.7 percent and 
the maximum error is 6.6 percent. The output signal is derived 
from a digital-to-analog converter. In a particular application 
where the analog output is displayed on a 5-decade scale for 
counting rates from 0.1 s~' to 10* s~', the maximum error from 
conversion is less than | percent of full-scale reading. Up to 8 
decades may be displayed. The mninimum counts to be accumu- 
lated before conversion, and hence the statistical accuracy, may be 
preset. The shortest counting time is 5s but longer times, up to 
640s, are automatically allowed in order to satisfy a preset count 
limit. The circuit described here has been developed for use with a 
monitor that measures the concentration of tritiated water vapor in 
the air using a plastic scintillator flow counter. 


20677 An experimental system for providing data to test evalu- 
ated secondary neutron and gamma-ray-production cross sections 
over the incident neutron energy range from 1 to 20 MeV. Morgan, 
G.L.; Love, T.A.; Perey, F.G. (Oak Ridge National Lab., Tenn. 
oie Nucl. Instrum. Methods; 128: No. 1, 125-139(15 Sep 
1975). 

A system is described which allows simultaneous measure- 
ment of secondary neutron and gamma-ray production cross sec- 
tions. Measurements can be made rapidly over wide energy ranges. 
An electron linac is used as a neutron source. Annular scattering 
samples located 47 m from the neutron source are viewed by a 
NE-213 scintillation counter. Multiparameter data acquisition is 
—~ by on-line computer for incident neutron energies from | to 

0 MeV. 


20678 Portable instrument for selectively detecting alpha-parti- 
cles derived from radon. Chapuis, A.M.; DaJlevic, D. (to Commis- 
sariat a l’Energie Atomique). US Patent 3,922,555. 25 Nov 1975. 
Priority date 13 Jul 1972, France. 4p. 

A portable instrument of the pocket type designed primarily 
for monitoring atmospheric contamination in uranium mines by 
selectively detecting the a-particles emitted simultaneously by the 
daughter products of radon, namely radium A and radium C’ is 
described. The instrument comprises in combination a tube con- 
taining a suction fan for drawing external air through a filter which 
retains the a-emitting aerosols, a detector in which the a-particles 
corresponding to the respective energies of the a-emissions of radi- 
um A and of radium C’ are detected separately, and two collima- 
tors placed between the filter and the detector. 


20679 Stripline radiation detection apparatus. Glasow, P. (to 
Siemens Aktiengesellschaft). US Patent 3,925,669. 9 Dec 1975. 
Priority date 14 Aug 1972, German, Federal Republic of (F.R. 
Germany). 4p. 

A sheet of semiconductor material on the opposite planar 
sides of which a plurality of spaced parallel stripline electrodes are 
disposed is described. The electrodes are offset with respect to 
each other by a predetermined angle, and the resistance of the 
semiconductor material and the potential applied to the electrodes 
are selected so that the depth of the field zone created is equal ap- 
proximately to the distance between the oppositely disposed elec- 
trodes at their crosswise points of intersection. The electrodes on 
the upper side of the sheet are spaced apart by a distance equal to 
at least twice the combined thickness of the sheet of semiconduc- 
tor material and the electrodes. 


20680 System controller for use with radiological assay system. 
Bergman, S.C.; Gnirrep, T.B.; Nazzaro, C.A. (to Hoffmann-La- 
Roche Inc.). US Patent 3,925,644. 9 Dec 1975. Filed date 4 Feb 
1974. 12p. 

A system controller is disclosed for use in a system for auto- 
matically performing radiological assays. The controller couples 
raw data from a scintillation counter to a calculator and feeds the 
calculator output, in suitable form, to one or more of a plurality of 
output devices. The data from the scintillation counter, which ap- 
pears in decimal form, is converted to a multi-bit binary signal and 
stored in registers for transmission to the calculator. After the cal- 
culator has analyzed the data from the counter, the output data 
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from the calculator is gated into additional registers in the system 
controller at appropriate times under the control of a timing pulse 
generator within the controller. The selection of the output devices 
is dependent upon the information stored within the additional 
controller registers. 


20681 Scintillating camera. Viasbloem, H. (to N.V. Optische 
Industrie ‘‘de Oude Delft’’). US Patent 3,935,461. 27 Jan 1976. 
Priority date 9 Mar 1973, Netherlands. 6p. 

The invention relates to a scintillating camera and in par- 
ticular to an apparatus for determining the position coordinates of 
a light pulse emitting point on the anode of an image intensifier 
tube which forms part of a scintillating camera, comprising at least 
three photomultipliers which are positioned to receive light 
emitted by the anode screen on their photocathodes, circuit means 
for processing the output voltages of the photomultipliers to derive 
voltages that are representative of the position coordinates; a 
pulse-height discriminator circuit adapted to be fed with the sum 
voltage of the output voltages of the photomultipliers for gating 
the output of the processing circuit when the amplitude of the sum 
voltage of the output voltages of the photomultipliers lies in a 
predetermined amplitude range, and means for compensating the 
distortion introduced in the image on the anode screen. 


20682 Whole body imaging. de Luca, P.C.; Stoddart, H.F.; Jef- 
fries, D. (to Cleon Corp.). US Patent 3,935,462. 27 Jan 1976. 
Filed date 4 Mar 1974. 18p. 

A whole body imaging system rapidly forms a quality image 
of the bony structure, soft tissue or specific organs of a patient 
who has been injected with a suitable radioactive tracer chemical. 
A radiation detector head assembly includes a number of detector 
subassemblies, each having a lead collimator with tapered holes for 
admitting gamma radiation from a small area of the patient to a 
scintillation crystal that converts the gamma rays admitted by the 
collimator into visible or ultraviolet energy pulses. A photomul- 
tiplier converts these pulses into electrical pulses. A row of equally 
spaced detector subassemblies reciprocate within a nonreciprocat- 
ing lead shield along the long axis of the array over a distance sub- 
stantially equal to the separation between adjacent ones of the 
small areas. Associated electronic and electromechanical apparatus 
control the reciprocating motion and the longitudinal motion of 
the radiation detector head assembly, and process the photode- 
tected signals to produce in a relatively short time a visible image 
of the radiant energy emanating from the whole body of the pa- 
tient scanned. 


20683 Apparatus for sensing radiation and providing electrical 
readout. Michon, G.J. (to General Electric Co.). US Patent 
3,935,446. 27 Jan 1976. Filed date 28 Feb 1975. 12p. 

An array of radiation sensing devices each including a pair 
of closely coupled conductor-insulator-semiconductor cells, one a 
row line connected cell and the other a column line connected 
cell, is provided on a common semiconductor substrate. The 
potential well associated with the row connected cell is deeper 
than the potential well associated with the column connected cell. 
Read out of a row of devices is accomplished by lowering the ab- 
solute potential of the row line to cause charge stored in the row 
connected cells to transfer to column connected cells of the row. 
The voltage on each of the column lines is d in e to 
provide a video signal, Subsequent to sensing the column line 
potentials can be lowered to inject the stored carriers into the sub- 
strate or the row line potential may be reestablished to return the 
stored charge to the potential wells associated with the cells con- 
nected to the row lines and thus permit repeated read out. 


20684 Multiple cathode gas proportional detector. Zingaro, 
W.P. US Patent 3,935,464. 27 Jan 1976. Filed date 17 Dec 1973. 
6p. 


A detector for ionizing radiation is described comprising a 
generally cylindrical enclosure which contains an ionizable gas, a 
central wire which with a peripheral wall constitute the electrodes 
of the device, and a window to permit entry of ionizing radiation. 
With appropriate potentials applied to the central wire and 
peripheral wall, ionizing radiation produces electrons which are at- 
tracted to the central wire and positive ions which are attracted to 
the peripheral wall in proportion to the intensity of the radiation. 
One or more auxiliary electrodes are provided which extend paral- 
lel to and between the central electrode and the peripheral wall. 
An appropriate potential is applied to this auxiliary electrode to 
neutralize the positive ions. 


20685 Method of producing a representation of a planar sec- 
tion of a body using scanning radiology. Percival, W.S. (to EMI 
Ltd.). US Patent 3,936,636. 3 Feb 1976. Priority date 7 Apr 1973, 
United Kingdom of Great Britain and Northern Ireland (UK). 6p. 
In radiological apparatus, edge values derived by monitoring 
the radiation passed through a body along many co-planar paths 


are subjected to a transformation process, such as a convolution 
integral or Fourier transform process, in order to evaluate the ab- 
sorption or transmission coefficients of the elements of a matrix of 
elements notionally delineated, in the plane of the paths, in the 
body. The values are inversely transformed to synthesize further 
edge values, and corresponding ones of the first mentioned and 
further edge values are compared to derive edge value error 
signals. The edge value error signals are indicative of errors in the 
evaluation of said coefficients and they are subjected to the afore- 
mentioned transformation process to derive therefrom individual 
correction signals for the various elements of the matrix. 


20686 R . Gibbons, D.J. (to EMI Ltd.). US Patent 
3,936,638. 3 Feb 1976. Priority date 6 Jul 1973, United Kingdom 
of Great Britain and Northern Ireland (UK). 4p. 

In a method of investigating a body by means of penetrating 
radiation such as X- or y-radiation, the energy of the radiation is 
chosen to be such that the radiation is scattered, rather than ab- 
sorbed, by the body. The scattered radiation is detected by means 
of banks of detector means disposed on the opposite side of the 
body to the source, and the detector means include energy analyz- 
ing means to enable the angle of incidence thereon of scattered 
radiation to be determined. 


20687 Gamma ray camera with corrugated collimators. 
Muehllehner, G. (to G. D. Searle and Co.). US Patent 3,937,696. 
10 Feb 1976. Filed date 14 Nov 1974. 8p. 

A gamma ray camera system, such as an Anger-type 
camera, fitted with a collimator comprising an arrangement of 
straight and corrugated strips of lead foil is described. One em- 
bodiment comprises a parallel multichannel collimator employing 
corrugated strips with regular, parallel corrugations. A second em- 
bodiment comprises a focusing multi-channel collimator employing 
corrugated strips having corrugations which focus substantially to a 
common point and are generally wider and deeper on the side 
more remote from said common point. 


20688 Compositions and process for liquid scintillation count- 
ing. Kauffman, J.M. (to New England Nuclear Corp.). US Patent 
3,939,094. 17 Feb 1976. Filed date 30 Nov 1973. 18p. 

Liquid scintillation counting compositions which include 
certain polyethoxylated poly(oxypropylene) emulsifiers allow sta- 
ble dispersion of aqueous or other samples merely by shaking. 
Preferred are mixtures of such emulsifiers, which give homogene- 
ous, monophasic-appearing dispersions over wide ranges of tem- 
perature and aqueous sample content. Certain of these emulsifiers, 
without being mixed, are of particular advantage when used in 
analysis of samples obtained through radioimmunoassay 
techniques, which are extremely difficult to disperse. Certain of 
these emulsifiers, also without being mixed, uniformly give 
homogeneous, monophasic appearing aqueous couting samples 
over much wider ranges of aqueous sample content and tempera- 
ture than prior sample emulsifiers. 


20689 Strip type radiation detector and method of making 
same. Jantsch, O.; Feigt, I.; Willig, W.R. (to Siemens Aktien- 
gesellschaft). US Patent 3,939,555. 24 Feb 1976. Priority date 20 
Jul 1972, German, Federal Republic of (F.R. Germany). 8p. 

An improved strip detector and a method for making such a 
detector in which a high resistivity N conduction semiconductor 
body has electrode strips formed thereon by diffusion is described. 
The strips are formed so as to be covered by an oxide layer at the 
surface point of the PN junction and in which the opposite side of 
the semiconductor body then has a substantial amount of material 
etched away to form a thin semiconductor upon which strip elec- 
trodes which are perpendicular to the electrodes on the first side 
are then placed. 


20690 Gamma camera display system. Stout, K.J. (to 
Raytheon Co.). US Patent 3,942,011. 2 Mar 1976. Filed date 23 
Dec 1974. 10p. 

A gamma camera is described having an array of photomul- 
tipliers coupled via pulse shaping circuitry and a resistor summing 
and weighting circuit to a display for forming an image of a 
radioactive target. A modulation circuit for reducing the intensity 
of points on the display located at positions corresponding to posi- 
tions of the photomultipliers for removing an apparent image of 
the array is described. 


20691 System for monitoring the position, intensity, uniformity, 
and directivity of a beam of ionizing radiation. Boux, R. (to 
C.G.R.-Mev). US Patent 3,942,012. 2 Mar 1976. Priority date 26 
Jan 1973, France. 4p. 

A monitoring device transparent to ionizing radiation, 
designed to measure the orientation, intensity and uniformity of an 
incident beam, comprises a cylindrical housing forming at least one 
ionization chamber with one or more ion-collecting electrodes 
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transverse to the housing axis, each electrode being subdivided 
into a plurality of mutually insulated conductive elements con- 
nected to respective amplifiers. The elements of at least one elec- 
trode include one or more outer elements surrounding or bracket- 
ing one or more inner elements to measure the radiation in a cen- 
tral zone and a peripheral zone. The outputs of the respective am- 
plifiers are additively and subtractively combined in an evaluation 
circuit. 


20692 Method and apparatus for detecting micro-organisms. 
Mirsky, J. US Patent 3,941,660. 2 Mar 1976. Filed date 20 Jan 
1975. 8p. 

A method and apparatus is described for determining the 
presence and quantity of micro-organisms, such as bacteria, fungi 
and yeast, in a given sample. The apparatus includes two sealed 
containers, a portion of which may be penetrated by a sharp in- 
strument, as for example, glass vials with flexible septum tops. One 
container includes a radioactive nutrient medium which is capable 
of supporting the life process of the micro-organism whose 
presence is being tested. The second container includes a liquid 
scintillation solution which absorbs the product of metabolism of 
the organisms. The sample is introduced into the first sealed con- 
tainer, for example, by means of a standard syringe. Any micro-or- 
ganisms present will consume the radioactive nutrient and as a 
result produce radioactive waste. Means are then applied to 
penetrate the containers and allow the flow of the radioactive 
metabolic product from the first container to the second container 
while preventing any contamination from the ambient. The liquid 
scintillation solution will emit light in proportion to the amount of 
the product of metabolism collected from the first container. This 
light may be detected by standard liquid scintillation counters, thus 
providing a qualitative and quantitative measure of the micro-or- 
ganism in the tested sample. 


20693 Densitometer for measuring the density of an optical ele- 
ment such as a film badge. Anderson, R.J. (to Beckman Instru- 
ments, Inc.). US Patent 2,942,898. 9 Mar 1976. Filed date 25 Jul 
1974. 8p. 

A densitometer for providing an output which is a function 
of the density of a film badge in a photodosimeter system is 
described. The light passing through the film badge is received by 
a photodiode which generates a current signal which is directly 
proportional to the intensity of the received light. The current 
signal is converted to a voltage signal, the converting means being 
biased so that the voltage signal is zero when no light is received 
by the photodiode. The voltage signal is applied, together with a 
reference voltage, to a log-ratio circuit which generates an output 
signal proportional to the log of the ratio of the reference voltage 
to the voltage signal, the output of the log-ratio circuit being dis- 
played. A circuit is operative, when the film badge is removed 
from the light path, to adjust the reference voltage until the output 
of the log-ratio circuit is zero. 


20694 High energy radiation detector having improved reflec- 
tive backing for phosphor layer. Vosburgh, K.G. (to General Elec- 
tric Co.). US Patent 3,944,835. 16 Mar 1976. Filed date 25 Sep 
1974. 16p. 

A reflective backing member has an array of closely spaced 
corner reflectors adjacent to the input surface of a layer of materi- 
al that absorbs high energy radiation events and converts them to 
light photons. The corner reflective surface causes rearward travel- 
ing light photons to be reflected along a path substantially parallel 
to the initial rearward path so that the reflective member provides 
a high quality reflective surface with less degradation of spatial 
resolution of an image produced by the light photons than occurs 
with conventional reflective backing members. 


20695 System and method of liquid scintillation counting. Rap- 
kin, E. (to Intertechnique, S.A.). US Patent B 071,613. 16 Mar 
1976. Filed date 11 Sep 1970. 28p. 

A method of liquid scintillation counting utilizing a com- 
bustion step to overcome quenching effects comprises novel fea- 
tures of automatic sequential introduction of samples into a com- 
bustion zone and automatic sequential collection and delivery of 
combustion products into a counting zone. 


20696 Liquid scintillation counting system with automatic gain 
correction. Frank, R.B. (to G.D. Searle and Co.). US Patent 
3,946,231. 23 Mar 1976. Filed date 12 Jun 1968. 8p. 

An automatic liquid scintillation counting apparatus is 
described including a scintillating medium in the elevator ram of 
the sample changing apparatus. An appropriate source of radia- 
tion, which may be the external source for standardizing samples, 
produces reference scintillations in the scintillating medium which 
may be used for correction of the gain of the counting system. 
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20697 Inorganic vitreous detector material. Kaes, H.H. (to 
Ernst Leitz GmbH). us Patent 3,947 282, 30 Mar 1976. Filed date 
13 Dec 1973. 6p. 

An ae awe vitreous detector material which in principle is 
composed the three-component system consisting of 
metaphosphoric acid, aluminum metaphosphate, and zinc oxide, is 
used for the determination of the energy of particles of high ener- 

y. Such a material may additionally contain silicon dioxide and 
ron trioxide. 


20698 Scintigram display apparatus with multilevel analysis 
and two-dimensional interpolation. Ikebe, J.; Nawa, O.A. (to 
Hitachi Medical Corp.). US Patent 3,947,684. 30 Mar 1976. Pri- 
ority date 28 Sep 1973, Japan. 12p. 

In the isocount scintiscanning, the detector probe is scanned 
over the object plane such that it is stopped at each observation 
point during the time T necessary for the input pulses to reach a 
preset value N. The count rate R = N/T is then calculated elec- 
tronically and the two-dimensional array of said count rate R/sub 
ij/, output of said isocount scanner, is read in the memory of the 
display system, which is the subject to the present patent. These 
data are read out from said memory in synchronism with the 
television horizontal sweep signal; each value of count rate R/sub 
ij/ is compared to a reference slice level a/sub k/ and if R/sub ij/ 
greater than or equal to a/sub k/, black is assigned to the cor- 
responding picture element on the screen; if R/sub ij/ less than 
a/sub k/, white is assigned to the corresponding element on the 
screen. If said slice level a/sub k/ is changed sequentially with con- 
venient velocity, there is observed on the screen a kind of sil- 
houette corresponding to those areas with count rate higher than 
the slice level a/sub k/, and said silhouette moves by changing its 
form. The human sensors are very keen to variations and this 
process makes the detection of details of the picture very easy. 
Moreover, a two-dimensional interpolation is employed in order to 
display the picture with 3 mm x 3 mm elements, for example, from 
data taken 6 mm apart. By this expedient, it is possible to compose 
a scintigram in a shorter scanning time, without deterioration of 
picture quality. 


20699 Point-spread functions and optimum filters for position 
sensitive detectors that use pulse-shape modulation and zero- 
crossing demodulation. Nowlin, C.H. (Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37830). Rev. Sci. Instrum.; 47: No. 6, 
684-690(Jun 1976). 

To enable the later determination of nearly optimum, 
realizable position decoding filters for position sensitive detectors 
as well as to enable valid comparisons of various position sensitive 
detectors, a productive, high-quality approximation to the point- 
spread function for position sensitive detectors that use pulse- 
shape modulation and crossover-time demodulation is introduced. 
This approximation is the result of a theoretical calculation and is 
determined as a general function of the input signal and rms noise 
at the input to each of the two crossover detectors. It is precisely 
applicable to position sensitive detectors that use any type of trans- 
mission line encoding. The effects of random variables, such as 
charge collection time, are included in the calculation, but the ef- 
fects of correlated noise in the two channels are not included. In 
addition, for the broad class of position sensitive detectors that 
have electronic and thermal noise as the dominant causes of posi- 
tion uncertainty, general eugations based on an approximate point- 
spread function are given for the optimum filter impulse responses, 
the optimum pulse shapes at the inputs to the crossover detectors, 
and the associated minimum positional full-width half-maximum 
(FWHM). General equations are also given for positional FWHM 
of electronic-noise-limited detectors that use nonoptimum filters. 
Finally, for electronic-noise-limited detectors that use an RC-trans- 
mission line encoder that is terminated in its characteristic im- 
pedance, a plot is given of the optimum pulse shape at the input to 
the crossover detectors. (AIP) 


RADIATION DOSEMETERS 


20700 (AD-A—010334) Aluminum threshold dosimetry at the 
ECOM 14-MeV neutron irradiation facility. Technical report. 
Kronenberg, S.; Berkowitz, H.; Pfeffer, R.; Lux, R.A. (Army Elec- 
tronics Command, Fort Monmouth, N.J. (USA)). May 1975. 14p. 
(ECOM—4323). NTIS $3.25. 

An aluminum threshold dosimetry technique has been 
adopted to measure neutron fluences at the Fort Hancock 14-MeV 
neutron source operated by the ECOM Nuclear Radiation Facility. 
A procedure is outlined for those wishing to measure dose 
delivered to irradiated samples. A description of the source 
(including its calibration) is provided, as is a theoretical clarifica- 
tion of the dosimetry technique. (GRA) 


20701 (COO—323-36) Special problems in nuclear instrumen- 
tation. Progress report, September 1, 1975—August 31, 1976. 
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Spokas, J.J. (Illinois Benedictine Coll., Lisle (USA). Physical 
Sciences Lab.). May 1976. Contract E(1i- 1)-323. 31p. Dep. NTIS 
$4.00. 

Five different mixtures of polypropylene, nylon-11, and car- 
bon black were prepared and several specimens were molded of 
each. The object of this program is to determine the compatability 
of these components and their suitability for applications in radia- 
tion dosimetry. Significant advances were made in the fabrication 
of small ionization chambers. A new air-equivalent chamber was 
designed which incorporates essentially all of these advances. 
Seven cables which are in use for carrying the currents generated 
in ionization chambers have been studied with reference to this 
use. 


20702 (COO— 1105-217) Thermocurrent dosimetry with high 
purity aluminum oxide. Fullerton, G.D.; Cameron, J.R.; Moran, 
P.R. (Wisconsin Univ., Madison (USA). Medical Physics Labs.). 
1976. 143p. Dep. NTIS $6.00. 

The application of thermocurrent (TC) to ionizing radiation 
dosimetry was studied. It was shown that TC in alumina (AI,O;) 
has properties that are suited to personnel dosimetry and environ- 
mental monitoring. TC dosimeters were made from thin disks of 
alumina. Aluminum electrodes were evaporated on each side: on 
one face a high voltage electrode and on the opposite face a mea- 
suring electrode encircled by a guard ring. Exposure to ionizing 
radiation resulted in stored electrons and holes in metastable 
trapping sites. The signal was read-out by heating the dosimeter 
with a voltage source and picnometer connected in series between 
the opposite electrodes. The thermally remobilized charge caused 
a transient TC. The thermogram, TC versus time or temperature, 
is similar to a TL glow curve. Either the peak current or the in- 
tegrated current is a measure of absorbed dose. Six grades of alu- 
mina were studied from a total of four commercial suppliers. All 
six materials displayed radiation induced TC signals. Sapphire of 
uv-grade quality from the Adolf Meller Co. (AM) had the best 
dosimetry properties of those investigated. Sources of interference 
were studied. Thermal fading, residual signal and radiation damage 
do not limit TC dosimetry. Ultraviolet light can induce a TC 
response but it is readily excluded with uv-opaque cladding. Im- 
proper surface preparation prior to electrode evaporation was 
shown to cause interference. A spurious TC signal resulted from 
polarization of surface contaminants. Spurious TC was reduced by 
improved cleaning prior to electrode application. Polished surfaces 
resulted in blocking electrodes and caused a sensitivity shift due to 
radiation induced thermally activated polarization. This was not 
observed with rough cut surfaces. 


20703 (ORO— 4814-8) Some new characteristics of a polycar- 
bonate fast neutron personnel dosimeter. Sohrabi, M.; Morgan, K.Z. 
(Georgia Inst. of Tech., Atlanta (USA). School of Nuclear En- 
gineering). 1976. Contract AT(40-1)-4814. 39p. (CONF- 
760525—1). Dep. NTIS $4.00. 

From American industrial hygiene conference; Atlanta, 
Georgia, United States of America *USA® (16 May 1976). 

Among various existing techniques, registration of fast- 
neutron-induced recoil and (n,@) particle tracks directly in sensi- 
tive polymers such as polycarbonate foils provides a simple, sensi- 
tive and inexpensive means of fast neutron personnel dosimetry 
when recoil tracks are electrochemically etched. Some charac- 
teristics of this technique, including dose range, directional 
response, energy dependence, fading characteristics, etc. are re- 
ported. This technique has a wide dose range of interest for rou- 
tine and accidental personnel dosimetry. It is insensitive to high 
doses of x, beta, and gamma radiation and it has negligible fading 
over a long period of time. The large size and good contrast of the 
tracks make track density evaluations very simple. The track densi- 
ty obtained can be simply converted to dose equivalent (rem) 
using a conversion factor which is a constant over a neutron ener- 
gy range between | to 20 MeV. The technique is a good alterna- 
tive to NTA films and fission fragment registration techniques and 
it can be applied to a number of applications especially fast 
neutron personnel dosimetry. 


20704 Proceedings of the fourth international conference on lu- 
minescence dosimetry. Volume I. Conference held at Krakow, Po- 
land, August 27—31, 1974. Niewiadomski, T. (ed.). Krakow; In- 
stitute of Nuclear Physics (1974). 381p. (CONF-740833—P1). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

Separate abstracts were prepared for the 21 papers 
presented. (WHK) 


20705 Physical principles of thermolumi it dosimetry and 
parameters of the applied detectors. Shvarts, K.K.; Grant, Z.A.; 
Nemiro, E.A.; Grube, M.M.; Gubatova, D.J. (Riga Medical Inst., 
USSR). pp 1-29 of In Proceedings of the fourth international con- 
ference on luminescence dosimetry. Vol. I. Niewiadomski, T. 
(ed.). Krakow; Inst. of Nuclear Physics (1974). 


From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 
See CONF-740833—P1. 
The ther ence mechanism and possible parame- 
ters of dosimetry phosphors are described. The most important 
rs used in TLD are discussed, and results of TLD applica- 
tion in medicine are summarized. 69 references. (WHK) 


20706 Further consideration of the track-interaction model for 
thermol in LiF(TLD-100). Attix, F.H. (Naval Research 
Lab., Washington, DC). pp 31-59 of In Proceedings of the fourth 
international conference on luminescence dosimetry. Vol. I. 
Niewiadomski, T. (ed.). Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

At the Second International Conference on Luminescence 
Dosimetry in Gatlinburg in 1968 Claffy, Klick and Attix in- 
troduced the track-interaction model in an attempt to explain the 
phenomena of supralinearity and sensitization generally observed 
in LiF(TLD-100). Some of the features of this model are explored 
in further detail. (WHK) 


20707 Thermoluminescence in fluorite: sensitization 
mechanism. da Cruz, M.T.; Mayhugh, M.R.; Watanabe, S. (Univ., 
Sao Paulo, Brazil). pp 61-73 of In Proceedings of the fourth inter- 
national conference on luminescence dosimetry. Vol. I. 
Niewiadomski, T. (ed.). Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

The sensitization of the major glow peaks (-100 and 200°C) 
in fluorite correlates with the population of traps causing higher 
temperature glow peaks. When considered with supralinearity 
results, it is concluded that either the sensitization results from an 
increase in trap-filling efficiencies, or the deeper traps are not 
filled during izradiation. 


20708 Thermolumi of CaF, crystals below room tem- 
perature. Schwotzer, G.; Rauch, R. (Univ., Jena, Ger.). pp 75-95 
of In Proceedings of the fourth international conference on lu- 
minescence dosimetry. Vol. I. Niewiadomski, T. (ed.). Krakow; 
Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

Thermolumi ent centers and processes after x-ray ir- 
radiation of synthetic CaF, crystals below room temperature are 
elucidated. To this end results of thermol photolu- 
minescence, and absorption investigations are presented and 
discussed. In addition to the well-known V/sub K/ centers, V/sub 
KA/ centers (V/sub K/ centers stabilized by alkali metal ions), 
(OF)?- and (SF)?- centers were detected, which are formed by the 
decay of the V/sub K/ centers. The glow peaks below 140°K are 
produced by the recombination of the hole centers with electrons 
in neighboring traps or by hole hopping, whereas the peaks at 150 
and 250°K are produced by umklapp processes or by the diffusion 
of color centers. The activation energies for hole and electron 
kinetics are determined. 


20709 Relation between light conversion efficiency and stopping 
power of charged particles in thermoh ence dosimeter. Furu- 
ta, Y.; Tanaka, S. (Japan Atomic Energy Research Inst., Tokai). 
pp 97-111 of In Proceedings of the fourth international conference 
on luminescence dosimetry. Vol. I. Niewiadomski, T. (ed.). 
Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

The responses of ther (TL) materials to 
charged particles are also important for knowing their responses to 
neutrons, because the response to neutrons result from the migra- 
tion of charged particles produced by interaction of neutrons with 
composite nuclei of TL materials. Conversion efficiencies to obtain 
the integral glow value of thermol de ter (TLD) to 
charged particles from the kerma value were correlated with the 
mass stopping power for initial energy of migrating particles. It is 
suggested that the results not only serve to estimate the energy 
response of any TLD to neutrons, but also present the possibility 
of developing a new TLD such as ‘’REM”’ response TLD. 


20710 Thermoluminescent response of polycrystalline 
TLD—LIiF dosimeters. Goodman, H.J.; Pratt, P.L. (Imperial Coll., 
London). pp 113-122 of In Proceedings of the fourth international 
conference on luminescence dosimetry. Vol. I. Niewiadomski, T. 
(ed.). Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 


ERDA ENERGY RESEARCH ABSTRACTS 


ERA VOL. 1, NO. 10 


See CONF-740833—P1. 

LiF single crystals —_ been en with controlled Mg and 
Ti dopant levels. The thermol t response of these crystals 
depended upon the composition: peshe. 2 and 3 were dominant at 
low Mg concentrations, peaks 4 and 5 at high Mg concentrations. 
On crushing the single crystals into powder, the thermolu- 
minescence was reduced, but after annealing at 400°C for 48 hours 
followed by air-cooling, this increased considerably. The powder 
was subsequently formed into translucent polycrystalline discs, of 
near-theoretical density, by a process of warm pressing, and the 
changes in thermoluminescent response were investigated. The na- 
ture of the thermoluminescence depends strongly upon the com- 
position, as with the single crystals and the powders. In the pressed 
discs a new peak appears midway between peaks 3 and 4 for Mg 
concentrations of 100 and 200 ppm, and some characteristics of 
this peak are described. At higher Mg concentrations the principal 
peak both in powders and in pressed discs is peak 4; the effect of 
annealing at 400°C for 48 hours followed by air-cooling is to 
develop a prominent peak 5 at the expense of peak 4. 


20711 Su rity in LiF. Vana, N.; Aiginger, H.; Hager, A. 
(Univ., Vienna). pp 123-142 of In Proceedings of the fourth inter- 
national conference on luminescence dosimetry. Vol. I. 
Niewiadomski, T. (ed.). Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

LiF dosimeters show a supralinear response for exposure 
above 10* R. To study this effect the thermoluminescence (TL) 
from TLD-100, 600, 700, pure LiF and-LiF doped with 107 ppm 
Ti has been studied over the exposure range of 50 to 10® R. The 
exposures were made with a Co y-radiation source, 180 and 400 
keV electrons accelerated by a Van de Graaff generator and with 
the unfiltered bremsstrahlung from a gold target bombarded with 
180 and 400 keV electrons. Moreover electrospin resonance in- 
vestigations from the TL samples were made. The presence of a 
small ESR signal without radiation exposure refer to paramagnetic 
recombination centers. Above an exposure of 2 . 10* R the intensi- 
ty of the ESR-line with a g-factor of 2.011 which appears in all in- 
vestigated probes in the pure LiF even in the LiF-TLD increases 
due to the creation of additional centers. A possibility for the in- 
crease of the ESR-line is the decay of colloidal recombination cen- 
ters into paramagnetic fragments. In addition it is confirmed that 
after heating the number of paramagnetic centers is six times 
greater than before. This gives additional support to the concept of 
decaying colloidal recombination centers. From the properties of 
the pure and the doped LiF one can estimate an influence by 
titanium on the creation of the paramagnetic centers and the 
supralinearity. However, the effect of the Ti?* ions (or in general 
of all divalent ions) is an increase of the TL efficiency and a shift 
of the saturation to higher doses. 


20712 Influence of lattice defects on thermolumi in 
LiF. Vora, H.; DeWerd, L.A.; Stoebe, T.G. (Univ. of Washington, 
Seattle). pp 143-154 of In Proceedings of the fourth international 
conference on luminescence dosimetry. Vol. I. Niewiadomski, T. 
(ed.). Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

Magnesium and titanium are known to be the major inten- 
tional dopants in therr it LiF (TLD-100). Our studies 
indicate that ion also are an important impu- 
rity playing a major role in the thermoluminescent process. The 
relation of Mg impurity-cation vacancy dipoles and dipole ag- 
gregates to thermoluminescent glow peaks is briefly reviewed and 
supportive experimental evidence is presented. Earlier work has in- 
dicated that the presence of titanium in LiF is responsible for an 
optical absorption band near 200 nm which plays an important 
role in the photon emission process. Investigation of the optical 
properties of LiF:Mg,Ti single crystals grown from monocrystalline 
LiF starting materials of varying purity indicates that the 200 nm 
band is associated with titanium-hydroxide complexes. The role of 
the hydroxide ion in the thermoluminescent process is discussed. 
The implications of a titanium hydroxide complex as the emission 
center in relation to some recent emission studies are discussed in 
terms of models for thermoluminescence. 


20713 Correlation between paramagnetic and optical measure- 
ments on silver-activated phosphate glasses. Deffner, U.; Regulla, 
D.F. (Gesellschaft fuer Strahlenforschung und Umweltforschung 
mbH, Neuherberg, Ger.). pp 155-167 of In Proceedings of the 
fourth international conference on luminescence dosimetry. Vol. I. 
Niewiadomski, T. (ed.). Krakow; Inst. of Nuclear Physics (1974). 
From 4. international conference on _ luminescence 


dosimetry; Krakow,:Poland (27 Aug 1974). 
See CONF-740833—P1. 
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By irradiation of silver activated phosphate glasses there are 
different centers formed giving rise to optical absorption, ESR and 
fluorescence (RPL). On the latter phenomenon an established 
dosimetry technique is based. For its improvement, a better un- 
derstanding of the physical fundamentals is of interest, particularly 
on the kind of the dosimetric relevant RPL centers. It was at- 
tempted to get such information on the center structure by cor- 
relating the significant signals of the ESR, RPL and optical density 
spectra. The investigations mainly concerned the changes in the 
above spectroscopic signals due to isothermal and isochronic an- 
nealing. Varying parameters have been the silver concentration 
and the dose levels to which the glasses have been exposed. As a 
result, new data have been found on the RPL mechanism, partly in 
disagreement with the present state of knowledge. In general, silver 
turned out to be necessary for the generation of a RPL center, but 
not sufficient. It could be shown, that not all radiation induced 
silver centers contribute to luminescence. The ratio between the 
luminescent and nonluminescent centers related to silver depends 
on the magnitude of dose applied and on the silver concentration. 
The two emission bands present in a typical RPL spectrum could 
not be attributed to simple paramagnetic silver centers formed by 
irradiation. 


20714 Physical parameters of glow peaks 4, 5 and 6 in TLD- 
100(LiF:Mg). Blak, A.R.; Watanabe, S. (Univ., Sao Paulo, Brazil). 
pp 169-191 of In Proceedings of the fourth international con- 
ference on luminescence dosimetry. Vol. I. Niewiadomski, T. 
(ed.). Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

In order to determine more precise values of the trap depth 
and the frequency factor of the so-called peak 6 in magnesium 
doped LiF, produced by Harshaw Chemical Co., which is commer- 
cially known as TLD-100, an appropriate pre- as well as post-an- 
nealing treatment was used to isolate the peak 6 from the peak 5. 
Further post-annealing for different intervals of time at 109, 129, 
140, and 145°C has shown a decay curve that can be fitted with a 
continuous trap model, but, not with the original Randall— Wilkins 
model. It was found E, = 1.38 eV, s, = 8.0 x 10" sec™', sigma, = 
0.06 eV and T, = 272°C. The trial to fit the observed glow curve 
comprising peaks 4 and 5 using E- and s-values obtained from the 
decay data of each peak when isolated, and using also experimen- 
tal values of peaks 4 and 5 temperature, T, and T;, did not 
reproduce the observed glow curve. By representing the experi- 
mental glow curve, around T;, by a six terms polynomial function 
and by identifying its coefficients with corresponding coefficients 
in a power expansion, around T;, of the expression I(T) = 1,(T) + 
I,(T), where I/sub i/(T) is Randall—Wilkins formula for peak i, 
more accurate values of the activation energy E, frequency factor 
s, T,, Ts, and the ratio n(E,,0) by n(E,,0) were determined. Here 
n(E/sub i/,0) is the density of filled traps of kind i. 


20715 Quantitative analysis of the growth and decay of the TL 
peaks in LiF(TLD-700). Johnson, T.L. (Naval Research Lab., 
Washington, DC). pp 197-217 of In Proceedings of the fourth in- 
ternational conference on luminescence dosimetry. Vol. I. 
Niewiadomski, T. (ed.). Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

A partial, qualitative analysis of the growth and decay of the 
various TL peaks in LiF(TLD-600 or TLD-700), due to trap 
migration and aggregation during pre- and post-dose annealing, 
was previously given. Further studies have been completed in 
which the growth and decay of the peaks have been quantitatively 
determined by graphical and computational analysis of the experi- 
mental results. The principal findings of these studies are: (a) a 
previously unreported TL glow peak exists between peaks 3 and 4 
at approximately 165°C; (b) peak 2 (approximately 120°C) con- 
verts to peak 3 (approximately 150°C) only; (c) peak 3 converts 
to peak 4 (approximately 175°C) and peak 5 (approximately 
195°C) with conversion to peak 5 relative to peak 4 favored with 
increasing temperature; (d) peak 4 does not convert to peak 5 or 
any other known peak; and (e) peak 6 (approximately 215°C) is 
formed solely from the conversion of peak 5. Formation is favored 
at lower temperatures. The conversion parameters of the various 
peaks during storage at 22, 55, and 96°C for post-dose annealing 
are given and the effect of trap conversion on the experimentally 
determined trap parameters E and s is discussed. It is also pointed 
out how trap conversion affects the optimum integration period for 
using ‘’unannealed’’ LiF for routine dosimetry applications. 


20716 Effect of temperature and humidity on lithium fluoride 
and lithium borate thermol ence dosemeters. Mason, E.W.; 
McKinlay, A.F.; Clark, I.; Saunders, D. (National Radiological Pro- 
tection Board, Glasgow). pp 219-235 of In Proceedings of the 
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fourth international conference on luminescence dosimetry. Vol. I. 
Niewiadomski, T. (ed.). Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

A systematic study of the effects of a variety of controlled 
temperature and humidity conditions on the thermoluminescence 
properties of dosimetry grade lithium fluoride and lithium borate 
dosemeters is described. The specific temperature and humidity 
conditions examined were intended to simulate those typically en- 
countered in routine radiological protection and clinical dosimetry. 
Dosemeters have been stored under conditions of controlled hu- 
midity up to 100 percent R.H. at selected temperatures within the 
range 20 to 120°C for periods extending to three months. The ef- 
fect of the physical nature of the dosemeter has been examined. 
Results emphasize the superior stability of lithium fluoride com- 
pared with lithium borate dosemeters. 


20717 Influences of preparation and annealing on the proper- 
ties of CaSO,:Dy thermol ence phosphor. aaa. K. (VEB 
MeBelektronik, Dresden); Linemann, H.; Giessing, R. pp 237-253 
of In Proceedings of the fourth international conference on lu- 
minescence dosimetry. Vol. I. Niewiadomski, T. (ed.). Krakow; 
Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

The influence of both the activator concentration and the 
foreign-ion additions on the sensitivity and the glow curve shape of 
the CaSO,:Dy—TL phosphor is described. The sensitivity of the 
phosphor can be influenced by annealing after the preparation. 
There are shown the influences of temperature, annealing time and 
cooling rate on the glow curve shape. Some dosimetric properties, 
such as sensitivity, fading and dose proportionality, are given for 
the optimally prepared and annealed phosphor. 


20718 Short-term fading of different thermoluminescent 
Spruny, Z.; Kvasnicka, J. (Czechoslovak Academy of 
Sciences, Prague). pp 255-262 of In Proceedings of the fourth in- 
ternational conference on luminescence dosimetry. Vol. I. 
Niewiadomski, T. (ed.). Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

Some recent papers deal with a pee ye “up signal with 
time after irradiation of radiothermol ter. Great 
discrepancies of fading-data for TL material are a most confus- 
ing. A short-term fading was studied to judge these problems for 
different TL phosphors. In cases where TL phosphor has a mul- 
tipeak character of the glow-curve the fading does not show a 
smooth line, responsible for the first or second order of kinetics 
theory but a combination of both due to transfer of electrons 
among traps, resulting in a waving character of the fading-curve. 


20719 Excitation of BeO with gases. Kriegseis, W.; Scharmann, 
A.; Wiessler, U. (Univ., of Giessen). pp 283-291 of In Proceedings 
of the fourth international conference on luminescence dosimetry. 
Vol. I. Niewiadomski, T. (ed.). Krakow; Inst. of Nuclear Physics 
(1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

Exoelectron emission has been observed after the annealing 
of ceramic BeO above 150°C in high vacuum and subsequent ad- 
mission of gases (He, air, Ar, N,, CH,, O,, CO,). The mechanism 
of this effect is attributed to the pyroelectric properties of BeO. 
During the heat pretreatment electrical fields are created on sur- 
face crystallites due to uncompensated polarization causing field 
ionization or gas discharge. 


20720 Some unusual TSEE effects on BeO. Ecker, K.H.; Witt- 
maack, K.; Regulla, D.F.; Schulz, F. (Gesellschaft fuer Strahlen- 
forschung und Umweltforschung mbH, Neuherbert, Ger.). pp 293- 
302 of In Proceedings of the fourth international conference on lu- 
minescence dosimetry. Vol. I. Niewiadomski, T. (ed.). Krakow; 
Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

Emissivity, glow pattern and energy of thermally stimulated 
exoelectrons (TSEE) have been investigated in high vacuum on 
three grades of ceramic BeO. The dependence of the energy dis- 
tributions on fluence and glow temperature has been determined. 
For equal types of BeO, TSEE glowcurve structure and energy dis- 
tributions are found to be similar after either photon or alpha ir- 
radiation, but marked distinctions are observed for different types 
of BeO. Extremely high maximum exoelectron energies up to 


several 100 eV and spurious high energy exoelectron emission dur- 
ing the cooling down period have been found with Berylco 99.25 
BeO. The results are discussed within the framework of a space 
charge model. The findings of vacuum TSEE are compared with 
results obtained with a new commercial TSEE reader operating 
with gas flow counter. 


20721 Role of rare-earth impurities in the thermolumi 


ERDA ENERGY RESEARCH ABSTRACTS 


ERA VOL. 1, NO. 10 


V.; Plichta, J.; Suran, J. pp 357-361 of In Proceedings of the 
fourth international conference on luminescence dosimetry. Vol. I. 
Niewiadomski, T. (ed.). Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

Some optical and electrical phenomena of multicomponent 

luminophosphate glasses doped with manganese (0.01 to 20 mol 


of calcium sulphate Nambi, K.S.V.; Bapat, V.N. 
(Bhabha Atomic Research Center, Bombay). pp 303-314 of In 
Proceedings of the fourth international conference on lu- 
minescence dosimetry. Vol. I. Niewiadomski, T. (ed.). Krakow; 
Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

Rare-earth (RE) doped calcium sulfate phosphors like 
CaSO, (Dy) and CaSO, (Tm) are being extensively employed for 
radiation dosimetric measurements because of their good sensitivi- 
ty, negligible fading and the ease with which these could be 
economically produced in the laboratory. However the role played 
by the RE dopants in these phosphors has not been clearly brought 
out by any systematic studies. The results obtained in an attempt 
to investigate the part played by RE impurities in the thermolu- 
minescence (TL) of calcium sulfate phosphors prepared in the 
laboratory with known concentrations of the RE dopant are 
presented. 


20722 Thermoluminescence of CaF,:Mn exposed at elevated 
temperatures to a constant rate of low-level radiation. de Planque 
Burke, G. (Atomic Energy Commission, New York). pp 315-345 
of In Proceedings of the fourth international conference on lu- 
minescence dosimetry. Vol. I. Niewiadomski, T. (ed.). “rakow; 
Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

An experiment was performed to examine the adequacy of 
the Randall— Wilkins theory for describing long-term thermal fad- 
ing in CaF,:Mn during continuous low-level irradiation and to 
determine any temperature related restrictions on the use of this 
dosimeter for environmental monitoring. The effect was studied for 
glass-encapsulated E.G. and G. Model TL-015 TLDs at 52, 66, 93, 
107 and 121°C. The results differ significantly from the predictions 
of the Randall—Wilkins model. An enhanced response was ob- 
tained between room temperature and 66°C where the model in- 
dicates essentially no fading. These results, along with those of 
other investigators in which fading observed for conditions of 
simultaneous irradiation and storage has been found to exceed that 
observed for room temperature irradiation followed by storage at 
the temperature in question, further indicate that the Ran- 
dall—Wilkins model cannot adequately represent these 
phenomena. The results demonstrate that for typical environmental 
conditions of practical interest, i.e., low exposure rates and mea- 
surement periods of several days to several weeks, the effects 
produced by elevated temperatures are not a significant deterrent 
a use of CaF,:Mn for environmental radiation monitoring. 
(WHK) 


20723 Recombination luminescence and dosimetry properties of 
LiF—Si and LiF—Mg,Eu crystals. Parfianovich, 1.A.; Lobanov, 
B.D.; Smolskaya, L.P.; Nepomnyashchikh, A.I.; Georgievskaya, 
L.M.; Shneider, A.G. (Irkutak Statu Univ., USSR). pp 347-355 of 
In Proceedings of the fourth international conference on lu- 
minescence dosimetry. Vol. I. Niewiadomski, T. (ed.). Krakow; 
Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

In this paper x-ray luminescence, thermostimulated lu- 
minescence arid dosimetry properties of LiF single crystals doped 
with the chemical combinations of silicium, magnesium and eu- 
ropium have been investigated. The role of silicium has been in- 
vestigated in the recombination luminescence of LiF crystals 
because of silicium being one of the main uncontrolled impurities 
in lithium fluoride. The connection is found between the lu- 
minescence and silicate lithium phase formation in LiF:Si. In 
crystals doped with europium there form two types of lu- 
minescence centers responsible for emission bands at 500 and 640 
nm. In LiF:Mg, Eu crystals the europium ions as a coactivator 
decrease the low temperature glow peak (110°C) and increase the 
high temperature glow peak (210°C). The operation mechanism of 
Eu-coactivator in LiF-Mg,Eu crystals is suggested. 


20724 Optical and electrical phenomena of dosimetric mul- 
ticomponent phosphate glasses with manganese. Bohun, A. (Inst. of 
Solid State Physics, Prague); Mariani, E.; Thurzo, I.; Trnovcova, 


percent) have been measured at different temperatures. The ir- 
radiation and heating effect becomes evident by a stable absorp- 
tion band at about 235 nm. The process is irreversible. The ab- 
sorption bands of electron, hole and manganese (luminescence) 
centers were found. The role of these centers in fluorescence (FL) 
and therr (TL) is discussed. The color shift of 
emission bends with temperature and Mn concentration is ex- 
plained. The possible role of protons and hydroxyl groups is in- 
dicated. 


20725 Proceedings of the fourth international conference on lu- 
minescence dosimetry. Volume II. Conference held at Krakow, Po- 
land, August 27—31, 1974. Niewiadomski, T. (ed.). Krakow; In- 
stitute of Nuclear Physics (1974). 431p. (CONF-740833—P2). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

Separate abstracts were prepared for the 32 papers 
presented. (WHK) 


20726 Developments in passive solid state radiation dosimetry. 
Moran, P.R.; Cameron, J. R. (Univ. of Wisconsin, Madison). pp 
375-382 of In Proceedings of the fourth international conference 
on luminescence dosimetry. Vol. Il. Niewiadomski, T. (ed.). 
Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P2. 

A variety of projects in passive solid state radiation 
dosimetry have recently been active in the University of Wisconsin 
Medical Physics Laboratories. Of most important potential in a 
number of radiation dosimetry applications is development of the 
‘radiation induced thermally activated current’’ (RITAC effect) 
dosimetry system. Three years of research have led to the ultra- 
high purity sapphire RITAC dosimeter which shows: (1) reliable 
measurement for doses below the millirad level, (2) linear 
response up to about 100 rad and useable range to 10* rad, (3) 
long-term stability at room temperature, (4) extremely simple 
readout instrumentation, and (5) inexpensive and readily available 
dosimeter materials. Other projects have pursued techniques for 
fast neutron dosimetry by activation of TL phosphors, measure- 
ments of low energy beta irradiation by induced TL glow-curve 
shape changes in LiF, and useful LiF sensitization by pre-irradia- 
tions. The transport dynamics of self-trapped holes in CaF, were 
studied by combining electron spin resonance and RITAC mea- 
surements and some analytic and experimental checks of corre- 
lated TL and RITAC behavior outputs have been completed. 


20727 Practical TSC dosimetry system using a unit density tis- 
sue equivalent polymer. Harper, M.W. (Velindre Hospital, Cardiff, 
Wales); Conway, J.; Thomas, B. pp 383-394 of In Proceedings of 
the fourth international conference on luminescence dosimetry. 
Vol. II. Niewiadomski, T. (ed.). Krakow; Inst. of Nuclear Physics 
(1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P2. 

Some factors which influence the TSC sensitivity in the 
Methylpentene polymer have been identified, and a suitably 
prepared material is the basic component of a dosemeter for which 
the radiological properties—density and tissue equivalence—can be 
readily selected by making a blend with other materials. The 
released charge is typically 10-'°C at | rad, and the background is 
set mainly by the low conductivity of the polymer at readout tem- 
perature. The dose response curve has several components, i, 
which follow a relationship, Q/sub i/ = Q/sub si/ (1 - exp [-D/y/sub 
i/]). The function provides a useful signal compression for the in- 
tegrating electrometer, and it is simply linearized for display. 
Dosemeters read within a day show fading less than | percent. Ten 
successive readings of 200 rad made on any dosemeter repeat typi- 
cally with a standard deviation of +-2 percent. Dosemeters can be 
calibrated and used repeatedly, and do not require annealing 
procedures. The features of an automatic reader are shown. It 
measures dose to 2000 rad with a linear display and has many ad- 
vantages over other integrating dosimetry systems. 


20728 Lyoluminescence in inorganic solids. Atari, N.A.; 
Ettinger, K.V. (Univ. of Aberdeen, Scotland). pp 395-415 of In 
Proceedings of the fourth international conference on _ lu- 
minescence dosimetry. Vol. II. Niewiadomski, T. (ed.). Krakow; 
Inst. of Nuclear Physics (1974). 
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From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P2. 

The emission of light accompanying the dissolution of previ- 
ously irradiated alkali halides in water has been observed in the 
past, but the interest in the application of this phenomenon to 
radiation dosimetry has grown only recently. The mechanism un- 
derlying this effect is closely related to the formation of color cen- 
ters in solids undergoing irradiation. When alkali halides are ex- 
posed to ionizing radiation, trapped electron color centers (F-cen- 
ters) and trapped hole color centers (V-centers) are created. 
When the colored crystals are dissolved in water, trapped electrons 
and holes are liberated and undergo hydration in a very short time. 
A hole represented by a halogen atom has a high electron affinity 
for the hydrated electron, and their recombination in solution or at 
the interface of the disintegrating crystal can give rise to the emis- 
sion of light. The source of light is probably an excited halogen ion 
formed in the recombination process. The excitation energy can be 
transferred to other ions or molecules present in the solution. The 
lyoluminescence of alkali halides has been studied extensively in 
order to elucidate the physical and chemical basis of the 
phenomenon, and eventually to use it in radiation dosimetry. Using 
a simple reader with an uncooled pm tube, it was possible to mea- 
sure the response of NaCl to gamma radiation within the range 
from | to 107 rads. Other investigated factors were: the stability of 
stored energy, optical and thermal bleaching, effects of various 
ions in solution and the lyoluminescence spectra. Some correlation 
between LL, TL and afterglow was also studied. It is possible that 
apart from radiation dosimetry, lyoluminescence can find applica- 
tions in geological dating and in the study of radiation effects in 
solids. 


20729 Lyoluminescence in some organic solids and its applica- 
tion to radiation dosimetry. Ettinger, K.V.; Atari, N.A. (Univ. of 
Aberdeen, Scotland). pp 417-439 of In Proceedings of the fourth 
international conference on luminescence dosimetry. Vol. II. 
Niewiadomski, T. (ed.). Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P2. 

Irradiation of organic materials results in the formation of 
trapped radicals within the structure of the solid. In this state, they 
remain stable for a substantial length of time and are relatively 
unaffected by the optical and thermal bleaching. It appears that 
during the dissolution the radicals react with themselves and with 
dissolved oxygen. These reactions are accompanied by the emis- 
sion of light. In the presence of luminol (3-aminophthalhydrazide) 
the oxidizing species formed on dissolution are responsible for the 
magnified effect (up to 10* times) of light emission. Saccharides 
were the first group of compounds investigated for the lyolu- 
minescence properties. Their elementary composition is not far 
from that of soft human tissues. A detailed study of the response 
of glucose monohydrate to gamma, beta and x-rays as well as 10 
MeV protons and fast neutrons was done, covering the range of 
doses between 50 rads and 10 kilorads. Glucose, xylose and man- 
nose were investigated only with gamma rays of “Co, but in a 
broader range of doses, between 0.6 rad and few megarads. The 
response is linear up to approximately 100 krad. Trehalose 
dihydrate was found useful even in a wider range, from about | 
rad to | megarad. In some specimens of trehalose it was possible 
to detect doses as low as 100 mrad, using a reader employing an 
uncooled PM tube. Amino acids and amino sugars were also in- 
vestigated for their lyoluminescent response. The lyoluminescence 
was also found during dissolution of sugars in non-aqueous sol- 
vents. The results of experiments indicate that organic lyolu- 
minescent compounds have future in the radiation dosimetry 
because of their stability, simplicity of the technique and also 
because of the similarity to the composition of biological tissues. 


20730 New RPL-system with glasses on fluoride base. Becker, 
M.; Kaes, H.H.; Mueller, U.; Pitt, E.; Scharnann, A. (Univ., Gies- 
sen). pp 441-448 of In Proceedings of the fourth international con- 
ference on luminescence dosimetry. Vol. II]. Niewiadomski, T. 
(ed.). Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P2. 

A new RPL-system is proposed covering a dose range of 
five orders of magnitude at a lowest detection limit of 3 mR. It is 
based on the pulse method using a new kind of RPL-glasses, which 
mainly consist of LiF. Their properties are compared with the con- 
ventional metaphosphate glasses and the underlying RPL- 
mechanisms are discussed. 


20731 Dosimetric properties of RTL aluminophosphate glasses. 
Fejtek, J.; Trousil, J. (Inst. for Research, Production and Applica- 
tion of Radioisotopes, Prague). pp 449-458 of In Proceedings of 
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the fourth international conference on luminescence dosimetry. 
bp Niewiadomski, T. (ed.). Krakow; Inst. of Nuclear Physics 
al ). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P2. 

The basic dosimetric properties of Czechoslovak RTL alu- 
minophosphate glasses are summarized and their application possi- 
bilities in the national personal dosimetry service are discussed. 
The glasses were measured on a Teledyne Isotopes 7100 TS instru- 
ment by a technique enabling also the utilization of the second 
measurement of the response. The dependence of the RTL 
response was investigated within the range of doses from 
background up to 1000 R and the lower detection limit was deter- 
mined for the employed detectors. The fading was studied over a 
period of 3 months for both first and second measurement of the 
RTL response. The conditions for repeated use of the glasses were 
investigated. The energy dependence was measured within the 
range of energies from 24 keV to 1.25 MeV and a compensation 
method was developed. Finally, a comparison between the 
dosimetric properties of RTL aluminophosphate glasses and of the 
LiF teflon detector (Isotopes dosimeter) is presented. 


20732 Problem of the non linear response: exposure depen- 
dence for the thermolumi ent glass detectors. Plichta, J.; Neru- 
da, J. (Research Inst. for Nuclear Instruments, Prague). pp 459- 
466 of In Proceedings of the fourth international conference on lu- 
minescence dosimetry. Vol. II]. Niewiadomski, T. (ed.). Krakow; 
Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P2. 

The paper deals with achieved results in determining the 
response-exposure dependence of thermoluminescent detectors 
made from aluminium phosphate glass activated with manganese 
(the detector size: 8 mm diameter, 1mm thickness). Measurements 
were carried out by means of several different types of photomul- 
tipliers in which the spectral characteristic of their photocathode 
has been measured in advance. The measurements show that the 
resultant dependence is influenced by the type of photomultiplier, 
especially by the spectral characteristic of its photocathode. 


20733 Series of sulfate phosphors having different effective 
atomic numbers for evaluating radiation energy. Yamashita, T. 
(Matsushita Electric Industrial Co., Ltd., Osaka). pp 467-479 of In 
Proceedings of the fourth international conference on lu- 
minescence dosimetry. Vol. Il. Niewiadomski, T. (ed.). Krakow; 
Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P2. 

New TLD phosphors, Na,SO,:Dy, K,SO,:Dy, MgSO,:Ho, 
SrSO,:Tb, BaSO,:Tb, etc., were prepared and their TL properties 
as well as their energy response curves, from the viewpoint of ap- 
plication to radiation-energy evaluation, were examined. Alkaline 
or alkaline-earth sulfates, when activated with some types of rare 
earth ions, such as Tb**, Dy**, Tm**, etc., display thermolu- 
minescence, and their glow curves are similar. The peak tempera- 
tures and the relative heights of the obtained phosphor glow 
curves, as compared with CaSO,:Dy, are 230°C and 0.01 for 
MgSO,:Ho, 200°C and 0.3 for Na,SO,:Dy, 202°C and 0.2 for 
K,SO,:Dy, 177°C and 0.7 for SrSO,:Tb, and 169°C and 0.25 for 
BaSO,:Tb. The fading of these phosphors, for those whose glow 
peak is near 200°C, is negligible, but fading of those between 
160°C and 180°C is about 15 to 25 percent per month. Energy 
evaluation of incident radiation was performed combining these 
phosphors and a metal shield, and it was concluded that the ener- 
gies discernible using them are 60 keV (Na,SO, + Cu:! mm), 90 
keV (CaSO, + Sn: 1 mm), 170 keV (SrSO, + Pb: 2 mm) and 200 
keV (BaSO, + Pb: 3 mm). 


20734 Systematics of thermolumi e in rare earth activted 
sulfate lattices. Dixon, R.L.; Ekstrand, K.E. (Wake Forest Univ., 
Winston-Salem, NC). pp 481-488 of In Proceedings of the fourth 
international conference on luminescence dosimetry. Vol. II. 
Niewiadomski, T. (ed.). Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P2. 

A systematic survey of the thermoluminescence (TL) of 
rare earth activated sulfates of Be, Mg, Ca, Sr, Ba, Zn, Cd, and Pb 
was made. The sulfates of Sr, Ba, and Cd (as well as Ca) were 
found to exhibit an extremely bright TL following gamma irradia- 
tion, many of the phosphors being comparable in efficiency to 
CaSO,:Dy (Harshaw). The temperature of the glow peak induced 
by a rare earth ion in a given lattice was found to be determined 
only by the valence state of the rare earth. A decrease in trap 


depth with increasing lattice spacing was also observed. The most 
sensitive of these new phosphors are SrSO,:Tb** and BaSO,:Eu’**. 
Due to their relatively high-Z and large efficiency, these phosphors 
could prove useful as quality indicators for personnel dosimetry or 
for detecting very small exposures of low-energy x-rays (of a 
known quality). The TL properties of interest in dosimetry were 
determined for these phosphors. 


20735 Thermolumi of BaF,:Dy. Lucas, A.C.; Kapsar, 
B.M. (Harshaw Chemical Co., Solon, OH). pp 507-519 of In 
Proceedings of the fourth international conference on lu- 
minescence dosimetry. Vol. Il. Niewiadomski, T. (ed.). Krakow; 
Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P2. 

Barium fluoride doped with dysprosium has been found to 
exhibit intense thermoluminescence. The glow curve has dominant 
peaks at 120 and 250°C. The two peaks are isolated sufficiently 
well that they may be instrumented separately using temperature 
discriminators. The 120°C peak is very bright and, since incan- 
descence is trivial, can be used to measure exposures of a few 
microroentgen of energetic gamma rays. Where stability over long 
periods or at higher temperatures is required, the high temperature 
peak may be used. A low temperature trap exists at about 60°C. 
The trap is effectively emptied in five minutes at room tempera- 
ture. The 120°C trap is useful without correction for times after 
exposure up to three hours and can be corrected for fade for times 
up to 200 hours. The principle application of BaF,:Dy is in x-ray 
detection. It exhibits an overresponse of approximately 100 at 70 
keV, providing high discrimination against energetic gamma rays 
and cosmic ray background. Supralinearity is observed in the 
120°C trap for exposures of 10 R and above and in the 250°C trap 
for exposures of 1 R and above. The material is useful with lineari- 
ty correction up to 10* R. Supralinearity can be annealed for reuse 
of the crystal by baking at 400°C for one hour. 


20736 CaSO,—C—Fe as a new TSEE dosimeter. Lausch, W.; 
Huebner, K. (Technische Univ., Dresden). pp 531-539 of In 
Proceedings of the fourth international conference on lu- 
minescence dosimetry. Vol. Il. Niewiadomski, T. (ed.). Krakow; 
Inst. of Nuclear Physics (1974). 

From 4. international conference on 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P2. 

The aim of these investigations was the development of a 
routine useful TSEE dosimeter system for personnel monitoring. 
The base of the measuring equipment is commercial devices. Vari- 
ous emitter substances were investigated, the most suitable of all 
was annealed CaSO, . 2H,O. This calcium sulfate was mixed with 
hydro-colloid-graphite (commercial name: Wagras RH 20) and 
placed on steel platelets. The glow curve of such a dosimeter 
shows glow peaks at 168 and 281°C (annealing rate: 60°K min“'). 
CaSO,-C-Fe dosimeters have the following properties: in the range 
from | mR to 50 R between the measuring effect N and the expo- 
sure X exists the relation N ~ X°."*. By increasing the content of 
CaSO, in the emitter layer the low detection limit can be shifted to 
smaller exposures. At 60 keV the sensitivity of dosimeters is four 
times higher than for irradiation with ®Co-gamma-rays. The fading 
function is an inverse exponential one, the half-value time comes 
to 20.5 days. CaSO,-C-Fe dosimeters can be used in mixed 
neutron-gamma ray fields and as BRAGG-GRAY dosimeters in 
beta and electron fields. 


20737 Some properties of Al,O, using exoelectrons. 
Holzapfel, (Physikalisch-Technische Bundesanstalt, 
Braunschweig); Petel, M.; Rodiere, M. pp 541-550 of In 
Proceedings of the fourth international conference on _ lu- 
minescence dosimetry. Vol. II. Niewiadomski, T. (ed.). Krakow; 
Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P2. 

Different a-Al,O,; products exhibit corresponding TSEE 
spectra with well separated peaks around 250 and 450°C. 
Establishing stable reading conditions in the CH, GM-counter and 
incorporating the Al,O, particles of minimum size (less than 10 
um) in graphite results in a linear TSEE response for both peaks 
with 2 percent standard deviation for single detectors and 10 per- 
cent for intra-group detectors. The dose ranges cover 3 . 10-7 to 8 
. 10? rads of B-irradiation from *Sr. With a dominating 450°C 
peak, MERCK-material can be applied up to 400°C irradiation 
temperature. Equal sensitivities of the 250 and the 450°C peaks of 
the DEGUSSA material enable dose information storage in the 
450°C peak, but with a reaction of the accumulated dose on the 
250°C reading. Multireadings can be taken from decaying TSEE of 
MERCK-material with a linear response over 3 decades and doses 
exceeding some rads. 
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20738 Production and use of thin layer TSEE dosimeters. 
Brown, L.D. (Univ. of Aberdeen, Scotland). pp 551-564 of In 
Proceedings of the fourth international conference on lu- 
minescence dosimetry. Vol. Il. Niewiadomski, T. (ed.). Krakow; 
Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P2. 

Thermally stimulated exoelectron emission is a purely sur- 
face phenomenon and consequently by the use of this readout 
method very satisfactory dosimetric elements can be prepared with 
a sensitive layer only a few tens of nanometers thick. These pro- 
vide an immensely powerful new tool for the investigation of such 
problems as interface dosimetry, charged particle dosimetry and 
some aspects of microdosimetry. The production of these thin 
layer dosimetric elements by various methods including evapora- 
tion under vacuum and deposition from solution is reviewed. The 
problems which arise in the selection of suitable substrates for the 
TSEE sensitive layers are also surveyed. Finally, examples are 
given of investigations in which these new dosimeters are being 
employed. Measurements are currently being carried out both with 
the use of phantoms and directly on patients in order to redeter- 
mine the doses associated with certain medical procedures. Results 
for various x-ray diagnostic examinations and for implanted beta 
ray sources are reported. Current attempts to determine the suita- 
bility of these dosimeters for measurement of neutron dose are 
also referred to. 


20739 LET dependence of TSL and TSEE yield as a basis for a 
fast neutron dosimetry method. Jaek, I.; Savikhin, F.; Kaambre, H. 
(Inst. of Physics, Tartu). pp 565-580 of In Proceedings of the 
fourth international conference on luminescence dosimetry. Vol. 
Il. Niewiadomski, T. (ed.). Krakow; Inst. of Nuclear Physics 
(1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P2. 

The CaS phosphors are synthesized, having the ratio of TSL 
signals, induced by biologically equivalent doses of fast neutrons 
(RBE = 10, irradiation in hydrogeneous radiator) and “Co y-rays, 
S/sub n//S/sub gamma/ greater than or equal to 1. The S/sub 
n//S/sub gamma/ greater than | corresponds to the medium (TSL 
peaks at 100 to 140°C), and S/sub n//S/sub gamma/ = | to the 
deeper (180 to 220°C) trapping levels. The doses down to 0.1 rem 
can be read, and the dose linearity reaches up to some 10? rem. 
The substances with S/sub n//S/sub gamma/ greater than or equal 
to | in photostimulated luminescence, are also obtained. An exten- 
sive theoretical as well as experimental research of the physical 
backgrounds of the selectively high sensitivity of some ZnS and 
CaS phosphors to the heavy particles was carried out. It was shown 
that the selectivity is due to the nonlinear dependence of light sum 
on excitation density, characteristic to phosphors with three or 
more types of local sites. 


20740 Magnesium borate radiothermoluminescent detectors. 
Kazanskaya, V.A.; Kuzmin, V.V.; Minaeva, E.E.; Sokolov, A.D. 
(Union Scientific Research Inst. of Instrumentation, Moscow). pp 
581-592 of In Proceedings of the fourth international conference 
on luminescence dosimetry. Vol. [I]. Niewiadomski, T. (ed.). 
Krakow; Inst. of Nuclear Physics (1974). 

From international conference on _ luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P2. 

The technology of obtaining polycrystalline magnesium 
borate activated by dysprosium is described briefly and the method 
of preparing the tabletted detectors from it is presented. The de- 
pendence of the light sum of the samples on the proportion of the 
components and on the sintering regime has shown that the most 
sensitive material is obtained at the proportion of boric anhydride 
and magnesium oxide 2.2 to 2.4 and at the dysprosium concentra- 
tion about | milligram-atom per gram molecule of the base. The 
glow curve of such a material has a simple form with one peak the 
maximum of which is located at 190 to 200°C. The measurement 
of the main dosimetric characteristics of the magnesium borate 
tabletted detectors and the comparison with similar parameters of 
the lithium fluoride tabletted detectors have shown that at practi- 
cally identical effective number the former detectors have some 
substantial advantages: (1) the sensitivity is ten to twenty times as 
large; (2) they are substantially more technological on synthesis of 
the radiothermoluminophor and during the production of the 
tabletted detectors; (3) they have a simple glow curve; and (4) 
they do not require the utilization of the thermocycling during use. 


20741 Supralinearity and re-evaluation of TLD 600 and TLD 
700 in mixed neutron and gamma fields. Piesch, E.; Burgkhardt, B.; 
Sayed, A.M. (Karlsruhe Nuclear Research Center, Ger.). pp 1201- 
1212 of In Proceédings of the fourth international conference on 
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luminescence dosimetry. Vol. III]. Niewiadomski, T. (ed.). Krakow; 
Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P3. 

The supralinearity behavior of LiF ther 
dosimeters has been investigated for neutron and gamma exposures 
in the range of dosimeter readings 10 R up to 107 R. The in- 
vestigations were also performed in mixed radiation fields by vary- 
ing a pre-dose of neutrons and gamma rays, respectively, followed 
by post-exposure. The TLD 600 reading was found to be propor- 
tional to the neutron exposure up to a dosimeter reading of about 
10° R. After a gamma exposure a supralinearity up to a factor of 4 
was found. The neutron and gamma response shows the same 
decrease for higher dosimeter readings above 10° R due to damage 
effects in the solid state detector. Repeated evaluations of the 
same dosimeter were performed at 240°C and 330°C. The second, 
third and fourth reading was found to be in the order of | percent 
depending on the previous exposure and the type of radiation. The 
dosimeter response after normal and long-term heat treatment at 
400°C for | h and 16 h was investigated with TLD 600 and TLD 
700 pre-exposed in single and/or mixed radiation fields up to 
dosimeter reading of 10° R. 


20742 Neutron responses of thermolumi dosimeters, 
BeO(Na), CaSO,(Tm), and its mixture with “LiF or "LiF. Tanaka, 
S.; Furuta, Y. (Japan Atomic Energy Research Inst., Tokai). pp 
1213-1228 of In Proceedings of the fourth international con- 
ference on luminescence dosimetry. Vol. III. Niewiadomski, T. 
(ed.). Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P3. 

The energy responses of thermoluminescence dosimeters 
(TLD), BeO(Na), CaSO,(Tm), and their mixture with non-ac- 
tivated *LiF or "LiF were obtained experimentally for mono-ener- 
getic neutrons of energies from several ten keV to 15 MeV. The 
results were compared with kerma calculations. The conversion ef- 
ficiency to obtain an integral thermoluminescence from the kerma 
for a TLD is also discussed. The glow curves of the TLD’s ir- 
radiated with various radiations were obtained also by experiments. 
No remarkable difference is observed between gamma rays and 
other radiations in CaSO,(Tm) and its mixture with non-activated 
"LiF, but differences are seen in the shape of glow curves of 
BeO(Na) and CaSO,(Tm) mixture with non-activated *LiF TLD’s. 


20743 New thermolumi emission bands in LiF and 
LiF:Mg:Ti. Crittenden, G.C.; Townsend, P.D. (Univ. of Sussex, 
Eng.). pp 1233-1245 of In Proceedings of the fourth international 
conference on luminescence dosimetry. Vol. III. Niewiadomski, T. 
(ed.). Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P3. 

The TL emission spectra above 300°K of pure and doped 
LiF from various sources have been measured in the range 200 nm 
to 750 nm. Four emission bands have been identified with peak 
energies at 4.13, 3.2, 2.25 and 1.91 eV. The first band was found 
in all of the crystals examined, the second in crystals that con- 
tained Mg and Ti impurities and the third only in Harshaw pure 
LiF. The band at 1.91 eV was observed only in crystals grown 
from BDH ‘’Optran’’ grade LiF. The emission spectra were taken 
at temperatures corresponding to those of the glow peak maxima 
and were found to change with temperature and the ionizing densi- 
ty of the radiation used. At high doses, (greater than 10° R) and 
high fluxes another emission band at 2.4 eV is observed in the 
BDH material. Room temperature storage reduces both this and 
the 1.91 eV emission. 


20744 (UCRL-Trans— 11063) Analyses of an energy-indepen- 
dent neutron dosimeter for people. Heinzelmann, M.; Schueren, H. 
1975. Translation of Untersuchungen fuer ein energieunabhaen- 
giges neutronen-per ter. 1Sp. Dep. NTIS $3.50. 

On the basis of a larger Gutman for local dosimetry a 
small *He counter in a thin polyethylene moderator with a wall 
thickness of '/,"’ located in front of a phantom was subjected to 
radiation of varying energy. By varying the discriminator threshold 
for the impulses of the *He counter the energy dependency of the 
sensitivity of this small dosimeter can be changed. First experi- 
ments appear to show that this dosimeter enables one to determine 
the neutron equivalent dose for each neutron energy with an accu- 
racy up to a factor of 2. The measurement head is so small that 
the dosimeter can be used as an albedo dosimeter for controlling 
human dosage. 


20745 Direct-response ultraviolet dosimeter utilizing thermolu- 
minescent magnesium oxide. Dhar, A.K.; DeWerd, L.A.; Stoebe, 
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T.G. (to Secretary of the Dept. of Health, Education, and Wel- 
fare). US Patent 3,924,135. 2 Dec 1975. Filed date 26 Nov 1974. 


4p. 

The ther dosimeter which responds directly 
to ultraviolet radiation uses magnesium oxide thermoluminescent 
crystals which respond to ultraviolet radiation without the need for 
prior irradiation by x-rays or annealing. 


20746 Thermolumi dosimeter reader. Robertson, 
M.E.A.; Marshall, J.; Brabants, J.A.P.; Davies, M.E. (to D. A. Pit- 
man, Ltd.). US Patent 3,925,665. 9 Dec 1975. Priority date 17 
| — United Kingdom of Great Britain and Northern Ireland 
(UK). 8p. 

An electric circuit arrangement is described including a 
photomultiplier tube and a high voltage source therefor also in- 
cludes a feedback loop from the output of the tube to the high 
voltage source, and loop providing automatic gain stabilization for 
the tube. The arrangement is used in a dosimeter reader to provide 
— correction for the reader each time the reader is to be 
used. 


20747 Dosimetry method. Kawabata, H.; Yamashita, T. (to 
Matsushita Electric Industrial Co., Ltd.). US Patent 3,927,328. 16 
Dec 1975. Priority date 18 Nov 1970, Japan. 4p. 

A thermoluminescence dosimeter is described which in- 
cludes thermoluminescence phosphor comprising sodium sulfate as 
the host material and activator selected from the group consisting 
of dysprosium, holmium, thulium and terbium in an amount of 3 x 
10-5 to 1 x 10°? genes with respect to | mol of sodium 
sulfate. This therm ence dosimeter is higher in sensitivity 
and more excellent in energy response characteristic than prior art 
thermol ence dosimeters and can be used to measure 
gemma radiation by exposing it to said radiation, heating it to 
about 300°C and measuring the luminescence emission. 


20748 Process for preparing phosphor for ther 

radiation dosimeter. Nada, N.; Yamashita, T. (to Matsushita Elec- 
tric Industrial Co., Ltd.). US Patent 3,926,836. 16 Dec 1975. Pri- 
ority date 29 May 1970, Japan. 4p. 

A phosphor composed primarily of BeO and more than 0.5 
percent and up to 10 percent by mole of at least one activator 
selected from the group consisting of lithium, sodium and potassi- 
um is prepared by mixing a raw material high purity beryllium 
oxide with at least one kind of the activators of lithium, sodium 
and potassium and sintering the resulting mixture in a covered 
crucible at a temperature of 1 500°C to 2,100°C for 3 to 24 hours 
and is used for a thermol ent radiation dosimeter. The 


material can exactly measure the radiation dose up to a high level 
such as 1,000 to 2,000 roentogens. 


20749 Dielectric material for dosimeters. Moran, P.R.; Podgor- 
sak, E.; Fullerton, G.D.; Fuller, G.E. (to Wisconsin Alumni 
Research Foundation). US Patent 3,935,457. 27 Jan 1976. Filed 
date 16 Aug 1974. 12p. 

A RITAD dosimeter is described having a dielectric materi- 
al such as sapphire wherein the efficiency as measured by mean 
drift distance and trapping efficiency is increased by making use of 
a dielectric material in which the total active impurity does not ex- 
ceed 50 ppm and in which any one active impurity does not ex- 
ceed 10 ppm. 


20750 Composite fission dosemeter for fast neutrons. Lawson, 
R.C.; Porter, D.; Hannan, W.J. (to National Research Develop- 
ment Corp.). US Patent 3,942,013. 2 May 1976. Priority date 22 
Nov 1972, United Kingdom of Great Britain and Northern Ireland 
(UK). 2p. 

The present invention concerns a neutron dosemeter par- 
ticularly applicable to the dosimetry of fast neutrons. According to 
the invention there is provided a composite detector material con- 
sisting of at least two fissile elements, the fission cross-section ver- 
sus neutron energy response curves of which combine to match the 
kerma versus neutron energy response of a known biological 
material. 


NUCLEAR SPECTROSCOPIC INSTRUMENTAION 
REFER ALSO TO CITATION(S) 20816, 20823 


20751 (AD-A—011931) Design and calibration of a rocket- 
borne electron spectrometer. Scientific report. Neal, P.C. (Utah 
State Univ., Logan (USA). Space Science Lab.). Dec 1974. Con- 
tract F19628-74-C-0130. 69p. (HAES—8). NTIS $4.25. 

An electron spectrometer was designed, calibrated and ap- 
plied in an auroral research program to measure the electron ener- 
gy spectra from 100 to 1500 eV. The approach included the prac- 
tical application of theoretical mathematics to design and calibrate 
the instrument. Such design and calibration using a digital com- 
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puter for fast analysis can be used in the creation of similar instru- 
ments. (GRA) 


20752 (BNWL-SA—5647) High resolution x ney 
coincidence . Brauer, F.P.; Fager, R. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 26 
Mar 1976. Contract E(45-1)-1830. 23p. Dep. NTIS $3.50. 

A data acquisition and analysis system has been developed 
for high resolution coincidence spectrometry. The system hardware 
and software are described together with the system capabilities. 
The sensitivity and seiectivity of Nal(T!)-Nal(T1), Nal(T1)-Ge(Li) 
and Ge(Li)-Ge(Li) coincidence detector systems have been experi- 
mentally evaluated. The Nal(T1)-Ge(Li) system was found to have 
about the same sensitivity, based on a 5000 minute count, as the 
all-Nal(T1) system with improved selectivity. The applications of 
Ge(Li)-Ge(Li) detectors are limited by their low efficiency. The 
utilization of time as a third parameter was investigated by correla- 
tion studies of the coincidence event energies and the time interval 
between signals from the two detectors. 


20753 A Q3D spectrometer with a helix detector system. Flynn, 
E.R.; Orbesen, S.; Sherman, J.D.; Sunier, J.W.; Woods, R. (Los 
Alamos Scientific ‘Lab., N.Mex. (USA)). Nucl. Instrum. Methods; 
128: No. 1, 35-47(15 Sep 1975). 

A spectrometer of the Q3D type with a 50% energy range 
has recently gone into operation at the Los Almos Scientific 
Laboratory. Initial operation of the spectrometer indicated a 
resolution (E/AE) of 3200 at 14 msr is obtainable. Kinematic cor- 
rections are easily performed for reactions such as *7Al(t,t)?7Al. 
The focal plane detector system is a 50 cm long helix detector 
with 0.5 mm spatial resolution. This detector also is used to give 
particle identification information as the anode signal is propor- 
tional to the particle energy loss. A scintillator is used behind the 
helix for a measurement of total energy. A computer program per- 
mits the setting of particle gates using a 3-dimensional display of 
position versus energy loss in the counter as well as an additional 
restriction on the energy signal. 


20754 Scintillation spectrometer. Kalish, Y. US Patent 
3,944,832. 16 Mar 1976. Filed date 28 Feb 1974. 6p. 

Disclosed herein is a scintillation spectrometer comprising 
an inorganic scintillation crystal, said crystal being characterized 
by a well situated therein where the inner surfaces of said well are 
coated with a light transmitting material whereby said spectrome- 
ter is adapted to measure both beta and gamma emissions of 
radioactive samples introduced into said well. 


HIGH ENERGY PHYSICS INSTRUMENTATION 
—— ALSO TO CITATION(S) 20645, 20646, 21533, 21636, 
22354 


_ pp 383-384) Feasibility studies on 
m solar neutrino method. Pomansky, A.A. 
State Univ. Sevastjanov, A.I. 1975. 
From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 
In NEUTRINO 
Solar neutrino detection based on the ™'Ga(v,e~)"Ge reac- 
tion is briefly discussed. The problem of radioactive arsenic 
background due to the difficulty of separating arsenic 
from germanium is considered. (WHK) 


20756 (CONF-750636—P2, pp 385-386) Possibility of "Be, 
Fe, and "Ge decays by a proportional counter. 
Barabanov, I.R. (Atomic Energy Commission of USSR, Moscow); 
Gavrin, V.N.; Zakcharov, Yu.I.; Zatsepin, G.T. 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

The use of proportional counters for counting "Be, “Fe, and 
Ge for use in solar neutrino detection based on the TLi(v,e- )"Be, 
55Mn(v,e-)55Fe, or 7!Ge(v,e-)7! Ge reactions is discussed. (WHK) 


20757 (CONF-750636—P2, pp 387-390) Dry chlorine sub- 
stance as a solar neutrino detector. Barabanov, I.R.; Gavrin, V.N.; 
Zatsepin, G.T.; Orekhov, I.V. 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

A method for argon extraction and subsequent counting of 
argon 37 in a proportional counter is described, and results are 
presented. (WHK) 


20758 (CONF-750636—P2, pp 391-395) Cosmic ray muon 
in some solar neutrino radiochemical detectors. Zak- 


backgrou 
— Yu.I. (Atomic Energy Commission of USSR, Moscow). 
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From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

The background of some radiochemical neutrino detectors 
from (p,n) reactions due to protons of nuclear shower cascades 
caused by cosmic ray muons deep underground was investigated. 
The following target types were considered: Li, LiCl, solution LiCI 
in H,O; C,Cl,; solution MnCl, in HzO; Ga; GaCl;. Unknown (p,n) 
reaction cross sections were calculated by a statistical evaporation 
model. The effect from fragmentation of CI and O nuclei was esti- 
mated for a Li detector. Background-to-signal from solar neutrinos 
of pp and pep cycles ratios (in percent) for targets in question are 
accordingly equal to 0.5; 7.0; 15; 100; 7.0; 0.3; and 0.2. 


20759 pp 396-410) Galactic and ex- 
tragalactic antineutrino detectors. Frati, W. (Univ. of 
Pennsylvania, Philadelphia): mendes K.; Supplee, J.; Fenyves, E.; 
Lee, C.K. 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

The two operating stations, Homestake and Barberton, are 
separated by about 2000 km., so that a 13 msec. full width cor- 
relation time is necessary to insure 47 steradian solid angle sen- 
sitivity. Widely spaced stations provide excellent rejection of lo- 
cally produced events, such as extremely extensive cosmic ray 
showers, and may provide directional information on anti v/sub e/ 
burst source if the burst width is less than the time of flight 
between the stations. The anti v/sub e/ detection method is to look 
for the interaction anti v/sub e/ + p yields n + e* and the sub- 
sequent Cherenkov radiation emitted by the positron in a large de- 
tector filled with H,O. Each detector module is a large water filled 
cylinder viewed by eight 5’’ dia. photomultipliers. There are seven 
modules each 2m* at Homestake and nine modules at Barberton, 
four of which have a 2m* volume and five of which have a 4m* 
volume. The experimental layout and detector performance are 
described. (WHK) 


20760 (LBL—4800, pp 88-93) Crystal Ball at PEP. Bartel, 
W.; Bulos, F.; Luke, D.; Peck, C.; Strauch, K. 1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

The modifications to the SPEAR version of the Crystal Ball 
required by the higher energies at PEP are discussed. Since the 
hadron multiplicity is expected to rise as log s, their average ener- 
gy must rise. On the other hand, if the hadrons are produced in 
jets, the low energy part of their spectrum is not heavily depleted. 
This implies that modifications for high energy particles should not 
deteriorate low energy performance. An external iron calorimeter 
for measuring the high energy hadrons, charged and neutral, is 
considered. To improve the angular resolution on y's, an active in- 
ternal converter has been studied, estimates have been made of its 
expected performance, and difficulties requiring further study have 
been outlined. 


20761 (LBL—4800, pp 94-104) Liquid argon neutrals detector 
(LAND) for PEP. Eisner, A.; Hanson, G.; Hitlin, D.; Koetz, U.; 
Marshak, M.; Mast, T.; Matthews, J.; Peck, C.; Yount, D. 1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

The physical effects limiting the gamma energy resolution of 
a liquid argon calorimeter without passive converter plates is 
discussed. An example of such a detector based on the General 
User’s Magnet designed at this Summer Study is given. 


20762 (LBL—4800, pp 105-107) Resolving overlaping gam- 
mas in a modular neutrals detector. Bulos, F. 1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

It is shown that in a segmented neutral detector the method 
of moments can be used to determine whether a connected region 
of energy deposit involving several modules contains one, two, or 
more y’s. Up to 2 y’s can be handled analytically to solve for their 
energy and position. Further it is shown that if the positions of the 
y's are determined externally, then the method of moments can be 
used to solve the problem of more than 2 y’s analytically. 


(LBL—4800, pp 108-115) Report of the general pur- 
pose detector group. Barbaro-Galtieri, A.; Bartel, W.; Bulos, F.; 
Cool, R.; Hanson, G.; Koetz, U.; Kottahaus, R.; Loken, S.; Luke, 
D.; Rothenberg, A. 1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

A general purpose detector for PEP is described. The main 
components of this detector are a | meter radius, 15 kilogauss su- 
perconducting solenoidal magnet with drift chambers to detect and 
measure the momentum of charged particles, a liquid argon 
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neutral detector and hadron calorimeter, and a system of 
Cherenkov and time-of-flight counters for identification of charged 
hadrons. A major consideration in the design of this detector was 
that it be flexible: the magnet coil and drift chambers form a core 
pees which various apparatus for specialized detection can be 
placed. 


20764 (LBL—4800, pp 116-117) Considerations for a general 
flexible detector. Bulos, F. 1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

Starting from a set of desirable features, a general shape of 
the detector is chosen. To decide on the size and magnitude of the 
solenoidal magnetic field 4 cases are compared. A good com- 
promise is chosen and illustrated. 


20765 (LBL—4800, pp 118-125) Streamer chamber as a 
general detector. Barbiellini, G.; Kotthaus, R.; Poucher, S.; Seidl, 
A.; Villa, F.; Yount, D. 1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

A general purpose streamer chamber facility is described. 
The multiplicities and momenta of charged particles are deter- 
mined in the central region of the chamber over a solid angle of 
about 0.85 . 47. The remainder of the visible volume is devoted to 
a*~/e*~ separation and to 7/sup o/ and gamma ray detection. The 
former is achieved by observing electromagnetic shower develop- 
ment and the latter by measuring both the conversion point of 
each primary interaction gamma ray and the momentum of each 
shower track produced in an array of coaxial lead-oxide plates. 
There are 9 such plates, spaced 8 cm apart, and the plate 
thickness is 0.6 radiation lengths. Separation of 7*~/e*~ is effective 
above 250 MeV/c, and gamma ray detection is practical above 100 
MeV by this method. The solid angle of the lead-oxide shower de- 
tector is about 0.5 . 4a. Muons above about | GeV are distin- 
guished from charged hadrons by a single layer (which gives three 
track coordinates) of multiwire proportional chambers that deter- 
mine whether a given particle has interacted strongly in the coils 
or flux return plates of the magnet. This ‘’external muon identifi- 
er’’ also subtends a solid angle of about 0.85 . 42. Good separa- 
tion of 7/K, K/p, and 7/p is obtained by ionization below 0.7, 1.0, 
and 1.4 GeV/c, respectively, and useful separation (about 1.6 stan- 
dard deviations for 7/K, 0.7 standard deviations for K/p, and 2.2 
standard deviations for m/p) is achieved in the region of the 
relativistic rise in ionization. The ionization measurements are sup- 
plemented by time-of-flight, which is effective for 7/K, K/p, and 
a/p at momenta up to 1.0, 1.7, and 2.0 GeV/c, respectively. 


20766 (LBL—4800, pp 126-133) Time-projection chamber- 
1975. Nygren, D. 1975. 

In Proceedings of the 1975 PEP summer study, July 
28— August 20, 1975, Berkeley, California. 

New experimental results relevant to the performance of the 
time-projection chamber (TPC) are presented. These include cer- 
tain properties of the ‘’ball-wire’’ readout scheme, the suppression 
of electron diffusion by magnetic fields, and the effects of E x B 
components. The challenging problem of particle identification is 
discussed in the framework of a TPC. 


20767 (LBL—4800, pp 134-137) Comparison of time-projec- 
tion and drift chamber detectors. Matthews, J.A.J.; Rothenberg, A. 
1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

Time-projection and drift chamber detectors are suggested 
for the central region of a small-radius, high-field solenoid spec- 
trometer. A general comparison of these detectors is made, along 
with a quantitative study of their resolution. We find that at 
present time-projection chamber and drift chamber detectors give 
essentially equivalent performances. 


20768 (LBL—4800, pp 138) Mark II magnetic detector for 
SPEAR. Larsen, R.R. 1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

The Mark II Detector, presently in the design stage, is a 
SLAC/LBL detector project to replace the Mark I now in opera- 
tion at SPEAR. While similar in concept to the Mark I it will have 
improved momentum resolution, shower detection, solid angle 
coverage for both triggering and tracking and a magnet design 
providing easier access to those particles transmitted through the 
aluminum coil. 


20769 (LBL—4800, pp 139-156) Detection of high momentum 
particles with identification of the final state. Becker, U.; Cash- 
more, R.; Groves, E.; Keller, L.; Loken, S.; Morehouse, C.; 
Poucher, S.; Strovink, M. 1975. 
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In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

Two detectors for PEP are described which will measure 
and identify charged particles with good momentum resolution in 
the range 0.2 - 15 GeV/c. Complete identification is attempted for 
almost all charged hadrons as well as for a significant fraction of 
electrons, muons, and photons. In this way, events involving high 
momentum particles can be studied nearly completely. Whereas 
both detectors use solenoidal magnets with Cherenkov and time of 
flight counters and drift chambers, the more favorable design as- 
sumes light sensitive detectors operating within a magnetic field. A 
comparison to the detector designed by the 1974 group is made, 
and ideas suggesting substitutions for part of this apparatus are 
discussed. 


20770 (LBL—4800, pp 157-158) Use of microchannel electron 
multipliers in high energy physics. Lecomte, P.; Perez-Mendez, V. 
1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

Properties of microchannel electron multipliers are sum- 
marized, and their use with scintillation and Cherenkov counters in 
high energy physics is briefly discussed. (WHK) 


20771 (LBL—4800, pp 176) Report of the New Particle 
Group. Carroll, A.; Cox, B.; Eisner, A. 1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

We review the properties of possible new particles, and con- 
clude that there are some general features that a New Particle De- 
tector can exploit. We investigate backgrounds in the most likely 
signatures and propose a New Particle Detector Facility. Several 
more specialized detectors are also described. 31 figures, 6 tables. 


20772 (LBL—4800, pp 36-38) Iron Ball, Mark II. Ford, W.T. 
Dec 1975. 

In Proceedings of the 1975 PEP summer study, July 
28— August 20, 1975, Berkeley, California. 

The detector described is intended to record events of the 
reactions e*e~ yields u*y~ and e*e™ in sufficient detail to permit 
extraction of the leptonic weak neutral current parameters g/sub 
V//sup e,u/ and g/sub A//sup e,u/. For some of the measurements 
the e* or e~ beam is longitudinally polarized. The muon-electron 
detector is shown. A toroidal magnet provides both particle 
identification and momentum analysis for the muons (the magnetic 
field of 16 to 18 kG is contained entirely within the iron). The 
cylindrical central cavity contains tracking chambers for muons 
and electrons, and lead scintillator shower counters to identify the 
electrons over that part of the solid angle that is free of shielding. 
The tracking devices may be either drift or wire spark chambers, 
but must provide reasonably good resolution in the polar angle, 
since the bending of the magnet is in the theta direction. Trigger 
scintillators are also to be provided. 


20773 (LBL—4800, pp 46-70) General users magnet design. 
Lobkowicz, F.; Becker, U.; Berkelman, K.; Green, M.A.; Groves, 
E.; Halbach, K.; Kadyk, J.; Mistry, N.; Sessoms, A.; Strovink, M. 
Dec 1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

Two basic types of detectors can be considered for use on 
PEP and other intersecting storage ring devices. Both will utilize 
solenoidal fields with flux paths parallel to the direction of the 
beams. One type, the conventional superconducting solenoid, per- 
mits physics to be performed only inside the coil in the magnetic 
field. The second type based on high current density technology 
permits physics to be performed both inside and outside the mag- 
net coil. Two kinds of high current density magnets can be con- 
sidered. One is based on a continuous thin coil of uniform radia- 
tion thickness; the second is based on lumped coils which have re- 
gions of high radiation thickness and regions of near zero radiation 
thickness. For many experiments the high current density magnets 
could result in substantial cost savings in both capital and operat- 
ing funds. The central induction of such magnets is 2 T or less, 
and the maximum practical diameter is 2 to 3 meters. Each of the 
two types of high current density magnets has advantages for some 
kinds of experiments. If high central inductions and/or large field 
volumes are required, there is probably no practical alternative at 
this time to the conventional low current density superconducting 
solenoid. Since the performance parameters of the high current 
density magnets are not fully understood, experimental work now 
under way at LBL will establish the practical limits of operation 
for magnets using high current density intrinsically stable super- 
conductors. 


20774 (LBL—4800, pp 76-83) Use of discrete coils in axial 
field spectrometers. Taylor, J.D.; Wenzel, W.A. Dec 1975. 
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In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

A study of possible configurations for discrete coil axial 
field superconducting magnets has been carried out, with emphasis 
on parameters that affect magnetic field strength and uniformity as 
well as the fraction of open aperture which can be made available 
for external detectors. It is found that field uniformity is suffi- 
ciently good for most purposes if the coil separation is less than 
the coil radius. The ratio of field strength to fractional loss of open 
aperture is independent of size for suitably large magnets, but is 
sensitive to the shape of the coil cross-section. 


20775 Investigation of EPR, TLD, and TSEE of BeO ceramic. 
Gammage, R.B. (Oak Ridge National Lab., TN); Garrison, A.K. pp 
263-281 of In Proceedings of the fourth international conference 
on luminescence dosimetry. Vol. I. Niewiadomski, T. (ed.). 
Krakow; Inst. of Nuclear Physics (1974). 

From 4. international conference on luminescence 
dosimetry; Krakow, Poland (27 Aug 1974). 

See CONF-740833—P1. 

In several different types of irradiated ceramic BeO, the 
paramagnetic centers are Al**+, F?-, and impurity related hold cen- 
ters. For Brush Thermalox 995, annealing studies reveal that the 
prominent, single TL peak is associated with the decay of the Al** 
and the principal hole center. The most intense Al** resonance ab- 
sorption and TL are obtained from the ceramic BeO with the 
highest aluminum content. The F?- center (Consolidated BeO 
ceramic) plays an indistinct role in the appearance of an addi- 
tional, intense TL peak. Its annealing behavior is very complex. 
None of the hole centers and few, if any, of the Al** centers 
(Thermalox 995) remain at temperatures where TSEE will occur. 
The centers responsible for TSEE remain unidentified. The TL and 
TSEE peaks are separated sufficiently in temperature to allow the 
TL to be read prior to and without affecting the TSEE signal. 
Thus, TSEE is useful as a backup for TLD; the dose can be remea- 
sured at a subsequent time. The technique also permits discrimina- 
tion between doses of penetrating (a- and y-rays) and non- 
penetrating (8 and a particles) radiations incident on a single de- 
tector. 


RADIOMETRIC INSTRUMENTS 


REFER ALSO TO CITATION(S) 18815, 20816, 20818, 20820, 
20821, 20822 


20776 Smoke detector adapted to a smoke sensing apparatus. 
Tomioka, Y. (to Hochiki Kabushiki Kaisha). US Patent 3,935,466. 
27 Jan 1976. Priority date 26 Sep 1968, Japan. 6p. 

A smoke detector is disclosed which comprises an inner 
electrode, an intermediate electrode with a hole for passing 
radioactive rays therethrough, an outer electrode having openings 
for allowing smoke to flow therethrough, and one radioactive 
source, the inner and intermediate electrodes forming an inner 
ionization chamber, the intermediate and outer electrodes forming 
an outer ionization chamber, the radioactive source being disposed 
in the inner ionization chamber. A proper quantity of radioactive 
rays from the radioactive source is applied into the outer ioniza- 
ps chamber through the hole provided in the intermediate elec- 
trode. 


20777 Cross section requirements for industrial gauging appli- 
cations. Cho, B.Y.; Sheahen, T.P. (Industrial Nucleonics, Colum- 
bus, OH). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 500- 
503(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

We use nuclear isotopes for gauging and control of industri- 
al products. The use of recycled materials has made paper, steel, 
plastic, etc., into ever-changing composite media, forcing us to up- 
date calibrations empirically. This paper lists those areas of 
research that would benefit our work. Specifically, we need: dif- 
ferential cross sections for electrons scattered from most common 
elements, as a function of energy below 3.6 MeV; Monte Carlo 
calculations that simulate isotopic sources (Kr-85, Sr-90/Y-90) in- 
teracting with common materials; phenomenological models or em- 
pirical expressions that coalesce scattering formulas and Monte 
Carlo results into forms usable for gauge design. 


20778 Measurement of thermal neutron constants of the soil: 
application to the calibration of neutron moisture gauges and to the 
pedological study of soil. Couchat, P. (CEN Cadarache, Saint-Paul- 
les-Durance, France); Carre, C.; Marcesse, J.; Le Ho, J. Natl. Bur. 
Stands. (U.S.), Spec. Publ.; No. 425, 516-519(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 
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The neutronic method for measuring the water content of 
soils is more and more used by agronomists, hydrogeologists and 
pedologists. On the other hand the studies on the phenomena of 
slowing down and diffusion process have shown a narrow relation 
between the thermal absorption (2/sub a/) and diffusion (=/sub 
d/) constants and the thermal flux developed in the soil around a 
fast neutron source like Am-Be. Then, the authors present two 
original applications of the direct measurement of =/sub a/ and 
=/sub d/. The method described consists in the measurement, in a 
cube of graphite with an Am-Be source in the middle, on one side 
of the perturbation of the thermal flux, obtained by the introduc- 
tion of 300 g of soil, and on the other side of the transmitted ther- 
mal flux measured through the same sample of soil, on a side of 
the cube. After calibrating the device, these two parameters give 
=/sub a/ and &/sub d/ which are easily introduced in the calibra- 
tion equation of neutron moisture gauge. also these two values are 
useful for the pedologists because =/sub d/ is connected to clay 
content in the soil and =/sub a/ is connected to the type of clay by 
the way of rare earth contents. 


20779 Ionization analyzing air pollution, smoke, and fire alarm 
device. Beyersdorf, H. (to GEBA-Gesellschaft fuer Elektronische 
Brandmeldeanlagen mbH). US Patent 3,935,465. 27 Jan 1976. Pri- 
ority date 24 Apr 1973, German, Federal Republic of (F.R. Ger- 
many). 16p. 

An ionization analyzing alarm system of extreme accuracy 
independent of atmospheric turbulences caused by fire and of 
minute dimensions, ease and safety of manufacture, assembly and 
repairs and devoid of forced air devices is provided having an air 
baffle zone, a first ionization chamber with advantageously located 
electrodes, radioactive source and circuitry and optionally a 
second ionization chamber with radioactive source and an addi- 
tional electrode, (the central of the three electrodes serving both 
chambers) and with sensitivity controls. In a preferred embodi- 
ment, an ionization fire alarm signal box is described comprising 
an ionization measuring chamber with a tubular housing wall, elec- 
trodes mounted in the measuring chamber parallel to each other 
and perpendicularly to the axis of the tubular housing wall, means 
to apply an electric potential to the electrodes, at least one 
radioactive source which produces an ionization stream between 
the electrodes; in which structure the tubular housing wall projects 
in axial direction above the electrodes and supports at one of its 
ends a covering which permits the entry of ambient air into the 
measuring chamber and whose edge is fastened to the tubular 
housing wall, said covering being axially spaced from the adjacent 
electrode, and creating a baffle chamber. 


20780 Apparatus and method of measuring fluctuations of ex- 
cavated mud amount in a slurry line. Yamazaki, H.; Kubota, R.; 
Uchida, Y.; Kasuya, T.; Seki, N. (to Tekken Kensetu Co., Ltd.). 
US Patent 3,946,605. 30 Mar 1976. Priority date 19 Nov 1973, 
Japan. 12p. 

An apparatus and method for measuring fluctuations in 
amount of soil in slurry or soil-containing fluid line is described. 
Each system of feeding the slurry typically to tunneling face and 
draining it therefrom in the slurry line is provided with gamma-ray 
densimeter and electromagnetic flow-meter to obtain respective 
amounts of soil only (dry-soil amounts) in the slurry flowing 
through each of said systems from respective outputs of these me- 
ters in each system, so that actually excavated amount through 
ground layer of a shielded excavator at the tunneling face can be 
measured by the difference between the respective dry-soil 
amounts. The excavator will be advanced depending on this mea- 
sured amount. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 20273, 21723 


20781 (AD/A—008855) A model for the discharge of radia- 
tion-induced space charge in MOSFET'’s. Final report, Jul 1971- 
Aug 1974. Maier, R.J. (Air Force Weapons Lab., Kirtland AFB, 
N.Mex. (USA)). Feb 1975. 17p. NTIS $3.25. 

Rapid annealing of the positive space charge in irradiated 
Si-SiO, metal systems is due to quantum mechanical tunneling of 
electrons from the valence band to the trapped hole. The anneal- 
ing factor increases and the total effect is reduced at all times by 
lower temperature processing or any technique which concentrates 
the traps near the interfaces. (GRA) 


20782 (AD-A—010224) Improved radiation hardness of 
bipolar linear circuits: Interim report, 15 Jul 1974—15 Feb 1975. 


OCTOBER 1976 


Lee, F. (RCA Solid State Div., Somerville, N.J. (USA)). May 
1975. Contract N00014-74-C-0451. S56p. (PRRL—75-CR-10). 
NTIS $4.25. 

Because of the excellent initial response of the CAI108A dif- 
ferential amplifier to radiation, it was thought that this device 
could be made even more radiation-resistant by use of ultra-clean 
processing. Several groups of amplifiers were characterized, and a 
baseline was drawn for further work on process variations. A test 
cell was designed to aid in process control. A group of wafers was 
split into four lots with one stabilizing processing step changed to 
pinpoint which step is the most important. Present data indicates 
the devices are stable even with process changes. The conclusion is 
that ultraclean processing may further stabilize and improve the 
radiation hardness of the CA108A amplifier. 


20783 (AD-A—010427) Dose distributions at and near the in- 
terface of different materials exposed to cobalt-60 gamma radiation. 
Physical sciences research papers. Wall, J.A.; Burke, E.A. (Air 
Force Cambridge Research Labs., L.G. Hanscom Field, Mass. 
(USA)). 17 Dec 1974. 30p. (AFCRL-TR—75-0004; AFCRL- 
PSRP— 620). NTIS $3.75. 

Determination of the radiation dose delivered to electronic 
devices and components exposed to radiation environments is 
basic to the assessment of system's vulnerability and hardening. In 
the region of the interface between materials of different composi- 
tion, the radiation dose can be more than ten times that obtained 
by applying standard experimental or computational dosimetry 
methods. The present report describes experimental measurements 
of absorbed dose as a function of distance from the interface for a 
number of material combinations exposed to cobalt-60 gamma 
radiation. (GRA) 


20784 (AD-A—014833) Characterization of high frequency 
probe assembly for integrated circuit measurements. Final report, 
10 Jan—30 Jun 1974. Jesch, R.L.; Hoer, C.A. (National Bureau of 
Standards, Boulder, Colo. (USA)). Aug 1975. 72p. NTIS $4.25. 

Air Force Weapons Lab., Kirtland AFB, N. Mex. 

A detailed, applications-oriented description of a measure- 
ment technique that characterizes a high-frequency probe assembly 
for integrated circuit measurements is given along with the 
procedure that extracts the parasitic effects of the probe assembly. 
The scattering parameters of an integrated-circuit device or 
transistor can now be extracted and accurately determined up to 2 
GHz at the wafer stage of assembly. This represents a significant 
advance over conventional techniques that enabled only dc 
parameters to be measured. Measurement results using this 
technique are given along with the precision of values obtained as 
well as the nature of bias introduced. 


20785 (AD-A—015857) Effects of nuclear radiation on mag- 

netic bubble domain materials and devices. Report for Oct 

1973—Apr 1974. Williams, R.A. (Rockwell International Corp., 

Anaheim, Calif. (USA). Electronics Research Div.). Apr 1974. 

ae F19628-73-C-0250. 29p. (C—73-1102.2/501). NTIS 

See also AD—782015. 

The work covered in this report deals mainly with experi- 
ments to study transient radiation induced information loss in mag- 
netic bubble domain devices. Two shift registers of 96 and 84 bits 
each were tested. These devices consisted of T-bar propagation 
loops with a chevron stretcher and thick permalloy (4000 A) mag- 
netoresistive detector on a glass overlay. This overlay was mounted 
on proton implanted (YGdTm)3(GaFe)50(12) material. Stored in- 
formation was read out electrically before and after exposure to 
electrons. Experiments were performed with the stored domain 
pattern both stationary and propagating during exposure. Radia- 
tion-induced changes usually involved only | or 2 bits (bubbles) 
and the probability of a failure (change of one or more bits) per 
shot averaged less than 40%. The output of the domain detector 
was monitored during e-beam exposure and indicates a threshold 
of >3 x 10 to the I 1th power rads(Si)/sec in a 30 ns pulse for 
generation of false read signals. 


20786 (AD-A—016776) Damage analysis modified TRAC 
computer program (DAMTRAC). Baker, G.H.; McNutt, A.D.; Ru- 
benstein, D.M.; Shea, G.B. (Harry Diamond Labs., Washington, 
D.C. (USA)). May 1975. 96p. (HDL-TM—75-6). NTIS $4.75. 

See also report dated Jun 1968, AD—836683. 

A computer program tailored for EMP damage analysis of 
solid-state circuitry has been developed by modifying the existing 
transient radiation analysis by computer (TRAC) network analysis 
program. Modification of the TRAC diode and transistor models to 
include breakdown prameters and the addition of a semiconductor 
device parameter library have greatly simplified the analyst's task. 
An added feature is a subroutine that automatically calculates the 
amplitude and duration of transient power dissipated in circuit 
components. 


INSTRUMENTATION 


(ANCR— 1255, pp 47-50) Fast neutron damage effects 
rrier detectors. Rogers, J.W.; Johnson, L.O. 


In Nuclear Technol Division annual ress report for 
period ending June 30, 1976) 


20788 Radiation hardened MIS devices. Cook, K.B. Jr.; David- 
son, J.L.; Gibson, J.D.; Patterson, R.B. Ill. (to Harris Corp.). US 
Patent 3,924,321. 9 Dec 1975. Filed date 30 Jan 1973. 6p. 

An insulated gate field effect transistor is characterized by 
heavily doped source and drain regions separated by a channel in 
the surface layer of a silicon body. Above the silicon surface of the 
channel lies a metal layer constituting a gate electrode. The gate 
electrode is separated from a passivating layer immediately overly- 
ing the channel surface, by an open space having a width much 
greater than the thickness of the passivating layer. The open space 
is defined by the thickness of a layer of material formerly inter- 
posed between the metal layer and the passivating layer but sub- 
sequently removed during the fabrication of the field effect 
transistor. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 18445, 18639, 18808, 20190, 
20420, 20421, 20519, 20526, 20530, 20649, 20836, 20915, 
20925, 20929, 20959, 21021, 21346, 22388 


20789 (ANCR— 1255, pp 203-272) Experimental techniques 
and instrumentation. Feb 1976. 

In Nuclear Technology Division annual progress report for 
period ending June 30, 1975. 


20790 (BNWL-B—461) Application of ferrofluid density 
separation to particles in the micrometer-size range. Strebin, R.S. 
Jr.; Johnson, J.W.; Robertson, D.M. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Feb 1976. Contract AT(45-1)- 
1830. 24p. Dep. NTIS $4.00. 

A device designed and described by AVCO* as a 
'Ferrofluid Density Separator’’/sup (1)/ develops an apparent 
fluid density from nominally 2 to 20 g/cm* dependent on the mag- 
nitude of an imposed magnetic field gradient. The ferrofluid 
retains other normal properties of a liquid. One of these devices 
and a concentration series of ferrofluids were obtained in order to 
determine the practicality of separating groups of micrometer-size 
particles into density fractions. Such separations would be of enor- 
mous value in the study of various particle burdens because parti- 
cles of interest are almost always diluted with overwhelming 
amounts of other particles. The results of a study of separations of 
micrometer-size particles with the ferrofluid density separator are 
presented. 


20791 (DPSPU—75-30-14) Pr scaling aid you can 
make. Bagwell, M.F. (Du Pont de Nemours (E.I.) and Co., Aiken, 
S.C. (USA). Savannah River Lab.). Mar 1976. Contract AT(07-2)- 
1. 2p. (CONF-760511—3). Dep. NTIS $3.50. 

From 23. international communication conference; 
Washington, District of Columbia, United States of America *USA® 
(12 May 1976). 

Reduction and enlargement percentages for process camera 
focusing may be found quickly and precisely with a caliper-like in- 
strument called a percentage comparator that anyone can easily 
make. By similarly comparing a decimal scale of arbitrary length to 
original copy and negative outlines, the percentage ratio between 
the two is determined immediately without ruler and focusing dial. 
Operation is based on the geometric principle that the ratio of cor- 
responding sides of similar triangles is a constant. 


20792 (HEDL-TME—75-137) Ultrasonic instrument for con- 
tinuous measurement of liquid levels in sodium systems. Boehmer, 
L.S. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 11 Dec 1975. Contract E(45-1)-2170. 25p. Dep. NTIS 
$5.00. 

An ultrasonic level measurement system which provides a 
continuous digital readout over a range of 3-180 inches, was tested 
in 500°F liquid sodium. The system proved to be accurate and reli- 
able, required no initial warm-up period and experienced no long 
term drift. Modifications can extend the present operating tem- 
peratures to greater than 1200°F. 


20793 (LA—6190) Computer program for designing reflective 
spectrographs. Kline, J.V. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Dec 1975. Contract W-7405-Eng-36. Sip. Dep. NTIS 
$4.50. 
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A computer program (GTRACE) that traces skew rays 
through a two-mirror plane-grating spectrograph is presented. Sim- 
ple commands permit convenient adjustment of the spectrograph 
pe investigated, search for minimum image size, and display the 
resulting spot diagram on the line printer or on microfilm. 


20794 (SAND—76-0017) SAW devices: and com- 
Palmer, D.W. (Sandia Labs., Albuquerque, N.Mex. 


puter models. 
om Mar 1976. Contract AT(29-1)-789. 48p. Dep. NTIS 
5.00. 


Surface acoustic wave (SAW) devices have become com- 
mon elements in radar, communication, and coded security 
systems. This document is intended to facilitate SAW usage at San- 
dia Laboratories. This intention is forwarded by presenting a tu- 
torial on SAW device properties and applications, and listing 
several computer programs which model SAW device properties. 
The usefulness of computer models in checking design and specifi- 
cation is demonstrated by comparison of the model predictions 
with rf measurements of SAW devices. The computer programs 
listed are in a format compatible with the in-house CDC 6600 
computer using a SCOPE operating system along with the SC-4020 
plotter. 25 figures, 1 table (auth) 


20795 (SAND—76-0025) Modifications to a commercial in- 
frared radiometer to extend its temperature range and spectral 
resolution. Staller, G.E.; Igel, E.A.; Robertson, M.M. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Apr 1976. Contract AT(29- 
1)-789. 12p. Dep. NTIS $4.50. 

A commerical infrared radiometric microscope has been 
modified to extend its temperature measuring range and to in- 
crease its wavelength selectivity. Those modifications, which in- 
pom utilization of neutral density and bandpass filters, are 

jiscussed. 


20796 
pulse-radar-altimeter echo from terrain and for elliptically-polarized 
antennas. Williams, C.S. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Apr 1976. Contract AT(29-1)-789. 3lp. Dep. NTIS 
$5.00. 


(SAND—76-0114) Concerning certain formulas for 


The most convenient formula for the calculation of pulse- 
radar-altimeter return from terrain uses antenna patterns measured 
in a coordinate system based on the antenna (which may have any 
orientation), and with polarization components suitable to that 
coordinate system, to determine the effective round-trip antenna- 
gain pattern G*(theta,phi), where theta is angle from the vertical 
and phi is azimuth. In this formula, however, the terrain unit-area 
radar cross section sigma,(theta) and the terrain-depolarization 
factor X(theta) are defined differently from the experimentally- 
determined functions available in the literature; the difference lies 
in the polarization components used in the definitions. This paper 
demonstrates that the experimentally-determined functions 
sigma,(theta) and X(theta) can be used directly in the convenient 
formula without transformation in spite of the different definitions. 
The paper also derives simplified formulas for G*(theta,phi) when 
the transmitting and receiving antennas are identical, when they 
are identical except for a reversal of sign of the phase difference 
caused by the antenna between the orthogonally-polarized com- 
ponents, when both are linearly polarized, and when both are cir- 
cularly polarized. Additional material is presented on the antenna 
characteristics required to extract maximum power from an ellipti- 
cally-polarized wave, and on a method of determining the phase 
difference between the two orthogonally-polarized components of 
the wave emitted by an antenna. 


20797 (SAND—76-0162) Optical measurements laboratory for 
determining heat transfer coefficients. Schimmel, W.P. Jr. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Jun 1976. Contract AT(29- 
1)-789. 44p. Dep. NTIS $4.00. 

A laboratory to be used for determining heat transfer coeffi- 
cients using the technique of laser holographic interferometry 
(holometry) is described in this report. The basic theory upon 
which the experimental measurements are based is derived from 
first principles. Using a relationship between temperature and 
index of refraction, several cases of free convection in enclosures 
are evaluated. Results are presented for a heated hexagonal 
cylinder in an isothermal circular enclosure. In addition, a heated 
hexagonal cylinder in an isothermal box is evaluated. These pro- 
vide check cases to some numerical code development which is 
being done in parallel with the optical measurements laboratory ef- 
fort. Example holometrograms or holometric interferograms are 
shown to agree with analytical predictions as to number of fringes 
in the convective field. For the case of hexagonal cylinder in the 
circular cross-section enclosure, it is shown that convection has a 
significant influence upon the temperature gradient (heat transfer 
coefficient) when compared with thermal conduction. The labora- 
tory will be used to determine heat transfer coefficients in enclo- 
sures related to the Liquid Metal Fast Breeder Reactor (LMFBR) 
Cask Technology Development Program. 
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switcher for sim- 


20798 (SLA—73-0830) Repetitive 

plified setup. Hollenbach, R.E. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Oct 1973. Contract AT(29-1)-789. 
14p. Dep. NTIS $3.50. 

A signal switching unit has been devised to simplify the ad- 
justment and increase the accuracy of the settings of multiple trace 
oscilloscopes which are used in single-shot tests, such as shock 
wave experiments with VISAR instrumentation. The unit generates 
oscilloscope trigger and reset signals, and repetitively switches 
between signal lines and time-marks for a stable oscilloscope dis- 
play which greatly facilitates the oscilloscope alignment prior to 
the test. Although the switching unit was designed specifically for 
the VISAR instrumentation, a similar unit could be used in many 
other instrumentation adjustment problems. 


20799 (UCRL—50025-76-1, pp 1-3) Microcomputer proves 
versatile data-gathering tool for energy R and D. 10 Mar 1976. 

In Electronics Engineering Department quarterly report No. 
1, 1976. 

microcomputer-controlled data-acquisition system 
developed by the EE Department is proving its versatility in the 
Laboratory's energy R and D work. Built around LLL’s modular 
MCS-8 microcomputer, the system can be reprogrammed easily for 
a wide variety of research tasks. Already the system has been 
reconfigured three times for use in three different energy-program 
experiments, and its use in future field studies seems assured. The 
system was used in coal permeability tests and for measuring pres- 
sure surges in geothermal well pipes. 


20800 (UCRL—52056) CYDAC: recent alterations and new 
system configuration. Littlepage, J.L.; Peters, D.C.; Hadley, G.H. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 2 
Jun 1976. Contract W-7405-Eng-48. 3lp. Dep. NTIS $4.00. 

CYDAC, a scanning microscope used to measure the DNA 
content of cells and chromosomes, is now connected online to an 
image-processing facility at LLL. This computer interface neces- 
sitated the design and incorporation of a new electronic controller 
and photometer, both of which are described in this report. In its 
new configuration, CYDAC is more compact, more reliable, and 
simpler to operate. (auth) 


20801 (USIP—74-03) High speed digital-to-analogue converter. 
Hallgren, B.I. (Stockholm Univ. (Sweden). Fysiska Institutionen). 
Feb 1974. 20p. Dep. NTIS (US Sales Only) $3.50. 

An 8-bit digital-to-analog converter of the current-weighting 
type was constructed by using 8 monolithic integrated circuit 
transistor arrays—one for each bit. The D/A converter has a volt- 

output within the range 0 to —2 V. The settling time to within 
half of the least significant bit is about 50 ns. The temperature de- 
pendence and the transient response of the converter was analysed 
by using computer-aided design techniques. A comparison is made 
between the experimental and simulated transient performance. 14 
figures, 3 tables (auth) 


20802 Audio-visual countdown timer (ORNL Q-5177) (26 Jul 
1974) (Engineering Materials). (Oak Ridge National Lab., Tenn. 
(USA)). (CAPE—2426). 

12 drawings. 

A timer was designed and fabricated for timing speakers at 
seminars and meetings. The timer consists of a master control unit 
and a lectern time display. The master control unit is normally 
located at the meeting chairman's table and is connected to the 
lectern display, located at the speaker's lectern, by 25 feet of 
cable. The preset time is adjustable in one minute increments from 
two to ninety-nine minutes. The time remaining is displayed on the 
master control in minutes and seconds and on the lectern display 
in minutes until the time remaining in two minutes. The lectern 
display then starts counting down in minutes and seconds. When 
the timer has counted down to zero time remaining, an audible 
alarm is sounded indicating that the speaker has expended his al- 
lotted time. 


20803 raph (18 Sep 1974) (Engineering Materials). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE—2425). 

33 drawings. 

A thermograph (recording thermometer) using a thermistor 
probe is described which is used to obtain a time history of part, 
machine, and environment temperatures of gages and measuring 
tools. The thermograph consists of a measuring bridge and a 
recorder, which are housed in a compact box, and the thermistor 
probe. The nonlinearity of the measuring bridge offsets the non- 
linearity of the thermistor, producing a simple, inexpensive, and 
easily operated instrument which meets accuracy requirements. 
The bridge, if properly calibrated, will respond in accordance with 
a Fenwall resistance vs temperature table for isocurve bead 
thermistors. This package will up-date and replace the existing 
package numbered CAPE-1869. 
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20804 Remote application of an oscillatory system for density 
measurements. Fortsch, E.M.; Wade, M.A. (Idaho Chemical Corp., 
Idaho Falls). Conf. Remote Syst. Technol., Proc.; 22: 30-33(1974). 

From 22. conference on remote systems technology; 
Washington, DC, USA (Oct 1974). 

An Anton-Paar densimeter was modified for remote use and 
installed in the Remote Analytical Facility of the Idaho Chemical 
Processing Plant. This instrument determines density by measuring 
the deviation in resonant frequency of a hollow-glass mechanical 
oscillator when filled with sample material. The volume of the 
oscillator is constant and any change in its frequency is due to the 
sample. The change in frequency is a measure of the mass of the 
sample. Since there is no need to measure either volume or mass, 
the remote manipulations are simplified. This unit replaced existing 
falling-drop equipment with a reduction in cost and improvement 
of precision. The remote unit is used routinely 24 h a day with a 
precision of better than +- 5 x 10~* g/ml. (auth) 


20805 On-line computer control of a luminescent spectrometer 
with off-line computer data processing and display. Haugen, G.R.; 
Raby, B.A.; Rigdon, L.P. (Univ. of California, Livermore). Chem. 
Instrum.; 6: No. 3, 205-225(1975). 

A luminescent spectrometer has been interfaced with a 
general purpose digital computer operated in a time-share mode. 
The computer controls both monochromators and logs the data on 
magnetic tape. By means of its constituent mode subroutines, the 
computer controls the spectrometer in any of six modes for the 
acquisition of luminescent information. It will record the excita- 
tion, emission or detailed three-dimensional spectra, integrate lu- 
minescent intensity at fixed wavelength coordinates, locate the 
wavelength region and general form of an unknown spectrum, and 
record luminescent intensity at fixed wavelength coordinates at 
selected time intervals, or oscillate either one or both monochro- 
mators between two fixed points so that the change of lu- 
minescence at either one or two points of the emission and excita- 
tion wavelengths can be monitored as a function of time. 


20806 Development of methodology for low exposure, high 
resolution electron microscopy of biological specimens. Kuo, 1.A.M.; 
Glaeser, R.M. (Univ. of ‘California, Berkeley). Ultramicroscopy; L: 
53-56( 1975). 

Specimen damage resulting from inelastic scattering is one 
of the factors that limits high-resolution electron microscopy of 
biological specimens. A method to record images of periodic ob- 
jects at a reduced electron exposure in order to preserve high- 
resolution structural detail was developed. The resulting image will 
tend increasingly to be a statistically noisy one, as the electron ex- 
posure is reduced to lower and lower values. Construction of a 
statistically defined image from such data is possible by spatial 
averaging of the electron signals from a large number of identical 
unit cells. The theory pertaining to the attainable resolution as a 
function of the electron exposure, the magnification, and several 
other relevant parameters were investigated. Experimental results 
obtained with a commercial image intensifier and with nuclear 
track photographic emulsion, both of which are highly sensitive 
recording devices were reported. Usable images can be recorded 
and processed at exposures in the image plane as low as 10~° elec- 
trons/um? (1.6 x 10~'* coulomb/cm?). 


20807 Phosphorimeter for measurements of triplet diffusion. 
Burkhart, R.D.; Kenney, J.W. Ill. (Univ. of Nevada, Reno). Chem. 
Instrum.; 6: No. 1, 37-53(1975). 

A phosphorimeter is described which is intended to be used 
for delayed fluorescence measurements in which the excitation 
light is introduced in a spatially nonhomogeneous manner. The ex- 
citation optics produce a reduced image of the space intermittency 
pattern at a | mm layer of the test solution. The delayed emission 
is isolated from prompt fluorescence by an adjustable phasing 
between excitation and emission choppers. Solutions of anthracene 
and 9,10-diphenyl anthracene in ethanol both show changes in 
delayed fluorescence intensity with changing dimensions of the 
space intermittency pattern. The effects observed are in agreement 
with theoretical expectations. 


20808 Isotope Zeeman atomic absorption: a new approach to 
chemical analysis. Hadeishi, T.; McLaughlin, R.D. (Univ. of 
California, Berkeley). Am. J. Public Health; 7: No. 8, 57-61(Aug 
1975). 

The theory, mechanics, and utility of the isotope Zeeman 
atomic absorption (IZAA) technique were described. The method 
was particularly valuable when analyzing heavy metals in biological 
samples. In most cases, no chemical treatment of the sample was 
necessary prior to insertion into the furnace. By using the Zeeman 
components of the light source, higher concentrations of interfer- 
ing substances could be tolerated than with conventional 
techniques. (RRB) 
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20809 Sub-nanosecond _metal-oxide-semiconductor _ pressure 
switch for the terapascal range. Kalibjian, R.; Brier, R.L. (Univ. of 
California, Livermore). Rev. Sci. Instrum.; 46: No. 9, 2141- 
1243(Sep 1975). 

A solid-state sensor has been developed to give a signal 
risetime of 1 nsec in the TPa pressure range. For applications 
requiring a high signal-to-noise ratio, the sensor is operated re- 
liably in the switch mode with a 50-V bias voltage. The pressure 
sensor can also be operated in the shock-induced polarization 
mode giving 2-nsec FWHM signals with 0.6-V amplitude. 


20810 A stable organic phosphor for the vacuum ultraviolet. 
Perdue, P.T.; Arakawa, E.T. (Oak Ridge National Lab., Tenn. 
(USA)). Nucl. Instrum. Methods; 128: No. 1, 201-202(15 Sep 
1975). 

The relative fluorescence efficiency and refractive index of 
vacuum-evaporated p-sexiphenyl are presented. The substance is 
expected to have uses as a wave-shifter in the vacuum ultraviolet. 


20811 Accuracy of single photoelectron time spread measure- 
ment of fast photomultipliers. Leskovar, B. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Nucl. Instrum. 
Methods; 128: No. 1, 115-119(15 Sep 1975). 

The accuracy of time spread measurements of fast 
photomultipliers has been investigated using single photoelectrons. 
The effect of the finite light pulse width on the measurement accu- 
racy is determined and discussed. Experimental data have been ob- 
tained on a special measuring system for light pulse widths ranging 
from 200 ps to 10 ns, using fast photomultipliers 8850 and C31024 
with optimized operating conditions for minimum transit time 
spread. A modified exponential function expression and curve- 
fitting parameters are given, which fit closely the experimentally 
obtained data over a wide dynamic range of light pulse widths. 


20812 Extractor for airborne particulate matter. Grantham, 
F.W. US Patent 3,920,425. 18 Nov 1975. Filed date 29 Mar 1974. 
6p. 

Apparatus for extracting, with minimal back-pressure ef- 
fects, particulate matter carried by an airstream includes, in cou- 
pled sequence, a cyclone chamber for mixing the particulate-laden 
air with a uniformly distributed spray of water or other settling 
liquid, an airflow straightening chamber, a splash-limiting basin 
partially filled with the settling liquid and a porous particulate col- 
lector releasably coupled to the basin portion. 


20813 Gas detection system. Allan, C.J.; Bayly, J.G. (to 
Atomic Energy of Canada Ltd.). US Patent 3,925,666. 9 Dec 
1975. Priority date 14 Nov 1973, Canada. 6p. 

The gas detection system provides for the effective detec- 
tion of gas leaks over a large area. It includes a laser which has a 
laser line corresponding to an absorption line of the gas to be de- 
tected. A He-Xe laser scans a number of retroreflectors which are 
strategically located around a D,O plant to detect H,S leaks. The 
reflected beam is focused by a telescope, filtered, and passed into 
an infrared detector. The laser may be made to emit two frequen- 
cies, one of which corresponds with an H,S absorption line; or it 
may be modulated on and off the H,S absorption line. The relative 
amplitude of the absorbed light will be a measure of the H,S 
present. 


20814 Spectroscopic slope temperature measurements using a 
noncalibrated tungsten lamp as a reference light source. Reif, I.; 
Fassel, V.A.; Kniseley, R.N. (Ames Lab., IA). J. Quant. Spectrosc. 
Radiat. Transfer; 16: No. 6, 471-476( 1976). 

The spectroscopic slope method for temperature measure- 
ments requires the calibration of the spectrometer spectral 
response, unless the spectral lines or band components all occur in 
such a small wavelength interval that the response is constant. A 
calibrated tungsten lamp is generally used when a _ spectral 
response calibration is required. Accurately calibrated tungsten 
lamps are relatively expensive and generally do not have long term 
stability. To circumvent this problem, a method has been 
developed for which noncalibrated tungsten lamps may be used as 
reference light sources for calibrating the spectrometer wavelength 
response when the true tungsten filament temperature of the 
reference source is equal to the unknown source temperature. 
Then, a plot of the proper quantities vs the lower energy level of 
the spectral lines provides the source temperature. The absolute 
calibration of the tungsten lamp is not required. 


20815 Probe for measuring the level of a liquid. Paris, M.; 
Poinsot, S. (to Commissariat a |’Energie Atomique). US Patent 
3,948,100. 6 Apr 1976. Priority date 5 Oct 1973, France. 8p. 

A probe of the mutual inductance type with a linear 
response which is independent of temperature comprises a rigid 
support, two insulated cables disposed in interengaged relation and 
wound on the support, means for supplying one of the cables C, 
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with alternating current having constant amplitude and frequency, 
and means for measuring the voltage between the two extremities 
of the second cable C,. A single resistor R is placed between the 
extremities of the cable C,, the resistance value of the resistor and 
the value of the frequency f being determined so as to ensure that 
the variations in voltage measured between the extremities of the 
cable C, are reduced to zero in respect to any given level of liquid 
outside the probe. The probe was designed for measuring the level 
of liquid alkali metals in nuclear reactor vessels. 


WELL LOGGING INSTRUMENTATION 
REFER ALSO TO CITATION(S) 18685 


Methods and apparatus for stabilizing the gain of a 
radiation detector. Seeman, B. (to Schlumberger Technology 
Corp.). US Patent 3,922,541. 25 Nov 1975. Filed date 21 Dec 
1973. 12p. 

In accordance with an illustrative embodiment of the 
present invention, a technique for stabilizing the gain of a radiation 
detector is described. In this technique, a reference radiation 
source having a predetermined energy spectrum is located adjacent 
or enclosed within a scintillator of a radiation detector. Those 
signals produced by the radiation detector which represent ener- 
gies within an energy range defined by the reference source energy 
spectrum are selected and used to determine the relationship 
between the energy spectrum of the reference source and the ener- 
gy spectrum of the selected detector signals. From this relationship 
a reference signal is generated which is used to adjust the radiation 
detector gain in a non-linear manner to cause the energy spectrum 
of the selected radiation detector signals to correspond to that of 
the reference radiation source. The system was designed especially 
for stabilizing the gain of gamma spectrometers for gamma-gamma 
well logging systems. 


20817 Pulsed power supply system for neutron well logging. 
Hopkinson, E.C. (to Dresser Industries). US Patent 3,924,138. 2 
Dec 1975. Filed date 30 Jun 1972. 12p. 

A variable D. C. power supply and a variable A. C. power 
supply are coupled onto the upper end of a single conductor cable 
at the earth’s surface and from the lower end of said cable to a 
well logging instrument. The A. C. voltage is used to provide fila- 
ment power for the ion source accelerator tube. The D. C. voltage 
is used to provide power to fixed D. C. loads maintained constant 
by regulators once a threshold is reached. The D. C. voltage is 
raised above the threshold to control the pulsed acceleration volt- 
age and hence neutron output by first feeding into a unijunction 
relaxation oscillator in combination with an SCR output which out- 
put is transformer coupled into a voltage multiplier circuit. An an- 
tilatch feature is provided for the SCR by transformer coupling the 
pulses on the SCR anode back to the base of a transistor in series 
with the cathode of the SCR. Two outputs of the voltage multiplier 
circuit are connected to the cathode and anode, respectively, of an 
ion source accelerator tube, the cathode being connected through 
a resistor to retard the ripple pulsing of the cathode to allow 
ionization of the accelerator tube. 


20818 Inelastic gamma ray logging system. Paap, H.J.; Scott, 
H.D. (to Texaco Inc.). US Patent 3,925,659. 9 Dec 1975. Filed 
date 23 Mar 1973. 10p. 
An illustrative embodiment of the invention includes a 
m for providing inelastic neutron gamma ray measurements in 
a well borehole. A pulsed neutron source is used to irradiate earth 
formations in the vicinity of the borehole with 14 MeV neutrons. 
Gamma rays resulting from the inelastic scattering of these fast 
neutrons are detected by an encapsulated liquid scintillator used in 
conjunction with a photomultiplier. The resulting representative 
voltage pulses are input to pulse height analyzing apparatus having 
energy windows located to embrace the Compton distributions as- 
sociated with calcium, silicon, oxygen and carbon. The number of 
counts occurring in each of these energy regions may then be in- 
terpreted in terms of quantities of interest with respect to the for- 
mations in the borehole vicinity. 


20819 Pulsed neutron logging system for inelastic scattering 
gamma rays with gain com tion. Schultz, W.E.; Smith, H.D. Jr. 
(to Texaco Inc.). US Patent 3,939,343. 17 Feb 1976. Filed date 4 
Mar 1974. 10p. 

An illustrative embodiment of the invention includes 
methods for linearizing the gain of borehole gamma ray energy 
measurement apparatus. A known energy peak (or peaks) which is 
prominent in the gamma ray energy spectra of borehole measure- 
ments is monitored and any drift in its apparent location in the 
energy spectrum is used to generate an error voltage. The error 
voltage is applied in an inverse feedback manner to control the 
gain of system amplifiers to cancel the drift. 
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20820 Method for determining thermal neutron decay times of 
earth formations. Arnold, D.M. (to Texaco Inc.). US Patent 
3,940,611. 24 Feb 1976. Filed date 17 Jul 1974. 18p. 

A method is disclosed for measuring the thermal neutron 
decay time of earth formations in the vicinity of a well borehole. A 
harmonically intensity modulated source of fast neutrons is used to 
irradiate the earth formations with fast neutrons at three different 
intensity modulation frequencies. The tangents of the relative 
phase angles of the fast neutrons and the resulting thermal 
neutrons at each of the three frequencies of modulation are mea- 
sured. First and second approximations to the earth formation 
thermal neutron decay time are derived from the three tangent 
measurements. These approximations are then combined to derive 
a value for the true earth formation thermal neutron decay time. 


20821 Simultaneous oxygen and siiicon neutron activation well 
log using pulsed neutron source. Peelman, H.E. (to Texaco Inc.). 
US Patent 3,943,362. 9 Mar 1976. Filed date 18 Jan 1974. 12p. 
Disclosed is a well logging system for performing a continu- 
ous log of the oxygen and silicon content of earth formations in 
the vicinity of a well bore. A downhole sonde housing a pulsed 
source of 14 MeV neutrons is used to irradiate earth formations in 
the vicinity of the well bore. A Nal(Tl) detector spaced approxi- 
mately 25*/, inches from the source detects gamma rays caused by 
neutron activation of elemental oxygen and silicon in the forma- 
tions and produces voltage pulses representative of the elemental 
oxygen and silicon. The voltage pulses are transmitted to the sur- 
face where they are separated, corrected for background radiation 
and plotted continuously as a function of bore hole depth. The 
resultant well log traces may be interpreted in terms of lithology or 
formation water saturation by the use of disclosed techniques. 


20822 Well logging method and apparatus. Smith, H.D. Jr. (to 
Texaco Inc.). US Patent 3,946,226. 23 Mar 1976. Filed date 4 
Mar 1974. 22p. 

Methods and apparatus are provided for making improved 
pulsed neutron derived measurements of the carbon : oxygen ratio 
in subsurface earth formations. Plural radiation measurements are 
made as a function of time from the initiation of the neutron pulse 
to distinguish inelastic and thermal neutron interactions. These 
measurements are also within their respective time functions, ener- 
gy dependent. The time and energy dependent radiation measure- 
ments are then combined in several different manners to provide 
an improved carbon : oxygen ratio measurement and multiple 
porosity and formation lithology indication measurements. 


20823 Method and apparatus for determining characteristics of 
subsurface earth formations. Anderson, R.A. (to Schlumberger 
Technology Corp.). US Patent 3,946,604. 30 Mar 1976. Filed date 
5 Oct 1973. 8p. 

In accordance with illustrative embodiments of the present 
invention, measurements of a plurality of earth formation parame- 
ters are combined in a new manner to establish Poisson's ratio for 
the formations surrounding a borehole which is useful for identify- 
ing mechanically competent formations. 


20824 Combination of epithermal and inelastic neutron scatter- 
ing methods to locate coal and oil shale zones. Shultz, W.E.; Smith, 
H.D. Jr.; McKinlay, P.F. (to Texaco Inc.). US Patent 3,947,683. 
30 Mar 1976. Filed date 15 Feb 1974. 12p. 

A pulsed source of high energy neutrons is used to irradiate 
the earth formations in the vicinity of a well borehole. Gamma 
rays produced by the inelastic scattering of the fast neutrons are 
observed in four energy regions of the gamma ray energy spectrum 
corresponding to the inelastic scattering of neutrons by carbon, ox- 
ygen, silicon and calcium. Signals representative of the car- 
bon/oxygen, calcium/silicon and carbon plus oxygen gamma rays 
observed are developed. By appropriately combining these signals 
with a separately derived hydrogen index log the quality of coal 
bearing formations or oil shale regions penetrated by the borehole 
may be determined 


EXPLOSIONS AND EXPLOSIVES 


REFER ALSO TO CITATION(S) 18596, 19605 


20825 (UCID— 17124) Preliminary users manual for BBC. 
Sutcliffe, W.G.; Warshaw, S.I.; Litterst, R.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 10 May 1976. Con- 
tract W-7405-Eng-48. 30p. Dep. NTIS $4.00. 

BBC is a two-dimensional, multifluid Eulerian hydro code 
based on the code KRAKEN and some later development. Either 
cylindrical or slab problems can be run. The grid is bounded by a 
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rectangular band of empty boundary zones. The interfaces between 
the regular and boundary zones can be selected to be either rigid 
or vacuum interfaces. The setup for BBC problems is described in 
the KEG manual. The present report includes several options not 
available in the original version of BBC. (RWR) 


CHEMICAL 


rig ALSO TO CITATION(S) 18553, 20156, 20294, 20325, 


2n 826 (LA—6302-MS) Effects of long-term storage at elevated 
temperatures on small cylinders of PBX 9501. Wewerka, E.M.; 
Loughran, E.D.; Williams, J.M. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Mar 1976. Contract W-7405-Eng-36. 15p. Dep. 
NTIS $3.50. 

Small cylinders of PBX 9501 were stored in sealed am- 
poules for extended periods of time at 60 or 75°C. Periodically, 
samples were analyzed to determine the effects of the storage con- 
ditions on the properties of the explosive. The specific volume of 
gases produced by PBX 9501 during storage at elevated tempera- 
tures was small compared to other main-charge explosives in cur- 
rent use. After 64 weeks, the samples stored in air at 60°C evolved 
approximately 4 x 10? cm’ of gas per kg of explosive; this is about 
one-half the amount produced by PBX 9404 under similar condi- 
tions. The major gaseous products generated from PBX 9501 sam- 
ples were N,, N,O, and CO,. Gel-permeation-chromatographic 
analyses revealed that the polymeric component in the PBX 9501 
binder, Estane 5703, depolymerized during storage. A correspond- 
ing decrease in sample compressive strength was observed. Even- 
tually, a limit of binder degradation was reached, and sample com- 
pressive strength stabilized at a minimum value of about 30 per- 
cent of the original. The available information suggests that Estane 
depolymerization resulted from the oxidative attack of nitrogen ox- 
ides produced within the composition of the explosive. 


20827 (MHSMP—76-5-0) Decomposition of HNS in DMF. 

Period covered: October—December 1975. Faubion, B.D.; Schaffer, 

C.L. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. 

oo 1975. Contract DA-11-173-AMC-487(A). 4p. Dep. NTIS 
-50. 


A procedure for the absolute analysis of HNS using liquid 
chromatography was investigated. The method was used to analyze 
samples of HNS which were heated in DMF at 148°C for up to 
seven hours. 


20828 (MHSMP—76-5D) LX-14 pressing studies. Period 
covered: October—December 1975. Harrell, J.D. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1975. Con- 
tract DA-11-173-AMC-487(A). 7p. Dep. NTIS $3.50. 

Bartherm is a post-pressing process that can be used to in- 
crease the density of PBX parts. The process also reduces the 
variation of density within the part. The density of a large pressing 
of LX-14 (138 kg as-machined) was increased by 12 kg/m* with a 
reduction of density spread from 12 kg/m* to 6 kg/m*. Bartherm is 
available as an ‘’on-the-shelf’’ process, although expensive, for 
producing a uniform high density in large pressings of LX-14. 


20829 (MHSMP—76-5I) Aging studies of LX-14. Period 
covered: October—December 1975. Foster, P.A.; Kohn, E. (Mason 
and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1975. 
Contract DA-11-173-AMC-487(A). 10p. Dep. NTIS $3.50. 

A long-term compatibility study (2 y) of LX-14 at ambient 
temperature and at 50, 60, and 80°C has been initiated and has 
been partially completed. Analysis of aged LX-14 samples, per- 
formed by gel permeation chromatography showed that the Estane 
degraded. Previous data on the compositional analysis of LX-14 
using 1,2-dichloroethane were found to be unreliable and a new 
method of analysis is being investigated. 


20830 (MHSMP—76-5P) Content effect of water in N, N- 
dimethylformamide on the recrystallization of HNS. Period covered: 
October—December 1975. Clink, G.L. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, Tex. (USA)). 1975. Contract DA-11- 
173-AMC-487(A). 6p. Dep. NTIS $3.50. 

The water content of technical grade DMF, above which 
the total dissolution of HNS for recrystallization purposes cannot 
be effected, has been determined at 104°C. A rapid, acceptably ac- 
curate NMR method for the analysis (certification) of the water 
content of technical grade DMF has been developed. 


20831 (UCRL—52007) Free radicals and fuel-air-explosion in- 
itiation. Urtiew, P.A.; Lee, E.L.; Walker, F.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 30 Jan 1976. Con- 
tract W-7405-Eng-48. 28p. (AFATL-TR—76-21). Dep. NTIS 
$4.00. 


EXPLOSIONS AND EXPLOSIVES 


A fuel-air-explosion (FAE) results when a flammable gas 
mixes with air and is ignited. Experiments were performed to study 
the effect of free radicals and their feasibility as a chemical igni- 
tion system for an FAE. The experimental apparatus is described. 
The two reactive mixtures studied were silane-air and silane- 
tetrafluorohydrazine with cis-2-butene as an inhibitor. The inhibi- 
tor weakened and even stopped the reaction of silane-air and 
delayed the reaction of silane-tetrafluorohydrazine from a few 
seconds to as long as 30 min before producing a spontaneous igni- 
tion that evolved rapidly into a detonation wave. The results were 
verified by similar experiments with a well-characterized acetylene- 
oxygen mixture. 


20832 (UCRL—77755(Rev.1)) Detonation properties of the 
insensitive explosive TATB. Jackson, R.K.; Weingart, R.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
12 Mar 1976. Contract W-7405-Eng-48. 9p. (CONF-760616—1). 
Dep. NTIS $3.50. 

From Army science conference; West Point, New York, 
United States of America *USA® (23 Jun 1976). 

Studies of the detonation properties of TATB have un- 
covered and characterized many of the unexpectedly large changes 
in the divergence of the detonation wave in TATB when various 
HE parameters are changed. The threshold flyer velocities required 
to initiate various formulations of TATB and the transit time of the 
detonation through pellets of the explosive were determined. The 
characterization of TATB still leaves much room for investigation 
particularly in the effects of HE particle size and in the explosive's 
behavior under differing means of initiation. The effects observed 
in TATB may be indicative of similar effects which may occur on 
a much smaller scale in other pressed organic explosives. If this is 
true, TATB-like explosives provide an especially useful tool for 
studying the general initiation and detonation properties of high 
explosives. 


20833 (SAND—76-6016) Shock-initiated detonation: deter- 
mination of critical initiation pressures. Belyaev, A.F.; Bobolev, 
V.K.; Korotkov, A.I.; Sulimov, A.A.; Chuiko, S.V. Jan 1976. 
Translation by P. Newman of Chap. 5, Part B, Section 29, pp 182- 
189 from Perekhod goreniya kondensirovannykh sistem vo vzryv. 
14p. Dep. NTIS $3.50. 

The final result of the predetonation development of burn- 
ing is the formation of a shock wave, which causes detonation of 
the explosive if the wave amplitude reaches a value equal to the 
critical initiation pressure. Analysis of the transition to detonation 
is impossible without knowledge of the critical initiation pressures. 
Shock wave initiation has recently been subjected to intensive 
study, particularly with regard to determining the sensitivity of 
various explosives to shock initiation. Methods used for the deter- 
mination of the critical initiation pressure are reviewed. 


NUCLEAR 
REFER ALSO TO CITATION(S) 19365 


20834 (AD-A—015383) MICE library nuclear phenomenology 
calculations. Topical report, 1 Jun 1973—9% Jul 1974. Fajen, F-E.; 
Glenn, D.E. (Mission Research Corp., Santa Barbara, Calif. 
(USA)). 18 Jun 1975. Contract DNA001-73-C-0250. 47p. (MRC- 
R—130). NTIS $3.75. 

A library of hydro and |-fluid simulations of atmospheric 
nuclear bursts using the MICE code is being developed. One and 
two-burst scenarios at high altitudes (>100 km) are presented. 
The overlay structure of the MICE code is outlined and a 
microfiche listing included. Format of MICE microfiche output is 
explained. (GRA) 


20835 (AD-A—015617) Effects of a finite debris density 
profile on the development of the Longmire shell. Book, D.L.; 
Clark, R.W. (Naval Research Lab., Washington, D.C. (USA)). Jun 
1975. 16p. (NRL-MR—3066). NTIS $3.25. 

Two models of the early-time spherical expansion of a 
debris plasma into a stationary magnetized plasma are compared. 
One is essentially that of Longmire, generalized to spherical 
geometry, while the second differs in possessing a finite (Gaussian ) 
density profile at the leading edge, rather than the discontinuous 
profiles assumed by Longmire. In the finite-profile case a relatively 
thick shell of magnetic compression develops where the streaming 
and ambient plasma densities are comparable. At very early times, 
the peak magnetic intensity is much lower than that predicted by 
Longmire. Numerical calculations of high-altitude bursts provide 
quantitative agreement with analytical results. They also reveal 
that discontinuous profiles introduce unphysical processes. This 
confirms the theoretical analysis which shows that the discontinu- 
ous model can give rise to superluminous (v+c) electron velocities. 


It is thus shown that, even in the absence of anomalous plasma dis- 
sipative mechanisms, a realistic model of the debris fron is essen- 
tial in simulating the evolution of the fireball and weapon debris. 
(GRA) 


20836 (UCID—17069) Discriminator/time interval meter 
system evaluation report. Condreva, K.J. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 12 Apr 1976. Contract 
W-7405-eng-48. 110p. Dep. NTIS $5.50. 

The purpose of this report is to discuss the evaluation of a 
modular prototype Discriminator/Time Interval Meter data acquisi- 
tion unit as a useful tool in a digital diagnostics system. The 
characteristics, operation and calibration of each of the hardware 
components are discussed in some detail. A discussion of the 
system calibration, operation, and data ingestion and reduction is 
also given. System test results to date are given and discussed. 
Finally, recommendations and conclusions concerning the capabili- 
ties of the Discriminator/T.I.M. system based on test and calibra- 
tion results to date are given. 


CIVIL USES 
REFER ALSO TO CITATION(S) 18550 


20837 (INIS-mf—1932) Trend report on nuclear explosion: 

peaceful applications in petroleum industry. Gupta, D.K. (Institute 

of Petroleum Exploration, Dehra Dun (India)). 1974. 76p. INIS. 
147 refs., 14 fig. 


WEAPONRY 


20838 (AD/A—007223) AFWL technical objective number 3 
nuclear systems support. Final report, Apr 1973—Jan 1975. Colli- 
er, W.D. (Air Force Weapons Lab., Kirtland AFB, N.Mex. 
(USA)). Feb 1975. 21p. (AFWL-TR—75-81). NTIS $3.25. 

Supersedes report Nos. AFWL-TR—73-89; AD—759574. 

Every US Air Force aircraft and missile system with a 
nuclear capability must be conceived, developed, built, and 
operated in accordance with nuclear safety standards. The Air 
Force must assure itself that systems being developed with a 
nuclear capability have nuclear weapons that are compatible with 
design, safety, and operational requirements of the Air Force. Air 
Force regulations and AEC/DOD agreements provide for the syste- 
matic integration of safety features into Air Force nuclear systems 
during all phases of development, acquisition, and operational em- 
ployment. AEC must be provided with criteria, requirements, and 
guidance on nuclear bomb/warhead development and integration 
with specific delivery systems to ensure compatibility with Air 
Force systems. 


20839 (PB—238731) RISK II: NREC vulnerability analysis 
computation system. Technical report (final). Laure, L.G. (National 
Resource Evaluation Center, Washington, D.C. (USA). Mathe- 
matics and Computation Lab.). Jun 1965. 308p. (NREC-TR—11). 
NTIS $9.25. 

The RISK II System is a rapid process to estimate vulnera- 
bility probabilities resulting from a thermonuclear attack. The pro- 
grams are now available for the Remington Rand Univac Scientific 
1103AS and the Control Data 3600 Computers. Various formats 
including graphs and maps show the analysis in terms of probabili- 
ties of degree of effect, casualties, availability or damage to 
specific resource locations or aggregations of resources. 


20840 (UCID—17123) Effectiveness of layered stemming in 
comparison with homogeneous stemming. Pitts, J.H. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Apr 1976. 
Contract W-7405-Eng-48. 13p. Dep. NTIS $3.50. 

Stemming materials utilized to fill emplacement holes at the 
Nevada Test Site must have a permeability small enough to 
prevent release of radioactive materials into the atmosphere fol- 
lowing an experimental underground nuclear explosion. Ideal gas 
flow characteristic of a layered stemming column in comparison to 
a homogeneous stemming column when one end is exposed to a 
noncondensible gas source at constant pressure was examined. 
Although the analysis was completed in one-dimensional Cartesian 
coordinates, extension of the results is two-dimensional flow fields 
is approximated by considering parallel flow paths around the low 
permeability layers when the formation permeability is large. Ap- 
plication to cases where condensible gases are present, can be ex- 
pected to give similar comparative results between layered and 
homogeneous stemming columns. (TFD) 
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20841 (AD/A—005775) Progress report NORSAR Phase 3. 
Quarterly No. 4. Berteussen, K.A. (Norges Teknisk-Naturviten- 
skapelige Forskningsraad, Kjeller. NORSAR). 31 Jan 1975. Con- 
tract F08606-74-C-0049. 23p. NTIS $3.25. 

See also Quarterly progress rept. No. 3, AD/A—002252. 

The report covers operation and research activities at the 
Norwegian Seismic Array (NORSAR) for the period | October- 31 
December 1974. A small increase in the number of instruments 
with characteristics outside tolerance limits has been observed, 
also some of the computer units have had several short stops due 
to faulty components. Except for that the performance of the field 
instrumentation and the computer installations has been satisfacto- 
ry. A floating threshold procedure has been implemented in the 
Detection Processor. In the Event Processor some additional 
statistical tests have been included as a result of a study of signal- 
noise classification problems. A study of precursors to PP has been 
finished. 


20842 (AD/A—009335) Signal enhancement of LPE data. 
Technical report. Nelson, D.D.; von Seggern, D.H. (Teledyne 
Geotech, Alexandria, Va. (USA). Seismic Data Lab.). 27 Aug 
1973. Contract F08606-74-C-0006. 49p. (SDAC-TR—73-4). NTIS 
$3.75. 


Signal/noise ratio enhancement obtainable on single-station 
LPE recordings by several techniques is investigated. The proces- 
sors which are compared over a data base of 20 events include 
simple band-pass filtering, match filtering with a synthetic LR 
signature, and time-varying non-linear processing which examines 
three-component data for Rayleigh-wave characteristics. For the 
suite of events in this study, average S/N ratio improvement is 6 db 
for match filtering, 15 db for the non-linear PHILTRE processor 
and 20 db cascading the two processors. 


20843 (AD-A—010219) VELA network evaluation and auto- 
matic processing research. Quarterly report No. 1, 1 Dec 1974—31 
Mar 1975. Lane, S.S. (Texas Instruments, Inc., Dallas (USA)). 31 
Mar 1975. Contract F08606-75-C-0029. I5p. (TI-ALEX—(01)- 
QR-75-01). NTIS $3.25. 

The quarterly report summarizes the progress made during 
the period from 1 December 1974 to 31 March 1975 on the 
VELA network. The five tasks of the program are: evaluation of 
the Korean seismic research station; investigation of signal detec- 
tion techniques; investigation of signal estimation techniques; in- 
vestigation of discrimination techniques; and system engineering 
studies. 


20844 (AD-A—011361) Average p and pkp codas for 
earthquakes (118-180 degrees). Technical report. Sweetser, E.I.; 
Cohen, T.J. (Teledyne Geotech, Alexandria, Va. (USA). Seismic 
Data Lab.). 28 Oct 1974. Contract F0O8606-74-C-0006. 75Sp. 
(SDAC-TR—74-19). NTIS $4.25. 

The report presents results of analysis of 87 seismograms 
from small events (m/sub b/) = or < 5.8) recorded at 21 world- 
wide stations, 8 LRSM stations, and 3 observatories, and of 112 
large-event ((m/sub b/), (M/sub s/), or secondary (m/sub b/) = or 
> 7.0) seismograms recorded at 34 world-wide stations, 10 LRSM 
stations, and one observatory. These results, together with other 
coda data previously reported, confirm previous conclusions that 
the greater the event magnitude, the higher is the relative am- 
plitude level for elapsed times greater than about 20 sec into the 
coda. The mean difference between large-event and small-event 
codas in the distance interval 42 to 180 degrees is 0.16 (m/sub b/) 
units. Because relative coda level at a given time after arrival onset 
is a function of magnitude, at least two sets of coda determinations 
are required, one each for large and small events in distance inter- 
vals specified between 118 and 180 degrees. 


20845 (AD-A—015051) Adaptive beamforming detection per- 
formance on Korean short-period interfering events. Technical re- 
port No. 2. Shen, W. (Texas Instruments, Inc., Dallas (USA)). 7 
May 1975. Contract F08606-75-C-0029. 68p. (TI-ALEX—(01)- 
TR-75-02). NTIS $4.25. 

See also report dated 27 May 75, AD-A—012296. 

Results obtained from applying an adaptive time-domain 
maximum likelihood multichannel filtering processor to simulated 
mixed-event data from the Korean short-period array are 
presented. Comparisons between adaptive processing and beam- 
steering are based on the amplitude rise of the beam output after 
the arrival of an on-azimuth signal buried in a stronger off-azimuth 
interfering event. Four mixed-event simulations with various adap- 
tive-filter operational specifications are performed. 


20846 (AD-A—015761) VELA network evaluation and auto- 
matic processing research. Final report. Swindell, W.H. (Texas In- 
struments, Inc., Dallas (USA)). 31 Dec 1974. Contract F08606- 
74-C-0033. 96p. (TI-ALEX—(01 )-FR-74-02). NTIS $4.75. 
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See also report dated 15 Nov 1974, AD-A—003676. 

Work performed on Contract F08606-74-C-0033 has been 
reported in detail in a series of fourteen technical reports. This 
final report summarizes the material covered in each of the techni- 
cal reports and discusses the conclusions obtained. The five tasks 
in the program included a final evaluation of the Very Long Period 
Experiment (VLPE) stations and an evaluation of the detection 
and discrimination capabilities of a seismic network composed of 
VLPE stations and the VELA period arrays in Alaska (ALPA) and 
Norway (NORSAR). The other tasks were studies concerning 
techniques for signal detection and signal estimation, discrimina- 
tion methods for first-zone events, and various analyses of a future 
world-wide seismic surveillance system. 


20847 (AD-A—015969) Character of vertical Pp it 
signals at high-gain, long-period stations and signal interference on 
seismic detection networks. Technical report. von Seggern, D.H.; 
Tillman, M.F. (Teledyne Geotech, Alexandria, Va. (USA). Seismic 
Data Lab.). 21 Jul 1975. Contract F08606-74-C-0006. 86p. 
(SDAC-TR—75-1). NTIS $4.75. 

The amplitude and period of over 600 long-period vertical- 
component seismic signals were measured at regular intervals in 
order to characterize the LR signal and its coda. Signal envelopes 
out to 20 minutes after LR onset were found to vary considerably, 
but coda amplitudes decayed rather uniformly with time. Using 
average signal and coda parameters and randomly-generated 
events, a program which simulates long-period signal interference 
at seismic stations was devised to predict interference effects on 
network detection statistics. Increasing the size of a network 
should not increase the number of reported events with inter- 
ference at any M/sub s/, but lowering the station thresholds will in- 
crease this number at lower M/sub s/ values. 


20848 (AD-A—016058) Worldwide detection capability of a 
prototype network of seismograph stations. Technical note. Need- 
ham, R.E. (Massachusetts Inst. of Tech., Lexington (USA). Lin- 
— 19 Aug 1975. Contract F19628-76-C-0002. 38p. NTIS 

An investigation int6é the detection capability of a prototype 
seismic network has been completed. This investigation was 
threefold in nature. The first investigation was a comparison of 
event lists; second, the effect of careful reading of seismograms 
was determined; and, finally, a simple statistical model was pro- 
grammed to predict the probability of an N-station detection from 
an M-station network with a known average station probability. 


20849 Viscosity and the inelastic nature of waves in geological 
media. Blake, T.R. (Systems, Science and Software, La Jolla, CA); 
Dienes, J.K. Bull. Seismol. Soc. -Am.; 66: No. 2, 453-465(Apr 
1976). 

An asymptotic solution for spherical wave propagation in 
linear viscoelastic solids is compared with particle velocity mea- 
surements from underground explosive tests in tuff; the magnitudes 
of these experimental data are of the order of 5 x 10? cm/sec. The 
qualitative nature of the theoretical solution is similar to that of 
the measured velocity time histories. When material and kinematic 
parameters in the model are specified, good quantitative agree- 
ment is obtained with respect to radial attenuation of the mag- 
nitudes and radial growth of the wavelengths. Both the 
phenomenological character of the viscoelastic model and limita- 
tions on its applicability are discussed. 


20850 (UCID—17006) Seismic yield verification and a re- 
gional M/sub s/ vs m/sub b/ anomaly. Rodean, H.C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 16 Jan 1976. 
Contract W-7405-Eng-48. 18p. Dep. NTIS $3.50. 

The surface-wave magnitude (M/sub s/) and body-wave 
magnitude (m/sub b/) data for explosions in the western United 
States are anomalous with respect to such data for the Aleutians, 
the Sahara, and the USSR. The degree of this anomaly is such that 
it has significant implications with respect to using magnitude vs 
yield data from the Nevada Test Site to estimate the yields of ex- 
plosions in other parts of the world. This report presents the 
results of a literature survey of seismic and other geophysical 
evidence relating to this anomaly. The geology and geophysics of 
three regions are considered: (1) the Basin and Range province in 
the western United States, (2) the Baikal rift zone in the USSR, 
and (3) central Kazakhstan in the USSR. Complete geophysical 
models, which would be of value in explaining the M/sub s/ vs 
m/sub b/ anomaly, have not been developed for any of these re- 
gions. 


20851 (UCID—17120) Investigation of the shallow depth ex- 
plosions. Kamegai, M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 6 May 1976. Contract W-7405-Eng- 
48. 22p. Dep. NTIS $3.50. 
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An investigation of the nuclear explosions at shallow depth 
is made. A combination of an explosion code and an effects code 
proves to be an excellent tool for this study. A numerical simula- 
tion of ‘Johnie Boy’’ shows that the energy coupling to the air 
takes place in two stages; first by a rising mound, and then by a 
vented source. The thermal effects are examined for a | kt source 
at three depths of burial. The ‘’mushroom effect’’ leaves a hot 
radiative plasma in the upper level and cold materials in the lower 
region of the debris. The temperature and the energy density of 
the debris can give an upper limit on the thermal output. 


20852 Effects of local geological conditions in the San Francisco 
Bay region on ground motions and the intensities of the 1906 
earthquake. Borcherdt, R.D.; Gibbs, J.F. (Office of Earthquake 
Studies, Menlo Park, CA). Bull. Seismol. Soc. Am.; 66: No. 2, 467- 
500(Apr 1976). 

Measurements of ground motion generated by nuclear ex- 
plosions in Nevada have been completed for 99 locations in the 
San Francisco Bay region, California. The recordings show marked 
amplitude variations in the frequency band 0.25 to 3.0 Hz that are 
consistently related to the local geological conditions of the 
recording site. The average spectral amplifications observed for 
vertical and horizontal ground motions are, respectively: (1,1) for 
granite, (1.5, 1.6) for the Franciscan Formation, (3.0, 2.7) for the 
Santa Clara Formation, (3.3, 4.4) for alluvium, and (3.7, 11.3) for 
bay mud. Spectral amplification curves define predominant ground 
frequencies in the band 0.25 to 3.0 H for bay mud sites and for 
some alluvial sites. Amplitude spectra computed from recordings 
of seismic background noise at 50 sites do not generally define 
predominant ground frequencies. The intensities ascribed to vari- 
ous sites in the San Francisco Bay region for the California 
earthquake of April 18, 1906, are strongly dependent on distance 
from the zone of surface faulting and the geological character of 
the ground. Considering only those sites (approximately one 
square city block in size) for which there is good evidence for the 
degree of ascribed intensity, the intensities for 917 sites on Fran- 
ciscan rocks generally decrease with the logarithm of distance as 
Intensity = 2.69 — 1.90 log (Distance in kilometers). For sites on 
other geological units, intensity increments, derived from this em- 
pirical relation, correlate strongly with the Average Horizontal 
Spectral Amplifications (AHSA) according to the empirical rela- 
tion Intensity Increment = 0.27 + 2.70 log (AHSA). Average in- 
tensity increments predicted for the various geological units are 
—0.3 for granite, 0.2 for the Franciscan Formation, 0.6 for the 
Great Valley sequence, 0.8 for the Santa Clara Formation, 1.3 for 
alluvium, and 2.4 for bay mud. 


20853 Study of seismological evasion. Part III. Evaluation of 
evasion possibilities using codas of large earthquakes. Evernden, 
J.F. (Office of Earthquake Studies, Menlo Park, CA). Bull. 
Seismol. Soc. Am.; 66: No. 2, 549-592(Apr 1976). 

The seismological aspects of various proposed means of ob- 
scuring or hiding the seismic signatures of explosions from a sur- 
veillance network are discussed. These so-called evasion schemes 
are discussed from the points of view of both the evader and the 
monitor. The analysis will be conducted in terms of the USSR sole- 
ly because that country is so vast and the geological/geophysical 
complexities of the country are so great that the complete spec- 
trum of hypothesized evasion schemes requires discussion. 
Techniques appropriate for use when the seismic noise problem is 
interference due to codas of P and surface waves from earthquakes 
are described, and the capabilities of several seismological net- 
works to restrain use of such codas for effective evasion are 
analyzed. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


REFER ALSO TO CITATION(S) 19438, 19464, 22391 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 19854, 20197, 20258, 20904, 
20964, 20978, 20979 


20854 (BNL—50485) Atmospheric sciences annual progress 
report, 1974. Tucker, W.D. (ed.). (Brookhaven National Lab., 
Upton, N.Y. (USA)). Nov 1975. Contract E(30-1)-16. 280p. Dep. 
NTIS $10.25. 

Activities in atmospheric sciences in the Department of Ap- 
plied Science at Brookhaven National Laboratory carried out dur- 


ing 1974 are described. Included are contributions from the 
Meteorology, Atmospheric Diagnostics, Atmospheric Chemistry 
Research, and Atmospheric Instrumentation Groups. Programs in 
Meteorology reported on include diffusion from an off-shore 
source, plume dynamics studies, modeling of coastal effects on 
wind and temperature fields and pollutant distributions, effects of 
indoor shelter on inhalation of airborne radionuclides, chemical- 
dynamical interactions, techniques for determining acid-rain im- 
pact upon the ecology of the eastern U.S., and climatology. Work 
under Atmospheric Chemistry Research was concentrated on at- 
mospheric aerosol studies, including formation by free radical and 
neutral association reactions, identification of reactive systems 
leading to aerosol formation, growth of sodium aerosols under at- 
mospheric conditions and clustering reactions. Atmospheric Diag- 
nostics presents work on field sampling and analytical technology 
for atmospheric pollutants, airborne sampling systems, atmospheric 
sulfate particulates methodology, and on a_ pyroturbidometric 
method for particulate sulfate discrimination and determination. 
Methodology for the use of sulfur hexafluoride in field tracer stu- 
dies is discussed under Atmospheric Instrumentation. A list of 
publications is included. (auth) 


20855 (BNWL—2000(Pt.3)) Pacific Northwest Laboratory 
Annual Report for 1975 to the USERDA Division of Biomedical and 
Environmental Research. Part 3. Atmospheric Sciences. Simpson, 
C.L. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
Mar 1976. Contract E(45-1)-1830. 310p. Dep. NTIS $4.00. 

Separate abstracts were prepared for seven sections of this 
report. (CH) 


20856 (BNWL—2000(Pt.3), pp 35-63) Simple development of 
covariant differentiation. Slinn, W.G.N. Mar 1976. 

In Pacific Northwest Laboratory Annual Report for 1975 to 
> USERDA Division of Biomedical and Environmental Research. 

Some of the fundamentals of atmospheric dispersion of pol- 
lutants are examined with theoretical analyses as well as detailed 
experimental investigations. Emphasis has been placed on analyz- 
ing and summarizing previous experimental dispersion data with 
more realistic and fundamentally sound approaches to plume 
behavior. The goal is to finalize improved short-range dispersion 
models from existing data, removing inconsistencies and inadequa- 
cies in presently applied assessment models. Dispersion and trans- 
port efforts in the future should aim toward evaluating plume 
behavior on meso and regional scales. The complex features of 
flow and dispersion through storms, and in the vicinity of signifi- 
cant terrain characteristics influencing local to regional circula- 
tions must receive future emphasis. (auth) 


20857 (BNWL—2000(Pt.3), pp 65-126) Modeling prelimina- 
ries for dry deposition to a canopy. Slinn, W.G.N. Mar 1976. 

In Pacific Northwest Laboratory Annual Report for 1975 to 

> USERDA Division of Biomedical and Environmental Research. 
rt 3. 

Significant contributions were made in 1975 in both the 
theoretical and the mor? practical experimental measurements of 
particle deposition and resuspension. Solutions of theoretical 
deposition-resuspension equations were formulated and nondimen- 
sionalized air and ground concentrations were predicted as a func- 
tion of distance. In other theoretical studies assumptions and 
analyses regarding surface boundary conditions were investigated 
and methods presented whereby they can be fitted together within 
a single theoretical framework. Deposition in vegetation canopies 
was considered; formulations were developed and conclusions 
drawn regarding canopy filtration efficiency. Dry deposition of 
gases was shown to be rate-limited by many processes, and experi- 
ments and equipment were designed to measure gradients of SO, 
and deposition fluxes. A computer model was improved and used 
to predict downwind concentrations for a generalized area source. 
A dimensional analysis correlation was formulated from experi- 
mental particle deposition velocity data, but was found to show in- 
significant improvement when compared statistically with an earli- 
er derived correlation. Wind tunnel measurements of deposition 
velocities to gravel beds and scaled trees showed that particles will 
penetrate very significantly to underlying surfaces. Initial field ex- 
periments measured deposition velocity to sagebrush canopies. 
Other controlled field studies were initiated for measuring 
resuspension, including resuspension from truck traffic. Suspension 
of soil and the size distribution of particles airborne under various 
air regimes were studied. In the large METROMEX study done 
near St. Louis, several pollutants were sampled and analyzed as a 
function of distance. These studies gave insight into the relative in- 
portance of dry deposition and atmospheric dispersion as 
mechanisms for reducing air concentrations. (auth) 


20858 (BNWL—2000(Pt.3), pp 127-188) Comments on diffu- 
sive deposition at small Fourier numbers. Slinn, W.G.N. Mar 1976. 
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In Pacific Northwest Laboratory Annual Report for 1975 to 
the USERDA Division of Biomedical and Environmental Research. 
Part 3. 

The removal of atmospheric pollutants by clouds and 
precipitation is a major factor in determining budgets of pollutants 
distributed on a regional scale. The quantity and patterns of pollu- 
tants delivered to sensitive ecosystems, as well as the distributions 
remaining as inhalation hazards in scavenged air, can only be 
defined by a thorough investigation of precipitation scavenging 
processes. Results are reported from research studies on in-cloud 
scavenging in frontal and convective storms, and below-cloud 
scavenging of submicron particulates. (CH) 


20859 (BNWL—2000(Pt.3), pp 189-210) Aerosol balance 
equations: theoretical studies. Drake, R.L. Mar 1976. 

In Pacific Northwest Laboratory Annual Report for 1975 to 
the USERDA Division of Biomedical and Environmental Research. 
Part 3. 

It is especially important to understand the changing physi- 
cal and chemical character of pollutants in the atmosphere. The 
biological and ecological significance can be strongly dependent on 
the form they assume as they are delivered to receptors. The effi- 
ciency of pollutant removal can also be strongly influenced by the 
pollutants physical and chemical state and the transformationss 
that occur during transport. Investigations of atmospheric pollutant 
transformations have centered primarily around aircraft observa- 
tions of pollutant concentrations and conversion rates, which are 
being interpreted with the use of numerical models of the transfor- 
mation processes. The primary field experiment during the past 
year was conducted using the DC-3 aircraft in the St. Louis region 
during the final term of the METROMEX series. In this experi- 
ment, extensive trace gas and aerosol data, and solar radiation 
measurements were recorded in a Lagrangian reference frame 
downwind of the metropolitan complex. (auth) 


20860 (BNWL—2000(Pt.3), pp 253-288) Climate and 
weather: natural and anthropogenic perturbations. Drake, R.L. Mar 
1976. 

In Pacific Northwest Laboratory Annual Report for 1975 to 
the USERDA Division of Biomedical and Environmental Research. 
Part 3. 

Human activity can change the average atmospheric tem- 
perature and humidity values, as well as the chemical composition 
of the air. These changes affect local and regional weather and cli- 
mate, and may have a significant influence on global climate. Ex- 
amples of human activity that produce these changes are the in- 
crease of CO, content of the atmosphere from the combustion of 
fossil fuel; the production of aerosols by industry, automobiles, 
home heating units and agricultural practices; the releases of large 
quantities of heat and water vapor from the cooling facilities of 
large fossil and nuclear power plants; and t modification of the 
earth's albedo due to urbanization, agricullture, deforestation 
reservoirs and soil spills. Research activities have resulted in an 
overview of the important natural and anthropogenic perturbations 
of weather and climate, and the resulting need for further climatic 
research; a theoretical study that may contribute to a better un- 
derstanding of atmospheric electricity; atmospheric turbidity data 
at the Hanford site and their relationships to changes in the 
aerosol size distribution; initial efforts in determining the optical 
properties of aerosols such that we can better understand the 
radiative properties of the atmosphere; and the characterization of 
large power plant cooling tower plumes through the use of long ex- 
posure photography and instrumented aircraft. (auth) 


20861 (BNWL-SA—4655) Bibliography of environmental 
research: Ecosystems Department, 1952—1975. Helbling, J.L. 
(ed.). (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
Dec 1975. 164p. Dep. NTIS $6.75. 

This 3rd biennial edition of the Cumulative Bibliography of 
Environmental Research was prepared as a single source of infor- 
mation on the publication history of the Ecosystems Department, 
from its genesis in the Biology Operation of General Electric, to its 
present status as an independent department of the Pacific 
Northwest Laboratories of Battelle Memorial Institute. (auth) 


20862 (CONF-760126—1) Data management for environmen- 
tal research. Strand, R.H. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. 21p. Dep. NTIS $3.50. 

From 1. annual statistical analysis system user’s meeting; 
Orlando, Florida, United States of America *USA® (26 Jan 1976). 

The objective of managing environmental research data is to 
develop a resource sufficient for the study and potential solution of 
environmental problems. Consequently, environmnetal data 
management must include a broad spectrum of activities ranging 
from statistical analysis and modeling, through data set archiving 
to computer hardware procurement. This paper briefly summarizes 
the data management requirements for environmental research and 
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the techniques and automated procedures which are currently used 
by the Environmental Sciences Division at Oak Ridge National 
Laboratory. Included in these requirements are readily retrievable 
data, data indexed by categories for retrieval and application, data 
documentation (including collection methods), design and error 
bounds, easily used analysis and display programs, and file manipu- 
lation routines. The statistical analysis system (SAS) and other 
systems provide the automated procedures and techniques for 
analysis and management of environmental research data. (auth) 


20863 (COO— 1813-5) Fluxes of tracers in wind and water 
tunnels. Gessler, J. (Colorado State Univ., Fort Collins (USA)). 
Mar 1976. Contract E(11-1)-1813. 43p. Dep. NTIS $4.00. 

The absorption process of particulate matter at an air-water 
interface was studied by means of a Monte Carlo Simulation. This 
absorption process does not appear to be significantly different 
from similar processes over stationary boundaries. Especially an in- 
creased flux toward the boundary as the result of more effective 
particle removal due to wave action could not be observed. The 
particular nature of the tracer prevents this from happening. 


20864 (COO—2259-4) Nuclear power: engineering facts and 
environmental issues. Final report, June 23, 1974—June 27, 1974. 
Kikuchi, C. (Michigan Univ,, Ann Arbor (USA)). 1974. Contract 
E(11-1)-2259. 35p. Dep. NTIS $4.00. 

The outline is presented of a one-week workshop for high 
school teachers on the environmental aspects of power generation 
and safety requirements for nuclear power plants. Instructional ac- 
tivities consisted of lectures, demonstration laboratory sessions, 
and a tour of the Davis-Besse nuclear power plant. (CH) 


20865 (COO—3531-17) Surtsey research progress report. VII. 
Primarily 1971 and 1972 field seasons. (Surtsey Research Society, 
Reykjavik (Iceland)). 1974. 94p. Dep. NTIS $5.00. 

The volcanic island, Surtsey, approximately 20 miles off the 
south coast of Iceland is unique as the most recent addition to Ice- 
land. It is even more unique for the fact that it has from its birth 
been strictly protected as a nature reserve. Extensive scientific stu- 
dies started as soon as the island was formed. The report covers 
work done on Surtsey since the publication of the last report in 
April 1972. Individual abstracts were entered for the 9 sections of 
the report. 


20866 (COO—3531-17, pp 9-16) Lichen colonization in Surt- 
sey, 1971—1973. Kristinsson, H. (Natturugripasafnio a Akureyri, 
Iceland). 1974. 

In Surtsey research progress report. VII. Primarily 1971 and 
1972 field seasons. 

Samples of lichens were collected from the field and final 
identifications were made in the laboratory. The distribution was 
recorded by the aid of a local grid system. Species are listed and 
described in detail and discussions are presented of growth, 
habitats, and distributions. Possibilities of dispersal by wind and 
birds are discussed. (HLW) 


20867 (DP-MS—75-92) Acoustic detection of momentum 
transfer during the abrupt transition from a laminar to a turbulent 
atmospheric boundary layer. Schubert, J.F. (Du Pont de Nemours 
(E.1.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 1975. 
Contract AT(07-2)-1. 1Sp. (CONF-751235—1). Dep. NTIS $3.50. 

From Fall meeting of the American Geophysical Union; San 
Francisco, California, United States of America "USA® (8 Dec 
1975). 

Acoustic sounder measurements of a vertical profile of the 
abrupt transition from a laminar to a turbulent atmospheric boun- 
dary layer were compared with meteorological measurements 
made at 10 m and 137 m on an instrumented tower. Sounder data 
show that conditions necessary for onset of the momentum burst 
phenomenon exist sometime during a clear afternoon when heat 
flux changes sign and the planetary surface cools. Under these 
conditions, the lowest part of the atmospheric boundary layer 
becomes stable. Prior to this situation, the entire boundary layer is 
in turbulent motion from surface heating. The boundary layer is 
then an effective barrier for all fluxes, and as the maximum flux 
Richardson number is reached at some height close to but above 
the surface, turbulence is dampened and a laminar layer forms. 
The profile of this layer is recorded by the sounder. Surface tem- 
perature drops, a strong wind shear develops, and the Richardson 
number decreases below its critical value (Ri/sub CR/ less than 
0.25). Subsequently, the laminar layer is eroded by turbulence 
from above, and with a burst of momentum and heat, it eventually 
reaches the ground. 


20868 (ERDA—76-75) Requisite research in the atmospheric 
sciences: an advisory committee report. (Energy Research and 
Development Administration, Washington, D.C. (USA). Div. of 
yet and Environmental Research). Jun 1975. 24p. Dep. 
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The Division of Biomedical and Environmental Research of 
ERDA has established a new program category entitled ‘’Physics 
and Chemistry of Pollutant Interactions in the Environment.’’ The 

neral objectives are to develop the requisite data base to quanti- 

the pp ee and chemical processes that govern the transforma- 
tion of pollutants. This is required so that the impact on man’s 
health and the environment of siting new sources of energy, or ex- 
panding present facilities, can be adequately assessed. Pollutants 
can become widely dispersed via transport through the at- 
mosphere, and can thereby pose potential problems to large re- 
gional areas. Therefore, the initial program will be directed to im- 
portant problems in the atmospheric sciences. A review committee 
recommended that the program should constitute broad-based 
research activities in the four major areas: (A) homogeneous 
chemistry, (B) aerosol formation (gas-to-particle conversion), (C) 
heterogeneous chemistry, and (D) physical processes. Regarding 
the cycles of specific pollutants of major concern, the recom- 
mended order for priority for study is: (1) sulfur cycle, (2) NO/sub 
x/ cycle, (3) hydrocarbons and related compounds, (4) ozone as it 
relates to 1, 2, and 3, (5) trace metals, and (6) halogens. (PCS) 


20869 (TID—27015) Meteorological and engineering approach 
to the regionalization of tornado wind criteria for nuclear 

plant design. (Dames and Moore, Bethesda, Md. (USA)). 3 Sep 
1975. Contract AT(11-1)-2346. 399p. Dep. NTIS $10.75. 

Data on general meteorological factors governing tornado 
frequency and intensity in various locations throughout the USA 
are revised. A climatological model of multiple outbreak and long 
track tornadoes and the relation between the speed of a hurricane 
and the frequency of tornado occurrence over land and sea are 
discussed. Data from a structural engineering assessment of tor- 
nado damage are summarized and applications of the data for the 
development of design criteria for buildings and nuclear power 
plants to minimize tornado damage are suggested. It was con- 
cluded that it is very difficult to predict tornado risk and alternate 
methods and areas of study are presented for consideration. (CH) 


20870 Particulate d from sources within a forest. 
Raynor, G.S. (Brookhaven National Lab., Upton, NY); Hayes, 
J.V.; Ogden, E.C. Boundary-Layer Meteorol.; 9: 257-277(1975). 

Particulate dispersion from sources within a 10- to 13-m tall 
pine forest was studied experimentally at Brookhaven National 
Laboratory using stained ragweed pollen and other tracers ranging 
from 14 to 58um in size. Forty-seven continuous point source 
releases lasting from 22 to 55 min were made at heights from 1.75 
to 14.0 m from locations having a long fetch through the forest. In 
most experiments, differently colored ragweed pollen were emitted 
simultaneously from three locations. In other tests several particle 
types were released from a single point. The sampling network 
consisted of 119 rotoslide samplers at heights from 0.5 to 21.0 m 
at 57 positions within and at the edge of the forest. Deposition to 
the ground was sampled by greased microscope slides at each posi- 
tion. Meteorological measurements were taken in and near the 
forest. Data were classified by particle characteristics, source 
height and meteorological parameters. Concentration patterns 
were illustrated on scale diagrams of the sampling grid. Changes in 
centerline and crosswind integrated concentrations, plume width 
and height, mass flux, deposition and deposition velocity were stu- 
died as a function of distance, particle size and wind speed. Results 
were compared to those obtained from similar releases over open 
terrain. 


20871 Climate stability for a model. Ghil, M. (New 
York Univ.). J. Atmos. Sci.; 33: No. 1, 3-20(Jan 1976). 

We study a diffusive energy-balance climate model, 
governed by a nonlinear parabolic partial differential equation. 
Three positive steady-state solutions of this equation are found; 
they correspond to three possible climates of our planet; an inter- 
glacial (nearly identical to the present climate), a glacial, and a 
completely ice-covered earth. We consider also models similar to 
the main one studied, and determine the number of their steady 
states. All the dels have albedo continuously varying with 
latitude and temperature, and entirely diffusive horizontal heat 
transfer. The diffusion is taken to be nonlinear as well as linear. 
We investigate the stability under small perturbations of the main 
model's climates. A stability criterion is derived, and its applica- 
tion shows that the present climate and the deep freeze are stable, 
whereas the model's glacial is unstable. A variational principle is 
introduced to confirm the results of this stability analysis. We ex- 
amine the dependence of the number of steady states and of their 
stability on the average solar radiation. The main result is that for 
a sufficient decrease in solar radiation (approximately 2 percent) 
the glacial and interglacial solutions disappear, leaving the ice- 
covered earth as the only possible climate. 


20872 Convective electrification of clouds. Chiu, C.S.; Klett, 
J.D. (New Mexico Inst. of Mining and Tech., Socorro). J. Geophys. 
Res.; 81: No. 6, 1111-1124(20 Feb 1976). 


The analytical, steady state, nonprecipitating convective 
cloud model of Gutman (1963, 1967) has been applied to the 
study of cloud convective electrification. A numerical model has 
been developed for simulating charge transport by convection, 
conduction, and turbulent diffusion. The formulation includes a 
description of the dependence of cloud electrical conductivity on 
liquid water content through microphysical ion capture processes. 
The results of numerical experiments make it appear unlikely that 
organized convection alone can cause strong electrification. The 
results, subject to certain assumptions concerning the mechanisms 
involved, indicate purely convective electrification generally should 
cause clouds with usual base elevations to have negatively charged 
cores and relatively weak upper surface layers of positive charge. 
There is only a slight dependence of the electrical state on cloud 
thickness, apparently because greater cloud height results in expo- 
sure to higher conductivities, which tends to compensate for 
greater convective activity and larger conductivity gradients. For 
clouds with bases only a few tens of meters above ground there is 
a likelihood of weak charging of polarity opposite to that described 
above. (auth) 


20873 Effect of molecular multiple scattering and surface al- 
bedo on atmospheric photodissociation rates. Luther, F.M.; Gelinas, 
R.J. (Univ. of California, Livermore). J. Geophys. Res.; 81: No. 6, 
1125-1147(20 Feb 1976). 

Results are presented from an extensive theoretical in- 
vestigation aimed at evaluating the effect of molecular multiple 
scattering and surface albedo on photodissociation rates. Results 
are compared with similar calculations typical of most atmospheric 
photochemical models which only describe absorption in a direct 
solar beam. The effect of molecular multiple scattering and surface 
albedo on photodissociation rates, which can be sizable, depends 
strongly on solar zenith angle, surface albedo, altitude, and 
wavelength regime. Various atmospheric photodissociation 
processes are categorized by spectral type based upon the 
wavelength regime in which the photodissociation process occurs. 
Three basic wavelength regimes are noted, and results charac- 
teristic of each regime are presented. Adjustment factors are pro- 
vided for generalizing the pure absorption calculations. (auth) 
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20874 (MLM—2282) Compaction of alpha contaminated 
wastes. Herald, W.R.; Luthy, D.F. (Mound Lab., Miamisburg, Ohio 
(USA)). 30 Jan 1976. Contract E-33-1-GEN-53. Ilp. Dep. NTIS 
$4.00. 

The initial equipment installation and development of 
procedures for compacting less than or equal to 10 nCi/gram 
waste, greater than or equal to 10 nCi/gram waste, and less than or 
equal to 100 nCi/gram waste are given. Design and construction of 
the new compaction facility is discussed. (LK) 
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REFER ALSO TO CITATION(S) 18511, 18523, 18561, 18591, 
18636, 18674, 18880, 18890, 19047, 19469, 19474, 19475, 
19856, 19995, 20194, 20300, 20676, 20812, 20857, 20859, 
20942, 20947, 20962, 21072, 21181, 21266, 21299, 21304, 
21305, 21306, 21310, 21314, 21317, 21318, 21319 


20875 (AD/A—007687) Droplet diameter and size distribution 
of JP-4 fuel injected into a subsonic airstream. Final report, 22 Oct- 
12 Dec 1973. Wasson, R.A. Jr.; Darlington, C.R.; Billingsley, J.C. 
(Arnold Engineering Development Center, Arnold Air Force Sta- 
tion, Tenn. (USA)). Apr 1975. 44p. (AEDC-TR—74-117). NTIS 
$3.75. 

Prepared in cooperation with ARO, Inc., Tullahoma, Tenn., 
rept. No. ARO-ETF-TR—74-92. 

A test program was conducted to determine the size and 
distribution of JP-4 fuel droplets when fuel was dispersed at a con- 
stant fuel nozzle exit velocity into a subsonic airstream. Testing 
was conducted at free-stream flight velocities ranging from 200 to 
400 knots at altitudes ranging from 12,000 to 25,000 feet with 
flow rates of approximately 13, 75, and 290 lbm/min. Holograms 
of the fuel droplets were taken 18 feet downstream of the fuel noz- 
zle exit plane. Representative histograms of fuel droplet size dis- 
tribution and average fuel droplet diameter are presented. Average 
fuel droplet diameter was not significantly affected by any of the 
test variables. All arithmetic average fuel droplet diameter data 
were within a 19- to 36-micrometer band. (GRA) 


20876 (AD-A—010646) Accumulation of atmospheric pollu- 
tants near Fairbanks, Alaska, during winter. Special report. Jen- 
kins, T.F.; Murrmann, R.P.; Brockett, B.E. (Cold Regions 
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Research and Engineering Lab., Hanover, N.H. (USA)). Apr 1975. 
30p. (CRREL-SR—225). NTIS $3.75. 

Concentrations of hydrocarbons, carbon monoxide, carbon 
dioxide, condensation nuclei and nitric oxide were monitored near 
Fairbanks, Alaska, at a selected location not under the direct in- 
fluence of a local pollution source. The measurements were made 
continuously over a period of weeks during January and February 
1973, the period when atmospheric pollution would be expected to 
be most severe. Accumulation and dissipation of the pollutants was 
found to be related to atmospheric inversion conditions, wind 
speed and daily traffic patterns. Maximum hourly average concen- 
trations of hydrocarbons, carbon monoxide, carbon dioxide, and 
condensation nuclei were 9.7 ppm, 22.1 pp, 482 ppm and more 
than 10,000 N/cu cm respectively. Comparative background levels 
are reported to be 1.4 ppm, 0.1 ppm, 320 ppm, and 100-400 N/cu 
cm. Vehicle emissions appeared to be the primary source of the 
various pollutants. (GRA) 


20877 (AD-A—013533) A generalized air quality assessment 
model for Air Force operations: an operator's guide. Final report, 1 
May 1973—1 Jan 1974. Wangen, L.E.; Rote, D.M. (Argonne Na- 
tional Lab., Ill. (USA)). Jul 1974. 88p. NTIS $4.75. 

Supersedes report dated Jun 1974, AD—784809. 

The Energy and Environmental Division of Argonne Na- 
tional Laboratory has developed a set of computer programs under 
contract to the United States Air Force Weapons Laboratory. This 
package is designed to serve as a generalized model that can be 
used to assess the impact of Air Force operations on the air en- 
vironment at the air base level. This report is a user’s manual for 
these computer programs and as such outlines the overall flow of 
the programs, the links between programs and the input data 
required to implement each program. (GRA) 


20878 (ANL—76-29) Environmental monitoring at Argonne 
National Laboratory. Annual report for 1975. Golchert, N.W.; 
Duffy, T.L.; Sedlet, J. (Argonne National Lab., Ill. (USA)). Mar 
1975. Contract W-31-109-Eng-38. 84p. Dep. NTIS $5.00. 

The results of the environmental monitoring program at Ar- 
gonne National Laboratory for 1975 are presented and discussed. 
To evaluate the effect of Argonne operations on the environment, 
measurements were made for a variety of radionuclides in air, sur- 
face water, Argonne effluent water, soil, grass, benthos, and food- 
stuffs; for a variety of chemical constituents in surface and Ar- 
gonne effluent water; and of the environmental penetrating radia- 
tion dose. Sample collections and measurements were made at the 
site boundary and off the Argonne site for comparison purposes. 
Some on-site measurements were made to aid in the interpretation 
of the boundary and off-site data. The results of the program are 
interpreted in terms of the sources and origin of the radioactive 
and chemical substances (natural, fallout, Argonne, and other) and 
are compared with accepted environmental quality standards. The 
potential radiation dose to off-site population groups is also esti- 
mated. (auth) 


20879 (BNL—21087) Development and application of sulfur 
hexafluoride measurement capabilities at Brookhaven. Dietz, R.N.; 
Cote, E.A.; Goodrich, R.W. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Mar 1976. Contract E(30-1)-16. 49p. (CONF- 
760311—6). Dep. NTIS $4.00. 

From Symposium on the development of nuclear-based 
techniques; Vienna, Austria (15 Mar 1976). 

The capability to determine sulfur hexafluoride in surface 
air samples with a few percent precision down to present ambient 
levels was clearly demonstrated. The most significant recent ad- 
vancement was the development of portable real-time chromato- 
graphs which could continuously monitor SF, for periods of more 
than 3 minutes. (auth) 


20880 (BNWL— 1980) Environmental surveillance at Hanford 
for CY-1975 data. Blumer, P.J.; Fix, J.J.; Speer, D.R. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Apr 1976. Con- 
tract E(45-1)-1830. vp. Dep. NTIS $6.00. 

This document contains detailed data collected by the Han- 
ford Environmental Surveillance program during 1975. Environ- 
mental Surveillance responsibilities at Hanford are divided between 
Hanford Environmental Health Foundation (HEHF) and Battelle- 
Northwest (BNW). HEHF is responsible for measuring all non- 
radiological air quality and sanitary water parameters of interest. 
BNW is responsible for measuring radiological parameters in all 
environmental media of significance and for measuring both 
radiological and nonradiological parameters of Columbia River 
water and ground water. A brief description of the method and lo- 
cation of sample collection during 1975 is included. Data are tabu- 
lated on the content of specific radionuclides in surface air. 
Columbia River water, drinking water, ground water, foods, fish, 
and wild animals. Data are also included on content of NO, and 
SO, in air, nitrates in Columbia River water, ground water, and 
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drinking water, and water quality of samples of Columbia River 
water collected at various sampling locations. (CH) 


20881 (BNWL—2000(Pt.3), pp 1-33) Ozone, radionuclide and 
rticulate correlations in air at Guillayute, Washington. Ludwick, 
-D.; Fox, T.D. Mar 1976. 

In Pacific Northwest Laboratory Annual Report for 1975 to 

> _— Division of Biomedical and Environmental Research. 
‘art 3.. 

Surveys are being made of effluents released to the at- 
mosphere, within the source areas, to distances covering several 
states, and on hemispheric scales. Through these efforts, the At- 
mospheric Sciences and Radiological Sciences Departments are 
identifying the most urgent air pollution problems and continually 
reassessing them to set priorities for more detailed investigations. 
Fallout measurements and evaluations are continuing with the es- 
sential identification and study of world-wide nuclear test debris, 
nuclear power effluents appearing in the atmosphere, and the 
transfer of these world-wide distributions to the surface. New sur- 
vey efforts are measuring ambient distributions of pollutants from 
fossil fuel facilities. Measurements are being made describing the 
wide variety of pollutants introduced into the atmosphere from in- 
dividual coal facility sources; measurements of pollutant charac- 
teristics from urban complexes are defining their physical and 
chemical characteristics as they are transported large distances. 
Reference levels of pollutants in air entering a given region are 
also being defined. The emphasis in ongoing reference measure- 
ments on the coast of Washington State will assure future com- 
prehensive coverage of nonnuclear pollutants in addition to the 
continuing nuclear contaminant evaluations. (auth) 


20882 (BNWL—2000(Pt.3), pp 211-252) Analysis of tritium 
in the atmosphere released by a CTR. Renne, D.S.; Sandusky, 
W.F.; Dana, M.T. Mar 1976. 

In Pacific Northwest Laboratory Annual Report for 1975 to 
Ye USERDA Division of Biomedical and Environmental Research. 

art 3. 

As the pressing demand for energy compels man to consider 
alternative forms of power production, a careful assessment of the 
environmental impact of these alternatives becomes critical. For 
near-term considerations’*the two main candidates for steam-elec- 
tric power production are nuclear energy or fossil fuel combustion. 
One consideration in assessing the impact of either method is the 
behavior of potentially harmful contaminants released to the at- 
mosphere. Because the atmospheric processes which affect, 
directly or indirectly, the fate of a pollutant are extemely complex, 
practical methods of simulating these processes must be developed 
to assess the environmental impact of increased or different forms 
of power production pollution. Recent evaluations of energy 
technology development have indicated that increased utilization 
of high sulfur coal will be required to meet the energy demands 
until enough nuclear power is available to carry a significant share 
of the load. For this reason a strong emphasis is presently placed 
on assessing the health and ecological effects of sulfur dioxide and 
sulfates. Reported in this section are modeling efforts on this 
problem, which involve not only transport and dispersion calcula- 
tions over a multistate area, but chemical transformation and 
removal by dry deposition and precipitation scavenging. The objec- 
tive has been to produce a model, containing all these com- 
ponents, which would serve as a vehicle for improvement through 
sensitivity analyses and experimental verification. (auth) 


20883 (BNWL-SA—5537) Growth of aerosol in an urban 
plume. Alkezweeny, A.J. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). 1976. 19p. (CONF-760519—1). Dep. 
NTIS $3.50. 

From 12. international symposium on atmospheric pollution; 
Paris, France (5 May 1976). 

Time changes of aerosol particle size distribution in the 
range of 0.01 wm diameter, concentration of O;, NO, NO2, SO2, 
several hydrocarbons, and sulfate were measured in an urban 
plume. The investigation was conducted in a Lagrangian frame of 
reference using instrumented aircraft. The air parcel trajectory was 
identified by the movement of a tetroon launched from the ground 
to an altitude within the plume. This study was carried out in 
metropolitan St. Louis, Missouri, U.S.A., during the METROMEX 
program. A pronounced change in the aerosol particle size dis- 
tribution and an increase in the total volume of the aerosol were 
observed. Gas to particle transformation involving existing nuclei is 
responsible for the aerosol growth. The results of the measurement 
of trace gases and the aerosol particles and their chemical analyses 
are presented and discussed. (auth) 


20884 (CONF-751022—, pp 1-8) Overview of our national 
energy needs, resources, and future developments. Fri, R.W. 
(ERDA, Washington, DC). 1976. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 
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In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

The Energy Research and Development Administration 
(ERDA) is aware that there is an energy problem, what that 
problem is, and that technology can help solve the problem over 
the long term. ERDA also is cognizant of the difficulties likely to 
be encountered in bringing these new technologies into being. As 
long as we rely most on our least abundant energy resources and 
least on our most abundant resources, we will have an energy 
problem. We must find better ways of using the several centuries 
of domestic coal supply we have in the ground while at the same 
time developing the means for utilizing geothermal, solar, and 
nuclear energy sources. And it must be done quickly because, at 
best, we have only a few decades’ supply of naturally occurring 
petroleum and natural gas in this country. To guide us in solving 
the energy problem, ERDA released on June 30, 1975, its national 
energy plan entitled, A National Plan for Energy Research, 
Development and Demonstration: Creating Energy Choices for the 
Future. The plan concludes that noone energy technology, or 
even a few such technologies, will create enough choices for a 
comfortable energy future. A broad range of energy choices is 
necessary, but this does not mean that priorities cannot be set. The 
plan recommends a sequence of technological developments, divid- 
ing the emphasis of research into short-term, mid-term, and long- 
term solutions. 


20885 (DPSPU—76-30-1) Environmental monitoring in the 
vicinity of the Savannah River Plant. Annual report for 1975. (Du 
Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Plant). 1975. 45p. Dep. NTIS $4.00. 

The concentration of radioactivity added by the Savannah 
River Plant to its environs during 1975 was, for the most part, too 
small to be distinguished from natural background radiation and 
fallout from worldwide nuclear weapons tests. Beta activity in par- 
ticulate air filters was about one-half of the 1974 level and was 
due entirely to global fallout. An accidental release of tritium to 
the atmosphere occurred in a production facility on December 31, 
1975. Monitoring teams were deployed along the estimated puff 
trajectory immediately following the release. Monitoring extended 
from the production facility to the Atlantic Ocean north of Char- 
leston, SC. Environmental sample concentrations of tritium oxide 
were all within normal ranges. The low concentrations of tritium 
measured in environmental samples around the plantsite were of 
no health significance. Tritium, cesium-137, and strontium-90 were 
the only radionuclides of plant origin detectable in river water by 
routine analyses. None of these had an average concentration ex- 
ceeding 0.2 percent of the Concentration Guide in river water 
samples 8 miles downstream from the plant. Monitoring in an 
offsite swamp immediately below the SRP boundary has shown 
radioactivity (primarily cesium-137) above the natural background 
level in soil and vegetation. Only one-third of a five-square-mile 
swamp, which is largely uninhabited and inaccessible, bordering 
the Savannah River and downstream from SRP is affected. No 
restrictions on use of the swamp are considered warranted nor are 
remedial actions needed. Concentrations of radioactivity in vegeta- 
tion and soil were, in most instances, lower than those reported in 
1974. During 1975 the average dose from atmospheric releases of 
radioactive materials from SRP was calculated to be 0.66 millirem 
(mrem) at the plant perimeter. (CH) 


20886 (ERDA—92(Vol.1)) Proceedings of the third environ- 
mental protection conference, Chicago, Illinois, September 23—26, 
1975. (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Operational Safety). 1975. 495p. 
(CONF-750967—P1 ). Dep. NTIS $10.60. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

Individual abstracts were included for the 22 papers 
published in this volume. 


20887 (ERDA—92(Vol.1), pp 92-116) Environmental moni- 
toring and statistical considerations. Murarka, I.P. (Argonne Na- 
tional Lab., IL). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

Environmental monitoring involves sampling from dynamic 
systems. With the increasing concern for our environment it is im- 
portant for environmental monitoring schemes to be properly con- 
structed. In a quantitative framework, statistical analysis should be 
performed with awareness of the underlying assumptions. The 
paper presents a discussion regarding the statistical aspects in en- 
vironmental monitoring. Emphasis is placed on sampling and ex- 
perimental designs, the use of regression, correlation, variance, and 
covariance methods. 
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20888 (ERDA—92(Vol.1), pp 117-143) Statistical distribu- 
tions as to environmental surveillance data. Speer, D.R.; 
Waite, D.A. (Battelle Pacific Northwest Labs., Richland, WA). 


1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

A discussion of the graphic presentation of environmental 
statistics is given. It was concluded that (1) distributional analysis 
of groups of environmental data is a useful tool in evaluation levels 
of contamination very near the analytical detection limits of vari- 
ous nuclides; (2) the ease of plotting distributions of various types 
may be very different than being able to use the results with con- 
fidence, i.e., the standard deviation for a Weibull distribution; (3) 
the graphical results of plots are as good as mathematical methods 
for most purposes; and (4) the log normal distribution fit more 
— as many groups of data than the normal distribution. 
( ) 


20889 (ERDA—92(Vol.1), pp 168-175) Environmental analy- 
sis of the operation of the ERDA facilities in Oak Ridge. 
McWherter, J.R. (Oak Ridge National Lab., TN). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

An analysis of the environmental effects of current ERDA 
operations in Oak Ridge is being conducted to establish a baseline 
for the consideration of the environmental effects of additional 
facilities or modified operations in the future. An extensive ecolog- 
ical survey has been conducted for about one year; social and 
economic data were obtained; and an archaeological survey of the 
area was made. The facilities were described and the effluents as- 
sociated with operations were quantified to the extent practical. 
The effects of effluent releases to the environment are being 
analyzed. The social effects of the ERDA facilities in Oak Ridge 
are also being studied. 


20890 (ERDA—92(Vol.2)) Proceedings of the third environ- 
mental protection conference, Chicago, Illinois, September 23—26, 
1975. (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Operational Safety). 1975. 533p. 
(CONF-750967—P2). Dep. NTIS $13.60. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

Individual abstracts were included for the 26 papers 
published in this volume. 


20891 (IS—3856) Environmental monitoring at Ames Labora- 
tory: Calendar year 1975. Voss, M.D. (Ames Lab., lowa (USA)). 
Apr 1976. Contract W-7405-Eng-82. 73p. Dep. NTIS $4.50. 

This is an annual report summarizing the effluent and en- 
vironmental monitoring program at the Ames Laboratory of the 
United States Energy Research and Development Administration. 
An inventory of the radioactive materials and certain chemicals 
released to the environment is included. A summary of the 
radioactivity found in the environment is presented. An estimate of 
the radiation dose to the public resulting from the operations of 
the Ames Laboratory is stated. (auth) 


20892 (LA—6277-PR) Aerosol research and development re- 
lated to health hazard analysis. Progress report July 1, 1974— June 
30, 1975. Fairchild, C.1.; Ortiz, L.W.; Ettinger, H.J.; Tillery, M.I. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Mar 1976. Contract 
W-7405-Eng-36. 25p. Dep. NTIS $4.00. 

Preliminary tests of particulate collection by charcoal-filled 
gas-vapor sampler tubes (organic vapor samplers) indicate that 
collection efficiencies for 0.8- to 2.0-u4m monodisperse polystyrene 
latex spheres range from 50 to 80 percent. Operation of the 10- 
mm nylon cyclone coal mine personal sampler at a flow rate of 2.0 
liters/min with FWS-B or VM-1 second-stage membrane filters un- 
derestimates the respirable dust concentration by as much as 19 to 
23 percent when sampling coal dust having an aerodynamic mass 
median diameter (mmad) of approximately equa! to 3.7 wm. Tests 
with the same dust indicated no significant difference in respirable 
dust estimates for electrically charged and uncharged coal dust 
aerosols. Evaluation of the 10-mm nylon cyclone for estimating 
respirable mass of airborne fibrous glass was completed. Results in- 
dicate that a fixed sampling flow rate of 1.7 liters/min provides an 
adequate measure of ‘’respirable’’ mass fraction. Mass median 
aerodynamic diameters of the seven aerosols used in this evalua- 
tion ranged from 2.9 to 6.1 ym with a geometric standard devia- 
tion (sigma/sub g/) of approximately 1.8. Fiber sizing data further 
indicates that the cyclone provides aerodynamic size separation of 
fibrous glass aerosols when operated at 1.7 liters/min. A new, 
modified fibrous aerosol generator has been built and evaluated for 
use under long-term, unattended operations. 
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20893 (LA—6313-PR, pp 15-24) Industrial hygiene group. 
Apr 1976. 

In Biomedical and Environmental Research Program of the 
LASL Health Division. Progress report, January—December 1975. 

Inhalation is the most likely and potentially hazardous route 
for exposure to environmental pollutants, and developmental stu- 
dies of filter efficiency, particle production characterization, and 
resuspension are being conducted to define proper containment 
conditions in the work place. To date, these studies have 
emphasized containment and characterization of radionuclides but 
provide the basis for investigating a broader spectrum of industrial 
pollutants. To determine the extent of plutonium exposure in man, 
several coordinated studies also are being conducted to measure 
lung burden distribution in occupationally exposed populations, the 
amount of plutonium in tissues from the general population, the 
health of LASL plutonium workers, and assessment of the health 
impact of plutonium in the environment. 


20894 (LA—6313-PR, pp 25-34) Environmental studies 
group. Apr 1976. 

In Biomedical and Environmental Research Program of the 
LASL Health Division. Progress report, January—December 1975. 

The Western states and Alaska provide major energy 
resources and the consequent potential for major environmental 
impacts related to increased energy production. Ecological aspects 
of a variety of energy-related activities are being investigated in- 
cluding the trans-Alaska pipeline, Four Corners coal utilization, 
uranium tailings rehabilitation, the dry geothermal energy demon- 
stration, and radioecological surveys in northern Alaska, Los 
Alamos and environs, and Trinity Site: Meteorological transport 
models applicable to the complex terrain of the Western states are 
being developed using the Los Alamos vicinity as a preliminary 
test locale. 


20895 (LBL—4827) Annual environmental monitoring report 
of the Lawrence Berkeley Laboratory, 1975. Thomas, R.H. (ed.). 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 
1976. Contract W-7405-Eng-48. 36p. Dep. NTIS $4.00. 

The data obtained from the environmental monitoring pro- 
gram of the Lawrence Berkeley Laboratory for the calendar year 
1975 are described and general trends are discussed. (auth) 


20896 Atmospheric diffusion wind tunnel with automatic mea- 
surement. Maki, S.; Sakai, J.; Murata, E. Ehara Jiho; No. 89, 15- 
21(1974). 

A wind tunnel which permits estimates of atmospheric diffu- 
sion is described. Smoke from power plant smoke stacks, for ex- 
ample, can be simulated and traced to determine the manner of 
diffusion in the air as well as the grade of dilution. The wind tun- 
nel is also capable of temperature controlled diffusion tests in 
which temperature distribution inside the wind tunnel is controlled. 
A minimum wind velocity of 10 cm can be obtained with accuracy 
within plus or minus 0.05 percent using a controlled direct current 
motor; diffusion tests are often made at low wind velocity. Fully 
automatic measurements can be obtained by using a minicomputer 
so that the operation and reading of the measuring instruments can 
be remotely controlled from the measuring chamber. (Air Pollut. 
Abstr.) 


20897 (NP—20903) Air pollution indices: a compendium and 
assessment of indices used in the United States and Canada. Thom, 
G.C.; Ott, W.R. (Council on Environmental Quality, Washington, 
D.C. (USA); Environmental Protection Agency, Washington, D.C. 
(USA)). Dec 1975. 164p. 

This report presents the findings of a detailed survey of air 
pollution indices that are presently utilized or available. The survey 
included a review of the existing literature on air pollution indices, 
telephone discussions with personnel from the 55 largest air pollu- 
tion control agencies in the United States and Canada, and a case 
study of a three-state region in which an attempt is being made to 
develop a uniform air pollution index. These three data sources 
have enabled the preparation of the most extensive compendium 
of air pollution index material currently in existence. Two general 
types of air pollution indices have been developed: short-term and 
long-term. This study provides the first systematic analysis of the 
short-term indices that are used routinely by local agencies and 
news media across the Nation to provide the public with simple 
guides for assessing the severity of local air pollution. Of the 55 
metropolitan air pollution control agencies surveyed in the United 
States, 33 routinely used some form of short-term air quality index. 
The diversity of air pollution indices creates potential confusion, 
raises questions about their technical validity, and prevents the in- 
dices from being used to give a national picture of air pollution 
probiems. From the case study and agency comments, it was possi- 
ble to identify general criteria which would need to be met by a 
standardized index. These criteria were then used to formulate two 
examples of possible standardized air quality indices. To evaluate 
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the feasibility of establishing a standardized index, it is recom- 
mended that a Federal Interagency Task Force on Air Pollution In- 
dicators be established. 


20898 (PB—239467) Infrared gas filter correlation instrument 
for in-situ measurement of gaseous pollutants. Final report, Jul 
1972-Jun 1974. Burch, E.E.; Gryvnak, D.A. (Philco-Ford Corp., 
Newport Beach, Calif. (USA). Aeronutronic Div.). Dec 1974. 
Contract EPA 68-02-0575. 64p. (U—6121). NTIS $4.25. 

An infrared analyzer employing gas cell correlation 
techniques has been designed and constructed to measure the con- 
centrations of carbon monoxide, nitric oxide, sulfur dioxide, 
hydrogen chloride, and hydrogen fluoride in the effluent of sta- 
tionary sources. An infrared beam is directed across the stack to a 
retroreflector and back so that the instantaneous average concen- 
tration is measured continuously without disturbing the con- 
stituents of the effluent. A small, removable, fixed-position grating 
monochromator acts as a unique optical filter that passes narrow 
spectral intervals that are centered at wavelengths where the gas to 
be detected will absorb. The useful ranges of concentration times 
path length, in atm cm, over which each gas can be measured are: 
0.005 to 0.4 to NO; 0.0013 to 0.15 for CO; 0.001 to 4.0 for SO2; 
0.0003 to 0.2 for HCI and 0.0001 to 0.02 for HF. The discrimina- 
tion against other gases in the effluent is excellent. (GRA) 


20899 (PB—239731) Collaborative study of reference method 
for determination of sulfur dioxide in the atmosphere 
(pararosaniline method). (24-hour sampling). McCoy, R.A.; 
Camann, D.E.; McKee, H.C. (Southwest Research Inst., San An- 
saan Tex. (USA)). Dec 1973. Contract CPA-70-40. 102p. NTIS 

See also PB—205891. 

This report presents the results of a collaborative study of 
the pararosaniline reference method which was published by EPA 
as the reference method to be used in connection with Federal am- 
bient air quality standards for sulfur dioxide. The present study in- 
volved four collaborating laboratories sampling synthetic SO, at- 
mospheres over a 24-hour period in their own laboratories. The at- 
mospheres were generated from calibrated permeation tubes sup- 
plied by the National Bureau of Standards. (GRA) 


20900 (PB—240670) Particulate sizing techniques for control 
device evaluation. Environmental protection technology series. 
Smith, W.B.; Cushing, K.M.; McCain, J.D. (Southern Research 
Inst., Birmingham, Ala. (USA)). Oct 1974. Contract EPA-68-02- 
0273. 127p. (SORI-EAS—74-138). NTIS $5.75. 

The report gives results of a study that has proven the feasi- 
bility of measuring particle size distributions in stack gases (and 
fractional efficiencies) from 0.01 micrometers. It describes a first- 
generation system that represents a viable package that can be im- 
proved and will continue to be useful in making these extremely 
important measurements related to the control of fine particles. 
Three techniques were used to measure particle size distributions 
in industrial plant environments under a variety of conditions: 
cascade impactors, in the particle size range 0.5-20 micrometers; 
diffusion batteries and CN counters, 0.01-0.2 micrometers; and op- 
tical counters, 0.3-2 micrometers. The stage collection efficiencies 
of several impactors and cyclones were also measured in the 
laboratory. A vibrating-orifice aerosol generator was used for 
calibration. 


20901 (PB—241491) Presentation of NEDS emission data for 
air pollution studies. Final report. Haws, R.C. (Research Triangle 
Inst., Durham, N.C. (USA)). Nov 1974. Contract EPA-68-02- 
1096. 53p. NTIS $4.25. 

The National Air Data Branch (NADB) has the responsibili- 
ty to gather source emission, air quality, and related information 
from 55 states and territories into a single nation air data manage- 
ment information system. The purpose of this report is to provide 
researchers in the field of criteria air pollutant emissions with a 
background of what data are available in NEDS, both in edited 
form and in summaries, and what types of summaries and analyses 
are included with short discussions of the method of preparation of 
each and some of the required and/or optional input parameters 
associated with each. (GRA) 


20902 (PB—241982) Three-dimensional pollutant gradient 
study: 1972—1973 program. Final report, Feb 1972—Jun 1974. 
Biumenthal, D.L.; Smith, T.B.; White, W.H.; Marsh, S.L.; Ensor, 
D.S. (Meteorology Research, inc., Altadena, Calif. (USA)). Nov 
1974. Contracts ARB-631; ARB-2-1245. 349p. (MRI—74-FR- 
1262). NTIS $9.50. 

Data on the 3-Dimensional distribution and transport of 
aerosols and gaseous pollutants in the South Coast (Los Angeles), 
San Joaquin Valley, and San Francisco Bay Air Basins were ob- 
tained and analyzed. Sampling flights were made in conjunction 
with ground level sampling. Meteorological data were obtained 
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along with bscat, condensation nuclei, 03, NOx, CO, turbulence, 
temperature, and humidity data. Mixing layer structure and ven- 
tilation processes in the South Coast Basin, are shown along with 
episode conditions. Air pollution in this and other Air Basins is 

own to be a regional problem where pollutants accumulate in a 
stagnant air mass and subsequently move downwind. The data 
demonstrate changes in the aerosol and gaseous pollutants as they 
age and indicate certain factors contributing to aerosol formation 
and growth. The structure of a few point source plumes was deter- 
mined and showed the possible buoyant effect of roadways. The 
overn _ stability of ozone at high concentrations in aged polluted 
air is documented. (GRA) 


20903 (PB—242581) Study of the emissions from major air 
pollution sources and their atmospheric interactions. ress re- 
port, 1 Nov 1972—31 Oct 1974. Gordon, G.E. (Maryland Univ., 
College Park (USA)). Oct 1974. 351p. NTIS $10.00. 

The report presents trace element analyses of size-graded 
particulates from coal- and oil-fired power plants, municipal in- 
cinerators, airports, highways, and continental background. 
Ground level and airborne surveys of power plant plumes have in- 
cluded measurements of condensation nuclei and sulfur dioxide 
along with observations with an integrating nephelometer and a 
mass monitor. Other airborne plume surveys investigated interac- 
tions between ozone and nitrogen oxides in power plant plumes. 
Laboratory determinations were made of the kinetic constants of 
30 chemical reactions of possible importance in atmospheric 
chemistry. The design of a laser probe for measuring concentra- 
tions of OH radicals in air is reported. Comparisons are reported 
of the relative performance of different types of cascade impac- 
tors. Analytical methodology is discussed. (GRA) 


(PB—244476) Computation of possible climatic con- 
sequences of perturbations to stratospheric aerosols, ozone and 
water vapor with radiative-convective models. Final report. 
Coakley, J.A.; Schneider, S.H.; Dickinson, R.E. (National Center 
for Atmospheric R ch, Boulder, Colo. (USA)). 27 Jun 1975. 
Contract DOT-AS-40033. 24p. NTIS $3.25. 

Presented is a summary of the results of experiments per- 
formed using a new radiative-convective model developed as part 
of the CIAP funded research. The experiments tested the sensitivi- 
ty of the thermal structure of the atmosphere to changes in the 
solar ‘constant’; the stratospheric ozone profile; and the concentra- 
tion of water vapor in the stratosphere. The findings agree qualita- 
tively with the earlier results obtained by Manabe and Wetherald 
(1967) and Callis et al. (1975) and to the extent that results from 
different models should be cx ed, the quantitative agreement 
is also good. In addition the results of a simple energy balance 
model which can be used to estimate the sensitivity of the global 
mean surface temperature to changes in the stratospheric aerosol 
layer are reported. This model, also developed for this CIAP study, 
includes the effects of the particles on both solar and terrestrial 
radiation and reveals a coupling between the planetary albedo, the 
stratospheric aerosol layer, and the surface temperature that was 
overlooked during the CIAP time frame. (GRA) 


20905 (PB—244948) EPA enforcement, December 1972 to 
November 1974: air, water, ides. (Environmental Protection 
Agency, Washington, D.C. (USA)). 1975. 405p. NTIS $10.50. 

This report offers documentation of the Environmental Pro- 
tection Agency's enforcement effort over the two year period, 
December 1972 to November 1974, in the major program areas of 
air, water, pesticide pollution. It is intended to be the successor 
volume to the first two years; a February 1973 EPA publication on 
air, water, pesticide enforcement efforts over the initial period of 
the Agency’s existence. (GRA) 


20906 (PB—245024) Continuous measurement of gas composi- 
tion from stationary sources. Final report, Jul 1974—Mar 1975. 
Brooks, E.F.; Flegal, C.A.; Harnett, L.N.; Kolpin, M.A.; Luciani, 
D.J. (TRW Systems Group, Redondo Beach, Calif. (USA)). Jul 
1975. Contract EPA-68-02-0636. 127p. NTIS $5.75. 

The program objective was to develop and evaluate 
methods for the continuous measurement of gaseous emissions 
from stationary sources, specifically in large or complex ducts 
where total flow processing techniques are not practical. This re- 
port is concerned with the measurement of mean gas concentra- 
tions in rectangular ducts. Work consisted of a review of related _ 
programs, development of a computer program to assess stratifica- 
tion levels and evaluate sampling techniques, formulation and 
evaluation of point sampling methods for continuous monitoring, 
development of a multi-port continuous gas sampling probe, and 
field demonstration of hardware and techniques. Results showed 
that emissions can be accurately monitored using as few as one 
flow sensor and one sampling probe, even in the presence of sig- 
nificant velocity and compositional stratification, although stratifi- 
cation levels were too high for single point samples to be accepta- 
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ble. It was shown for all data examined that good accuracy can be 
attained by taking a spatial concentration average -- flow propor- 
tional sampling is not required. The field demonstration verified 
the acceptability of the proposed methodology. (GRA) 


20907 (PERC/RI—76/1) Detection of point sources of air pol- 
lution using ERTS-1 data. Brown, F.R.; Karn, F.S.; Friedel, R.A. 
(Energy Research and Development Administration, Pittsburgh, 
Pa. (USA). Pittsburgh Energy Research Center). Mar 1976. 19p. 
Dep. NTIS $3.50. 

Earth Resources Technology Satellite (ERTS-1) imagery 
were used for the detection of specific sources of industrial air pol- 
lution. Particulate plumes and condensed water vapor plumes were 
detected when they were of sufficient size and when they were 
adequately contrasted with background features. Vegetation 
damage due to air pollution was not detected, but surface mining 
and coal storage could be identified. Industrial complexes that 
both produced and did not produce sighted plumes were located. 


20908 (TID—27020) Environmental monitoring report for 
calendar year 1975. Baker, S.I. (Fermi National Accelerator Lab., 
Batavia, Ill. (USA)). 7 Apr 1976. 42p. Dep. NTIS $4.00. 

The accelerator operated routinely at 400 GeV during the 
second half of 1975 with about two-thirds as many protons ac- 
celerated as in the first half of the year when lower energies were 
attained. During a nine day period while the Central Laboratory's 
sewage plant was being modified, a fecal coliform level about ten 
times the limit on the treatment plant permit was found in Indian 
Creek. Also, the capacity of the sewage plant was exceeded several 
times during periods of high rainfall but these releases did not 
result in high coliform levels in Indian Creek, probably as a result 
of chlorination. Chromates continue to surface from an un- 
derground perforated pipe field inside the main accelerator. A 
similar problem was detected at another perforated pipe field in- 
side the Main Ring (main accelerator) near the BO Water Treat- 
ment Plant. At that point copper from regeneration of resins used 
to keep the recirculating cooling water pure was surfacing. The 
peak concentrations of chromates and copper in the Main Ring 
ponds which receive the effluents were found to be just below the 
State of Illinois Standard for waters in general use. The above 
releases have had little or no impact off-site. The total potential 
radiation exposures at the point of highest dose rate at the site 
boundary and to the general population offsite from Fermilab 
operations during FY-1975 were | mrem and | manrem, respec- 
tively. Airborne radioactivity was released across the site boundary 
in small amounts throughout the year from the stack ventilating an 
enclosure where the beam struck a target. There were also three 
controlled releases of tritium produced in helium gas near another 
target. The total amount of tritium released was 148 mCi. 


20909 (UCRL—50027-75) Environmental monitoring at the 
Lawrence Livermore Laboratory, 1975 annual report. Silver, W.J.; 
Lindeken, C.L.; Meadows, J.W.; Willes, E.H.; McIntyre, D.R. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
15 Apr 1976. Contract W-7405-Eng-48. 66p. Dep. NTIS $5.45. 

Data are summarized on the radioactivity and content of Be 
and heavy metals in environmental samples collected during 1975. 
No Laboratory effluent resulted in an estimated radiation dose to 
the nearest resident exceeding | mrem. Assessment of the radia- 
tion doses to an individual from the environmental activities listed 
in this report demonstrates that the dose contribution from 
Laboratory operations in 1975 was very small compared with the 
approximately 100-mrem/year dose locally received from natural 
sources. (CH) 


20910 (Y-UB—5) Environmental monitoring report, United 
States Energy Research and Development Administration, Paducah 
Gaseous Diffusion Plant: calendar year 1975. (Union Carbide 
Corp., Oak Ridge, Tenn. (USA). Nuclear Div.). | May 1976. Con- 
tract W-7405-eng-26. 25p. Dep. NTIS $4.00. 

Air, water, soil and grass in the vicinity of the Paducah 
Gaseous Diffusion Plant were continuously or periodically sampled 
during 1975. Analyses for materials known to be in plant effluents 
were made to provide effluent control information and to deter- 
mine compliance with applicable air and water quality standards. 
Two of the steam plant boilers have been reconverted to coal/oil 
firing due to the energy crisis. Particulates are removed from the 
stack gas by mechanical collectors which are about 80 percent ef- 
ficient. A project is under way to fully meet particulate emission 
standards by the installation of electrostatic precipitators. Com- 
pliance with sulfur oxide emission standards is planned by the 
procurement and use of low sulfur coal. A project is currently 
under way to upgrade the incinerator scrubber to meet particulate 
emission limitations. The incinerator was removed from service in 
= because visible emissions appeared to violate opacity stan- 

ards. 
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20911 (ORNL-tr—4115) Effects of sulfur dioxide on stomatic 
movements in plants. Bonte, J.; de Cornis, L. [nd]. Translated by 
M. Gerrard from paper presented at 3rd international clean air 
congress, Duesseldorf, Germany, 1973. (CONF-731057—2). 9p. 
Dep. NTIS $3.50. 

From 3. international clean air congress meeting; Dussel- 
dorf, F.R. Germany (8 Oct 1973). 

Observations made at sites of pollution strongly indicate a 
protective role for stomata against the effects of atmospheric sulfur 
dioxide on vegetation. To confirm this hypothesis, we constructed 
equipment for exposing a single leaf to atmospheres containing 
regulable amounts of SO, while controlling other factors such as 
temperature, hygrometry, light, and CO, concentration. With this 
apparatus it is possible to follow the opening of the stomata during 
the day and a fortiori during periods of artificial pollution. The 
first results appear to confirm our hypothesis. However, the clos- 
ings of the stomata observed in Pelargonium hortotum when the 
plant was exposed to atmospheres containing 0.25 to 2 ppM of 
SO, were slow and not very effective. We know that plants have 
different physiological reactions to external factors, depending on 
the species and often even on the variety (this is especially the 
case with stomatic reactions). The study is designed to study 
analogies between the sensitivity scales set up following observa- 
tions on the site or by artificial pollution and the stomatic reac- 
tions of the plants considered. The results of such a study could 
enter into the choice of vegetation and even of the varieties cul- 
tivated in pollution zones. 


20912 (ORNL-tr—4117) Comparative electron-microscope stu- 
dies of the fine structure of chloroplasts of pine varieties in industri- 
al areas along the Ruhr and Upper Silesia. Godzik, S. 1973. Trans- 
lation of German report. (CONF-731057—4). 9p. Dep. NTIS 
$3.50. 

From 3. international clean air congress meeting; Dussel- 
dorf, F.R. Germany (8 Oct 1973). 

It could be determined that all pine varieties studied in the 
polluted-air areas showed structural changes in the chloroplasts. 
Some of the observed phenomena are the same for both areas, 
e.g., thylakoid swelling. Others, like weakening of the thylakoids or 
the appearance of electron-free spaces in the stroma, appear in 
only one of the two. It must be emphasized that the structural 
changes described here were found in needles which showed no 
visible signs of damage. It can therefore be assumed that the 
phenomena determined by electron microscope standards can be 
used as proof of the effect of air pollution on conifers. Experi- 
ments must clarify how much the described changes depend on the 
composition of the pollutants and what effect the time and dura- 
tion of exposure and the state of development of the needles have. 
We hope to show with this report that it is possible to draw on the 
results of the electron microscope studies to prove the influence of 
air pollutants on free-growing conifers. This method is extremely 
valuable when no damage can be recognized with the naked eye. 


20913 Gas-chromatographic determination of the absolute soot 
content in exhaust gases. Mironova, T.L.; Nikolayeva, M.V.; Vyak- 
hirev, D.A. Zavod. Lab.; No. 8, 942(1974). 

A gas-chromatographic method for the quantitative deter- 
mination of the total soot content in automotive exhaust gases is 
described. The soot present in the exhaust gases is retained on a 
temperature-resistant filter with 80 micromesh pores. After sam- 
pling, the filter with the soot retained on it is transferred into a 
pyrolytic chamber for the quantitative incineration of the soot in 
air. Gas samples from the pyrolytic chamber are analyzed for their 
carbon dioxide and carbon monoxide contents for the indirect 
determination of the carbon content in the exhaust gas. The 
method has ar error of 2.75 percent. The soot content in exhaust 
gases ranges from 0.013 mg/l to 0.024 mg/l. (Air Pollut. Abstr.) 


20914 Determination of the aerosol, lead, soot, and sulfur diox- 
ide concentration of the air in the city center of Leipzig. Bredel, H.; 
Rehwagen, M.; Stamm, C. Z. Gesamte Hyg. Ihre Grenzgeb.; 20: 
No. 8, 472-479( 1974). (In German). 

From February 1972 to March .1973 airborne dust, soot, 
lead, and sulfur dioxide were measured in the center of Leipzig. 
There were great differences between the mean values in the firing 
period and those in the non-firing period for dust, soot, and SO, 
(but not for lead). The lawful long-term limiting value is exceeded 
by a high percentage of the measured values. Correlation and 
regression analyses show significant positive correlations between 
the contaminating components. Apparently a considerable amount 
of solid particles will reach the atmosphere even if deposited tem- 
porarily on the ground. The annual average concentrations were 
0.35 mg/cu m for SO, (average for the heating season 0.44 mg/cu 
m, for the summer season 0.24 mg/cu m), 0.19 mg/cu m for dust 
(0.24 and 0.13 mg/cu m), 31.5 micrograms/cu m for soot (42.8 
and 22.4 micrograms/cu m) and 0.40 micrograms/cu m for lead 
(0.42 and 0.37 micrograms/cu m). (Air Pollut. Abstr.) 
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20915 Survey of laboratory performance analysis of simulated 
ambient SO, bubbler samples. Bromberg, S.M.; Akland, G.G.; 
Bennett, B.I. Research Triangle Park, NC; Environmental Protec- 
tion Agency (1974). 28p. 

he quality of the 24-hour bubbler data being reported to 
the Environmental Protection Agency was assessed by evaluating 
the performance of laboratories in analyzing simulated sulfur diox- 
ide bubbler samples. The test materials simulated ambient concen- 
trations of SO, ranging from just above the detectable limit of the 
reference method to approximately 400 micrograms/cu m. 
Tolerance limits were used to judge acceptable performance which 
established a wider acceptable interval based on the variability of 
the test material. Fifteen percent (19 laboratories) accounted for 
58 percent of the unacceptable results. The percentage of labora- 
tories able to analyze four or five of the five samples increased 
from 56 percent in a previous survey to 73 percent, and the per- 
centage of laboratories that missed four or five of the five samples 
decreased from 33 percent to 15 percent. (Air Pollut. Abstr.) 


20916 Measurement of the air pollutant concentration ratios 
for different altitudes over a large urban agglomeration. Benvenuti, 
F.; Conte, C.; Devitofrancesco, G. Inquinamento; 16: No. 4, 15- 
18(Apr 1974). 

The correlations between the concentrations of sulfur diox- 
ide, and sulfates, as well as nitrogen dioxide and nitric oxide were 
studied by simultaneous concentration measurements at 2 and 8 
p-m. at ground level and at 400 m by means of a balloon. The 
range of the variation of the SO, concentrations was 50 percent at 
400 m against 20 percent at ground level. The sulfate-SO, ratios 
were consistently higher at 400 m than they were at ground level, 
and so was the range of variation of this ratio at altitude. Con- 
siderable influence of the humidity, solar radiation, and ozone on 
the sulfate-SO, ratio was established. This ratio was highest at 2 
p.m. at 400 m, while the ratios established at 2 and 8 p.m. at 
ground level were largely of the same order of magnitude. The NO 
concentration peaked between 5 and 9 p.m., and the NO, concen- 
tration was highest at 400 m altitude at 8 p.m. and lowest at 
ground level. (Air Pollut. Abstr.) 


20917 Model of a growing coagulating aerosol. Wadden R.A.; 
Quon, J.E.; Hulburt, H'M. Atmos. Environ.; 8: No. 10, 1009- 
1028(Oct 1974). 

A continuously reinforced aerosol, undergoing change by 
particle growth and coagulation and particle removal at some 
selected large size, is described by a number balance equation. 
Fore the steady state condition, the number balance equation was 
solved numerically for the distribution of particle concentrations as 
a continuous function of particle volume. The particle growth rate 
was based on rate data describing manganese (2*), iron (3*) and 
noncatalyzed aqueous phase conversion of sulfur dioxide (gas) to 
sulfuric acid (liquid). The catalyst and the H,SO, were assumed to 
be contained in drops, which grew with acid production due to the 
accretion of water vapor. The number balance equation without 
growth was also solved. Calculations on the Mn(2+) catalyzed 
systems resulted in distributions which reflected detectable effects 
of both growth and coagulation. At large values of particle size dis- 
tribution in the frowth region, calculated distribution for all 
systems displayed a power law relationship between particle con- 
centration and volume with a slope of -1.3 to -1.5. The H,SO, or 
ammonium sulfate composition of the particles was not a function 
of size. Air Pollut. Abstr. 


20918 Regional monitoring of ambient air carbon monoxide in 
Fairbanks, Alaska. Gilmore, T.M.; Hanna, T.R. J. Air Pollut. Con- 
trol Assoc.; 24: No. 11, 1077-1079(Nov 1974). 

A method employing the timed fill of Mylar bags was used 
to obtain average carbon monoxide concentration values for 10 lo- 
cations in the Fairbanks, Alaska area. The method was accurate, 
reliable, and inexpensive. The correlation coefficient between the 
bag sampling method and a continuous CO analyzer was 0.945; 
correlation of CO data from several locations to a reference in 
downtown Fairbanks showed a general decrease with distance from 
the reference analyzer. Analysis of data from Fairbanks showed 
that CO concentrations during the winter months may have to be 
reduced by 50-75 percent to achieve the State and National Am- 
bient Air Quality Standards; the high level of CO were the rsult of 
emissions from automobile traffic during periods of severe inver- 
sion in the Fairbanks basin. (Air Pollut. Abstr.) 


20919 Lead in Danes. Historical and toxicological studies. 
Grandjean, P. (Univ. of Copenhagen). pp 6-75 of In Lead. Griffin, 
T.B. (ed.). New York; Academic Press Inc. (1975). 
Archaeological bone finds from various periods between 
early Stone Age and 1711, macerated bones from the 1940's, and 
samples of vertebrae, blood and liver from autopsies were analyzed 
for lead by atomic absorption spectrometry. On the basis of lead 
concentrations thus found and the possible sources of lead intake, 
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analysis of the body burden of lead in the Danish population was 
performed. Absorption from the air was found to play a minor role 
in present times since lead concentration in the air is low. Bone 
concentration, but not blood or liver, was found to increase with 

e. No sex difference was noted, nor was urban or rural locations 
oO significance. The lead data compare favorably with other coun- 
tries’ reported results. (380 references) (PCS) 


20920 Lead in the environment: origins, pathways, and sinks. 
Haar, G.T. (Ethyl Corp., Detroit). pp 76-94 of In Lead. Griffin, 
T.B. (ed.). New York; Academic Press Inc. (1975). 

Studies conducted around Detroit, Michigan resulted in the 
foilowing conclusions: Lead is a natural constituent of the environ- 
ment. In urban areas, the principal source of elevated lead in soils 
is the weathering of paint on houses. Lead in burning gasoline is 
the major source of airborne lead particles, which are removed 
primarily by sedimentation and atmospheric precipitation. Soil and 
sediments are the ultimate sinks for lead. Man receives an average 
of about 300 microcuries of lead per day in his food. The natural 
concentration of lead in food is only a few tenths of a microgram 
per gram of wet plant material. Present concentrations of lead in 
air do not measurably increase the lead content of the edible por- 
tion of most plants. A several-fold increase of lead in soil does not 
measurably increase the lead concentration in plants. Leafy por- 
tions of plants near busy highways contain higher lead content. 
Rainwater does not appear to be a significant source of lead in 
crops. (68 references) (PCS) 


20921 Study of lead concentrations in atmosphere and popula- 
tion in Japan. Tsuchiya, K.; Sugita, M.; Seki, Y.; Kobayashi, Y.; 
Hori, M.; Park, C.B. pp 95-146 of In Lead. Griffin, T.B. (ed.). 
New York; Academic Press Inc. (1975). 

The possible effects of chronic exposure to low concentra- 
tions of lead in areas with heavy traffic were explored by measur- 
ing various biological responses in apparently health persons living 
or working in a large urban community and its suburbs. The study 
was conducted in Tokyo during 1971-72. Parameters studied were 
smoking habits, work environment, and the amount of water and 
vegetables consumed. Age was found to be the most significant 
variable. Results are compared with USA concentrations. (PCS) 


20922 Additional analyses of the seven city lead study. Hassel- 
blad, V.; Nelson, W. (National Environmental Research Center, 
Triangle Park, NC). pp 147-151 of In Lead. Griffin, T.B. (ed.). 
New York; Academic Press Inc. (1975). 

Earlier results of analysis on the air lead exposure and blood 
lead levels of over 1900 white women are generally substantiated 
with one important difference. The contribution of the air-lead 
gradient and urban-suburban contrast on blood leads are shown to 
be significant with each explaining approximatley 18 percent of the 
total area variation in blood lead concentrations. These two non- 
independent comparisons explain more than twice as much of the 
total variation in blood leads as do either smoking or age. (PCS) 


20923 Survey of air and population lead levels in selected 
American communities. Tepper, L.B.; Levin, L.S. (Univ. of Cincin- 
nati). pp 152-196 of In Lead. Griffin, T.B. (ed.). New York; 
Academic Press Inc. (1975). 

Results are reported of studies to determine whether or not 
a change in airborne lead concentration had occurred after an in- 
terval of eight years; to determine the ambient atmospheric levels 
of lead at additional locations; to examine the extent to which 
blood levels reflect lead exposure in various community at- 
mospheres; and to determine whether changed air concentrations 
had affected blood levels in those population groups studied cight 
years ago. 


20924 Tracer studies of ingestion of dust by urban children. 
Harr, G.T. (Ethyl Corp., Detroit); Aronow, R. pp 197-201 of In 
Lead. Griffin, T.B. (ed.). New York; Academic Press Inc. (1975). 
The study used a naturally occurring radioactive tracer 
(?"Pb) to determine the relative amounts of dust and other lead- 
containing materials (e.g., paint) eaten by young children. This 
tracer is present in very low concentrations in paint and in signifi- 
cantly higher concentrations in fallout dust. Stable lead and lead- 
210 were analyzed in fecal material from 8 children suspected of 
having elevated body burdens of lead and 10 children living in 
good housing where lead poisoning is not a problem. The normal 
children averaged 4 micrograms lead per gram dry feces, with a 
range of 2 to 7. Of the eight children suspected of having elevated 
lead body burdens, two had fecal lead values within the normal 
range. However, the remaining six were 4 to 400 times higher. 
Despite these differences in fecal lead between the two groups, the 
groups were essentially identical in the lead-210 content of their 
feces. The children averaged 0.040 picocurie lead-210 per gram 
dry feces, while the normal group averaged 0.044. The results pro- 
vide sound evidence that these children suspected of elevated lead 
body burden were not ingesting dust or air-suspended particulate. 
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20925 Evaluation of the Byron Model 233A air quality 
analyzer. Hilborn, J.C.; Quickert, N. (Environmental Protection 
Service, Ottawa). Chem. Instrum.; 6: No. 1, 75-86(1975). 

The Byron Model 233A air quality analyzer has been evalu- 
ated with respect to the manufacturer's performance specifica- 
tions. Observations of operating characteristics, over a ten-month 
period, are noted. Some aspects of instrument performance, not 
normally included in specifications, are discussed. This evaluation 
is only concerned with the reliability of measurements made on at- 
mospheric samples. 


20926 Application of an isotopic ratio technique to a study of 
the atmospheric oxidation of sulfur dioxide in the plume from a coal 
fired power plant. Newman, L.; Forrest, J.; Manowitz, B. 
(Brookhaven National Lab., Upton, NY). Atmos. Environ.; 9: 969- 
977(1975). 

The extent of oxidation of sulfur dioxide to sulfate in the 
plume of a coal fired plant has been studied by using sampling 
with a single engine aircraft. A technique employing isotopic ratio 
measuremens was utilized in conjunction with simultaneous con- 
centration measurements of sulfur dioxide and sulfate. The use of 
sulfur hexafluoride as a conservative tracer was explored. The 
heterogeneous mechanism postulated in an oil fired plume study 
appears to pertain to the coal fired plume. However, the extent of 
oxidation seldom exceeded 5 percent and is limited by the relative- 
ly low particulate content of the coal fired plume. Evidence is 
presented for the apparent dropping out of sulfate from the plume. 
Implications pertaining to the ambient oxidation of sulfur dioxide 
are presented. 


20927 Pollution of the stratosphere. Johnston, H.S. (Univ. of 
California, Berkeley). Annu. Rev. Phys. Chem.; 26: 315- 
338(1975). 

One vulnerable area of the earth is the stratosphere, where 
the air is thin and stable against vertical mixing by virtue of its 
temperature inversion. The Study of Critical Environmental 
Problems (SCEP) considered the role of supersonic transports 
(SST) and estimated the increase of stratospheric water, carbon 
monoxide, nitrogen oxides (NO/sub x/), and particulates as a result 
of regular operation of 500 SSTs. The possible role of artificially 
injected water in reducing stratospheric ozone was emphasized. 
The effect of nitrogen oxides on ozone was also considered. The 
Congress requested that the Department of Transportation (DOT) 
set up a program of interdisciplinary research and report their 
findings by the end of 1974. The Climatic Impact Assessment Pro- 
gram (CIAP) was set up in the fall of 1971. It has held four 
general conferences and the proceedings are published for three of 
them. It also prepared six monographs to be published in the 
summer of 1975. A condensed DOT Report of Findings was issued 
in January 1975. The findings of CIAP were reviewed by the Cli- 
matic Impact Committee of the National Research Council, Na- 
tional Academy of Sciences. This committee worked in parallel 
with CIAP for two years, conducted a summer study of the 
findings in 1974, and issued an independent report in April 1975. 
The CIAP embraced more than 50 projects, coordinated similar ef- 
forts in other agencies and other countries, and involved efforts of 
approximately 1000 scientists. During 1974, there was a flood of 
new results. This review includes the highlights of these results 
concerning stratospheric composition and the reduction of ozone 
by NO/sub x/. (CH) 


20928 Stratospheric ozone destruction by aircraft-induced 
nitrogen oxides. Alyea, F.N. (Massachusetts Inst. of Tech., Cam- 
bridge); Cunnold, D.M.; Prinn, R.G. Science; 188: No. 4184, 117- 
121(11 Apr 1975). 

Model simulations show that for a continuous nitrogen ox- 
ides (NO/sub X/) injection rate of 1.8 x 10* metric TPY from a 
hypothetical fleet of supersonic transports flying at an altitude of 
20 km in the mid-latitudes of the Northern Hemisphere, a signifi- 
cant depletion of about 12 percent in total stratospheric ozone 
(O;) would be realized. This depletion is particularly evident in the 
Northern Hemisphere, in which 16 percent/yr of the existing O, 
would be destroyed. Also, interhemispheric transport of the air- 
craft-injected NO/sub X/ would produce at least 8 percent/yr 
depletion of O; in the Southern Hemisphere even though no air- 
craft were assumed to fly there. Estimates of the resulting percent- 
age increases in UV flux arriving at the ground, in the form of ap- 
proximate erythermal doses, amount to about twice the percentage 
decreases in total O;. 


20929 Liquid sulfur gas scrubber apparatus. Estep, J.W.; 
Plum, E.W. (to Texasgulf Inc.). US Patent 3,920,424. 18 Nov 
1975. Filed date 5 May 1974. 6p. 

A liquid sulphur gas scrubber apparatus for removing 
hydrogen sulphide and polysulphides from liquid sulphur disposed 
in an enclosed reservoir. The apparatus comprises an outer casing 
extending upwardly from the reservoir in which a liquid sulphur 
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downflow passage means is disposed. Downwardly canted baffle 
plates extending into the passage means in alternating fashion in 
opposing directions provide a cascade type downflow path which 
agitates the liquid sulphur and causes the release of sulphide gas 
therefrom. This gas is vented from the apparatus by means of 
openings disposed below the baffle plates and gas discharge and 
venting passages provided in the casing. Supply means for pumping 
liquid sulphur from the reservoir to the uppermost baffle plate in 
the downflow passage means is also provided. 


20930 Detection of sulfur dioxide utilizing a piezo-electric 
crystal coated with ethylenedinitrilotetraethanol. Cheney, J. 
(Environmental Protection Agency, Research Triangle Park, NC); 
Norwood, T.; Homolya, J. Anal. Lett.; 9: No. 4, 361-377(1976). 

A scheme is proposed which permits the quantitative assays 
of seven different heavy metal species in natural waters. The con- 
centration of each species is calculated from measurements using 
anodic stripping voltammetry of labile and total metal in samples 
which were (a) untreated, (b) u.v. irradiated, (c) passed through a 
chelating resin column, and (d) u.v. irradiated then passed through 
a chelating resin column. The scheme was applied to the analysis 
of Cd, Pb, Cu in seawater. 


20931 Novel scheme for the classification of heavy metal species 
in natural waters. Batley, G.E.; Florence, T.M. (Austalian Atomic 
Energy Commission, Lucas Heights). Anal. Lett.; 9: No. 4, 379- 
388( 1976). 

A considerable number of compounds have been shown to 
be sensitive to sulfur dioxide sorption using quartz crystals. To util- 
ize the technique for the continuous measurement of SO,, coating 
loss has been shown to be a major limitation. For such a continu- 
ously flowing system a previous coating, triethanolamine, was 
found to evaporate at undesirable rates when used at high enough 
temperatures and flow rates for an adequate response time. 
Methods of remedying this problem have led to a new SO, sensi- 
tive coating, ethylenedinitrilotetraethanol. This work presents the 
technique of coating application, the sensitivity relative to the 
amount of coating applied, a comparison of totally coated crystals 
to center coated ones, and a comparison of the new coating rela- 
tive to the previously used triethanolamine. 


20932 Dosimeter for oxides of nitrogen. Ferber, B.I.; Sharp, 
F.A.; Freedman, R.W. (Bureau of Mines, Pittsburgh). Am. Ind. 
Hyg. Assoc. J.; 37: No. 1, 32-36(Jan 1976). 

A personal dosimeter to monitor NOx has an oxidizing filter 
for NO. The NO, produced, as well as ambient NO,, selectively 
permeate a membrane and are absorbed in an oxidizing solution. 
The resultant nitrate is analyzed by specific ion electrode. The 
nitrate level is proportional to NOx monitored. 


20933 Solubility and reactivity of sulfur dioxide in various oils. 
Costa, D.L.; Underhill, D. (Harvard School of Public Health, 
Boston). Am. Ind. Hyg. Assoc. J.; 37: No. 1, 46-S1(Jan 1976). 

A dynamic system was developed to measure the solubility 
and chemical reactivity of SO, in various petroleum oils at concen- 
trations of SO, that might be found in the environment. Chemical 
reactivity proved to be more important than solubility as a 
mechanism of interaction of SO, in three of the four oils tested. 


20934 '87Ce in Lake Michigan sediments: areal distribution and 
correlation with other man-made materials. Plato, P.A.; Jacobson, 
A.P. (Univ. of Michigan, Ann Arbor). Environ. Pollut. (London); 
10: No. 1, 19-34(Jan 1976). 

Grab samples of sediment were collected at 530 locations in 
Lake Michigan, primarily in the southeastern quarter of the lake. 
Each sample was analysed in the field and in the laboratory for fal- 
lout cesium 137. Twenty-five of the samples, collected near the 
mouth of the St Joseph River, were also analysed in the laboratory 
for 11 other man-made materials known to be discharged into the 
river. Two statistical methods were used to determine if cesium 
137 can be used as an environmental tracer to predict the areal 
distributions of other man-made materials. The results show fallout 
cesium 137 to be a moderate to good tracer for locating areas of 
accumulation of plutonium 238, plutonium 239, zinc, copper, 
chromium, lead, dieldrin, DDT and PCB in sediment. Little or no 
correlation is found between fallout cesium 137 and strontium 90 
or nickel. 


20935 Anti-pollution apparatus. Winter, K. (to CEAG Concor- 
dia Elektrizitata-Aktiengesellschaft). US Patent 3,930,803. 6 Jan 
1976. Priority date 19 Jun 1970, German, Federal Republic of 
(F.R. Germany). 4p. 

Apparatus for purifying an air or gas flow of combustible 
vaporous or gaseous impurities by passing the air or gas through an 
adsorption filter and charging the filter to a predetermined level. 
After the filter is so charged, the air or gas flow is interrupted and 
the filter is desorbed: by passing a heated inert gas generated by 
stoichiometric burning of hydrocarbons through the filter. 
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20936 Gas purifying method. Eisenlohr, K.H.; Scholz, B.; 
Kapp, E. (to Metallgesellschaft Aktiengesellschaft). US Patent 
3,933,979. 20 Jan 1976. Priority date 22 Sep 1972, German, 
Federal Republic of (F.R. Germany). 6p. 

Hydrogen-containing gases are purified to remove com- 
ponents therein having polymerization, resinification or coking ten- 
dencies or to transform such compounds into harmless compounds. 
The sulfur content of the hydrogen-containing gas is adjusted by 
adding sulfur or sulfur compounds such that the sulfur content is 
at least 0.05 to 8 g/Nm*. The adjusted gas is then passed through a 
hydrogenation catalyst at temperatures between 100° and 400°C. 
Suitable hydrogenation catalysts are one or more sulfides and/or 
oxides of metals of the 6th and 8th Group of the periodic system. 


20937 Use of excess '‘C data to calibrate models of stratospher- 
ic ozone depletion by supersonic transports. Johnston, H.S. (Univ. 
of California, Berkeley); Kattenhorn, D.; Whitten, G. J. Geophys. 
Res.; 81: No. 3, 368-380(20 Jan 1976). 

During 1974 at least 7 one-dimensional models of vertical 
eddy transport and photochemistry had been used to predict the 
reduction of ozone by nitrogen oxides from supersonic transports. 
Chang (1974) has shown that these predictions are sensitive to the 
assumed values for the vertical eddy diffusion coefficient K/sub z/. 
In this article an effort is made to calibrate the one-dimensional 
K/sub z/ functions against quantitative data for the dissipation of 
excess carbon 14 from the stratosphere during the period 1963- 
1970. The data for excess carbon 14, following nuclear bomb test 
series of 1961-1962, were published in 1971 and 1972, and these 
data were not used to derive the various K/sub z/ functions. Tables 
of data are presented in a form that may be useful to others in 
calibrating two- and three-dimensional models of stratospheric mo- 
tion. In checking the one-dimensional models the direct observa- 
tions by balloons at 30°N are primarily used. Also, these data are 
interpreted as a special hemispherical average (averaging along 
lines parallel to a standard sloping tropopause). The carbon 14 
data and strontium 90 data differ in many important respects, and 
it is judged that the carbon 14 data give the better estimate of air 
motion in the stratosphere. The seven K/sub z/ models give predic- 
tions that strongly differ from one model to another. The models 
that give a fairly realistic prediction of carbon 14 distribution and 
persistence are those with minimum K/sub z/ between 15 and 20 
km and with increasing K/sub z/ from 20 to 50 km. Models with 
these features, as recalculated by Chang (1974), agree with each 
other as to ozone reduction by artificial nitrogen oxides from su- 
personic transports (SST’s). These models are used to predict the 
ozone reduction by SST’s according to Grobecker’s (1974) upper 
bound projection out to the year 2025. Very large reductions of 
global ozone are indicated, more than a factor of 2. 


20938 Moisture anomaly in analysis of peroxyacetyl nitrate 
(PAN). Holdren, M.W.; Rasmussen, R.A. (Washington State Univ., 
Pullman). Environ. Sci. Technol.; 10: No. 2, 185-187(Feb 1976). 

Preliminary results using gas chromatography with an elec- 
tron capture detector (GC-ECD) to measure peroxyacetyl nitrate 
have shown particular anomalies when calibrating and measuring 
low ppb levels of PAN. At constant concentrations (10 or 100 
ppb) of PAN but with changing humidities (0O—100 percent), a 
definite instrument response change was observed. Maximum 
response was obtained at 100 percent relative humidity. Humidities 
below 30 percent resulted in much lower response values. The pos- 
sibility of erroneous measurements with the electron-capture analy- 
sis of PAN in ambient air can occur unless the proper experimen- 
tal precautions are observed. 


20939 Control of particulate emissions from stationary fuel 
burning sources in the core area of the Metropolitan Boston air 
quality contro! region. Siegel, R.D. (Abcor Inc., Cambridge, MA); 
Morgenstern, P.; Hagg, K.A. Am. Ind. Hyg. Assoc. J.; 37: No. 2, 
109-116(Feb 1976). 

Results of a study evaluating a number of emission control 
strategies leading to the development of a plan for attainment of 
the national secondary air quality standards for particulates in the 
Metropolitan Boston Region are presented. Source distributions for 
particulates, sulfur oxides, and nitrogen oxides are diagrammed. 
Strategies were evaluated for emission reduction potential, cost, 
and feasibility. An annual inspection and periodic maintenance 
program for all sources to assure optimum combustion conditions 
was selected for use. 


20940 Direct measurements of stratospheric chlorine and 
bromine. Lazrus, A.L. (National Center for Atmospheric Research, 
Boulder, CO); Gandrud, B.W.; Woodard, R.N.; Sedlacek, W.A. J. 
Geophys. Res.; 81: No. 6, 1067-1070(20 Feb 1976). 

A technique for capturing stratospheric hydrogen halides 
has been developed using base-impregnated filters. The method 
has been shown to have high collection efficiency both in aircraft 
and balloon sampling. Early measurements of HCl, HBr, and par- 
ticulate Cl and Br are given. (auth) 
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20941 Test of the theory of ozone generation in Los Angeles at- 
mosphere. Calvert, J.G. (Ohio State Univ., Columbus). Environ. 
Sci. Technol.; 10: No. 3, 248-256(Mar 1976). 

The extensive chemical and physical measurements of the 
Los Angeles Reactive Pollutant Program (LARPP), Operation 33, 
are analyzed to test the suitability of current mechanistic 
hypotheses related to ozone generation in photochemical smog. 
The pollutant concentrations and certain physical variables were 
determined from aircraft observations at various elevations and 
times within a well-defined air mass which moved across the Los 
Angeles Basin. Ground-level pollutant concentrations and ul- 
traviolet intensities were also obtained from sites near the track of 
the air mass. These data, simple theory, and reaction rate constant 
estimates are utilized to calculate the rate constants for ozone and 
NO/sub x/ reactions in the atmosphere. Two theoretical models are 
considered. The first neglects uv light attenuation within the pol- 
luted layer and reflected light from the surface of Los Angeles, 
while in the second model account is taken of both of these fac- 
tors. The experimental data from observations made later than the 
0920 hour are in reasonable accord with the results of the two 
models, and within the accuracy of the data they confirm the 
presently accepted ozone formation mechanism. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 19297, 19470, 20878, 20880, 
20881, 20882, 20885, 20886, 20889, 20890, 20891, 20895, 
20908, 20909, 20999, 21039, 21330, 22259 


20942 (BNL—21306) BNL Laboratory hoods: rationalization 
for exemption from monitoring and requirements. White, 
O. Jr. (Brookhaven National Lab., Upton, N.Y. (USA)). Apr 
1976. 10p. Dep. NTIS $3.50. 

During an ERDA safety and health inspection, Brookhaven 
National Laboratory was cited for failure to monitor and report 
the amount of airborne contaminants released to the environment 
via laboratory hoods. However, an analysis of potential environ- 
ment releases of radiological and nonradiological contaminants 
from these hoods illustrate that even under worst case situations, 
emissions of these contaminants would not endanger the communi- 
ty air quality. Brookhaven is therefore requesting an exemption 
from the ERDA requirement. Rationalization supporting this 
request is presented in this report. (auth) 


20943 (BNWL— 1979) Environmental surveillance at Hanford 
for CY-1975. Speer, D.R.; Fix, J.J.; Blumer, P.J. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Apr 1976. Contract 
E(45-1)-1830. vp. Dep. NTIS $6.00. 

Environmental data collected during 1975 showed con- 
tinued compliance of Hanford operations with all state and federal 
regulations. Levels of radioactivity in the atmosphere at all offsite 
sampling locations were indistinguishable from levels due to natu- 
ral causes and worldwide fallout. Radiological, chemical, biologi- 
cal, and physical analyses of Columbia River water of the Hanford 
Reservation did not show any identifiable effect due to Hanford 
operations with the exception of temperature. The majority of 
radioactivity measured in foods was the result of naturally occur- 
ring “K and the fallout radionuclides Sr and "Cs. External 
radiation levels in the Hanford environs were measured by ther- 
moluminescent dosimeters deployed at 17 different locations, 
TLDs immersed in the Columbia River at four locations, and 
several portable instrument surveys. The total background dose 
was estimated to be approximately 100 m rem/yr. Radioactivity in 
wildlife, oysters, sediment in the Columbia River, and on the 
islands from past once-through cooling production reactor opera- 
tions was also evaluated. The total body dose to the population 
received during 1975 and the 50-yr dose commitment received 
from effluents released during 1975 were estimated to be 0.93 and 
1.5 man-rem, respectively. (HLW) 


20944 (DP—1415) Environmental effects of a tritium gas 
release from the Savannah River Plant on December 31, 1975. 
Jacobsen, W.R. (Du Pont de Nemours (E.1.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). Mar 1976. Contract AT(07-2)-1. 
34p. Dep. NTIS $5.00. 

At 10:00 p.m. EST on December 31, 1975, 182,000 Ci of 
tritium gas was released within about 1.5 min from a tritium 
processing facility at the Savannah River Plant. The release was 
caused by the failure of a vacuum gage and was exhausted to the 
atmosphere by way of a 200-ft-high stack. Winds averaging 20 
mph carried the tritium offplant toward the east. Calculations in- 
dicate that the puff passed out to sea about 35 miles north of 
Charleston, South Carolina, about 7 hr after the release occurred. 


Samples from the facility exhaust system indicated that 99.4 per- 
cent of the tritium was in elemental form and 0.6 percent was in 
the more biologically active oxide (water) form. The maximum 
potential dose to a person (from inhalation and skin absorption) at 
the puff centerline on the plant boundary was calculated to be 
0.014 mrem, or about 0.01 percent of the annual dose received 
from natural radioactivity. The integrated dose to the population 
under the release path was calculated to be 0.2 man-rem before 
the tritium passed out to sea. Over 300 environmental samples 
were collected and analyzed following the release. These samples 
included air moisture, atmospheric hydrogen, vegetation, soil, sur- 
face water, milk, and human urine. Positive results were obtained 
in some onplant and plant perimeter samples; these results aided in 
confirming the close-in puff trajectory. Tritium concentrations in 
nearly all samples taken beyond the plant perimeter fell within 
normal ranges; no urine samples indicated any tritium uptakes as a 
result of the release. Two milk samples did indicate a measurable 
tritium uptake; the maximum potential dose to an individual drink- 
ing this milk was calculated to be about 0.1 mrem. Because calcu- 
lated doses from assumed exposure to the tritium are low and 
analyses of environmental samples indicated no significant accu- 
mulation of tritium, it is concluded that no significant environmen- 
tal effects resulted from the December 31, 1975, tritium release. 
(auth) 


20945 (EMSL-LV—539-2) Gaseous radioiodine transport in 

the air-forage-cow-milk system. Black, S.C.; Douglas, R.L.; Barth, 

D.S. (Environmental Monitoring and Support Lab., Las Vegas, 

a (USA)). Apr 1976. Contract AT(26-1)-539. 24p. Dep. NTIS 
-50. 

To study the rt of "I in the air-forage-cow milk 
system, a gaseous form of '"I was released over a field of growing 
alfalfa which also contained some baled hay and dairy cows in 
pens. Some of the alfalfa was converted to hay and fed to cows, 
and some was used as green chop for other cows and goats. The 
results of this experiment suggest that the deposition velocity of 
gaseous iodine is much less than that for iodine bound to particu- 
lates; that cows ingesting hay secrete a higher percentage of '"I in 
milk than cows ingesting green chop; that gaseous forms do not 
penetrate hay bales to any great extent; that the gaseous form is 
transferred to milk in a manner similar to particulate forms; that 
ingestion of contaminated forage results in 80 times as much ™"I 
transfer to milk as does inhalation exposure to the same cloud; and 
that goats transfer '*"I from forage to milk more efficiently than do 
dairy cows. (auth) 


20946 (ERDA—92(Vol.1), pp 144-145) Im of sam- 

from a log-normal population. Toy, A.J.; Lindeken, C.L. 
(Univ. of California, Livermore). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

The environmental radioactivity surrounding the Lawrence 
Livermore Laboratory is typically log-normally distributed. The 
geometric standard deviation of radioactivity in al! types of sam- 
ples—air, water, soil, sewage, and vegetation—is about two. 
Hypothesis testing was done using the mean geometric standard 
deviation of these samples. Parametric studies demonstrated the ef- 
fect of the number of background samples, the magnitude of 
tolerable errors, the variability of the sample population, and the 
precision of the analysis on the detectability of differences from 
natural and global fallout radioactivity. It was decided to accept an 
error probability of 50 percent that the analysis would show a sam- 
ple to be diffezent from background when, in fact, it was not, and 
an error probability of 5 percent that the analysis would show a 
sample to be background, when in fact, it was not. For these as- 
sumptions, an analysis must differ from background by a factor of 
1.6 to indicate a statistical difference, and a sample must contain 
radioactivity a factor of 8.6 different from background to be 95 
percent detectable with 50 percent confidence. The difference in 
the mean of two such populations which is 95 percent detectable 
with 50 percent confidence is 2.8 if six samples are taken from 
each population. (auth) 


20947 (ERDA—92(Vol.1), pp 176-203) Environmental con- 
trol procedures at the Savannah River Plant. Sheldon, E.B. (E. I. 
du Pont de Nemours and Co., Aiken, SC). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

New environmental control activities in the past year at SRP 
have included improved control and reporting procedures for 
chemical spills, reclamation of high-value scrap from wastes, new 
disposal methods for solid wastes not suitable for the sanitary land- 
fill, improved oil containment, and reduction of sediment 


ERDA ENERGY RESEARCH ABSTRACTS 


ERA VOL. 1, NO. 10 


discharges to onplant streams. Interdepartmental committees pro- 
vide the primary routes for planning and coordinating environmen- 
tal protection throughout SRP. An improved site-use coordination 
procedure, developed and implemented by ERDA-SR, has pro- 
vided more effective control and communication pertaining to ac- 
tivities of the several organizations actively using the 300-square- 
mile SRP site. 


20948 (ERDA—92(Vol.1), pp 204-219) Integration of en- 
vironmental programs at a diversified nuclear production site. 
Smithwick, G.A.; Nelsen, J.J.; Wright, S.R.; Cahoon, E.J.; Tous- 
saint, C.R. (ERDA, Aiken, SC). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

Implementation of environmental protection measures at the 
Savannah River Plant is discussed. Through the use of an in- 
tegrated approach to management, the Savarnah River Operations 
Office has developed a feasible practical and efficient method for 
accomplishing its mission as a production facility while making sig- 
nificant contributions to environmental protection. (JWP) 


20949 (ERDA—92(Vol.1), pp 348-365) Automated data 
for emergency meteorological response. Kern, C.D. (E.I. du 
Pont de Nemours and Co., Aiken, SC). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

The Savannah River Plant (SRP) releases small amounts of 
radioactive nuclides to the atmosphere as a consequence of the 
production of radioisotopes. To provide for emergency 
meteorological response to accidental releases and to conduct 
research on the transport and diffusion of radioactive nuclides in 
the routine releases, a series of high-quality meteorological sensors 
have been located on towers in and about SRP. These towers are 
equipped with instrumentation to detect and record temperature 
and wind turbulence. Signals from the meteorological sensors are 
brought by land-line to the SRL Weather Center-Analysis Labora- 
tory (WC—AL). At the WC—AL, a Weather Information and Dis- 
play (WIND) system has been installed. The WIND system consists 
of a minicomputer with graphical displays in the WC—AL and also 
in the emergency operating center (EOC) of SRP. Should there be 
an accidental release to the atmosphere, available recorded data 
and computer codes would allow the calculation and display of the 
location, time, and downwind concentration of the atmospheric 
release. These data are made available to decision makers in near 
real-time to permit rapid decisive action to limit the consequences 
of such accidental releases. (auth) 


20950 (ERDA—92(Vol.1), pp 366-388) Air sampling system 
for airborne surveys. Jupiter, C.; Tipton, W.J. (EG and G, Inc., 
Las Vegas, NV). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

An air sampling system has been designed for installation on 
the Beechcraft King Air A-100 aircraft as a part of the Aerial 
Radiological Measuring System (ARMS). It is intended for both 
particle and whole gas sampling. The sampling probe is designed 
for isokinetic sampling and is mounted on a removable modified 
escape hatch cover, behind the co-pilot’s seat, and extends about 
two feet forward of the hatch cover in the air stream lines. 
Directly behind the sampling probe inside the modified hatch 
cover is an expansion chamber, space for a 5-inch diameter filter 
paper cassette, and an optional four-stage cascade impactor for 
particle size distribution measurements. A pair of motors and 
blower pumps provide the necessary 0.5 atmosphere pressure 
across the type MSA 1106 B glass fiber filter paper to allow a flow 
rate of 50 cfm. The MSA 1106 B filter paper is designed to trap 
sub-micrometer particles with a high efficiency; it was chosen to 
enable a quantitative measurement of airborne radon daughters, 
one of the principal sources of background signals when radiologi- 
cal surveys are being performed. A venturi section and pressure 
gauges allow air flow rate measurements so that airborne contami- 
nant concentrations may be quantified. A whole gas sampler capa- 
ble of sampling a cubic meter of air is mounted inside the aircraft 
cabin. A nuclear counting system on board the aircraft provides 
capability for a, 8 and y counting of filter paper samples. Design 
data are presented and types of survey missions which may be 
served by this system are described. (auth) 


20951 (LA—6321-MS) Environmental surveillance at Los 
Alamos during 1975. Apt, K.E.; Lee, V.J. (comps.). (Los Alamos 
Scientific Lab., N.Mex. (USA)). Apr 1976. Contract W-7405- 
ENG-36. 57p. Dep. NTIS $4.50. 
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This report documents the CY 1975 environmental monitor- 
ing program of the Los Alamos Scientific Laboratory (LASL). 
Data are presented for concentrations of radioactivity measured in 
air, ground and surface waters, sediments, soils, and foodstuffs, 
and are compared with relevant U.S. Energy Research and 
Development Administration guides and/or data from other report- 
ing periods. Levels of external penetrating radiation measured in 
the LASL environs are given. The average whole-body radiation 
dose to residents of Los Alamos County resulting from LASL 
operations is calculated. Chemical qualities of surface and ground 
waters in the LASL environs have been determined and compared 
to applicable standards. Results of related environmental studies 
are summarized. 


20952 (LBL—4678) Environmental surveillance program of 
the Lawrence Berkeley Laboratory and annual environmental moni- 
toring report of the Lawrence Livermore Laboratory for the 
calender year 1975. Thomas, R.H. (ed.). (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Apr 1976. Contract 
W-7405-Eng-48. 142p. Dep. NTIS $6.00. 

The major radiological environmental impact of the 
Lawrence Berkeley Laboratory is due to the operation of four par- 
ticle accelerators in the pursuit of fundamental research in various 
disciplines including biology, chemistry, medicine, and physics. 
Potential sources of population exposure at the Laboratory are 
discussed. The major source of population exposure due to ac- 
celerator operation arises from the prompt radiation field which 
consists principally of neutrons and photons. Release of small 
quantities of radionuclides is also a potential source of population 
exposure but is usually an order of magnitude less significant. Ac- 
celerator produced radiation levels at the Laboratory boundary are 
comparable with the magnitudes of the fluctuations found in the 
natural background radiation. Considerable effort has, therefore, 
been expended in understanding the magnitude of the components 
of natural background at the Lawrence Berkeley Laboratory, so 
that the magnitude of Laboratory-produced radiation may be accu- 
rately determined. Environmental monitoring of accelerator- 
produced radiation and of radionuclides is carried on throughout 
the Laboratory, at the Laboratory perimeter, and in the regions 
surrounding the Laboratory. The techniques and models used to 
calculate population exposure are described and discussed. (auth) 


20953 (LBL—4678) Environmental surveillance program of 
the Lawrence Berkeley Laboratory. Thomas, R.H. (ed.). 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 
1976. Contract W-7405-ENG-48. 10S5p. Dep. NTIS $5.50. 

The major radiological environmental impact of the 
Lawrence Berkeley Laboratory is due to the operation of four par- 
ticle accelerators. Potential sources of population exposure at the 
Laboratory are discussed. The major source of population expo- 
sure due to accelerator operation arises from the prompt radiation 
field which consists principally of neutrons and photons. Release of 
small quantities of radionuclides is also a potential source of popu- 
lation exposure but is usually an order of magnitude less signifi- 
cant. Accelerator produced radiation levels at the Laboratory 
boundary are comparable with the magnitudes of the fluctuations 
found in the natural background radiation. Environmental monitor- 
ing of accelerator-produced radiation and of radionuclides is car- 
ried on throughout the Laboratory, at the Laboratory perimeter, 
and in the regions surrounding the Laboratory. The techniques 
used are described. The models used to calculate population expo- 
sure are described and discussed. (CH) 


20954 (RFP-ENV—75) Annual environmental monitoring re- 
port, January—December 1975. (Atomics International Div., Gol- 
den, Colo. (USA)). 17 May 1976. Contract E(29-2)-3533. 36p. 
Dep. NTIS $4.00. 

During 1975, the Rocky Flats Plant conducted a com- 
prehensive environmental monitoring program that included the 
sampling and analysis of air, water, and soil on and off the plant 
site. Measurements of environmental penetrating-radiation dose 
were made using thermoluminescent dosimeters. In addition, an 
aerial radiological survey was made. (auth) 


20955 (SLAC—194) Annual environmental monitoring report, 
January—December 1975. (Stanford Linear Accelerator Center, 
Calif. (USA)). Apr 1976. Contract E(04-3)-515. 32p. Dep. NTIS 
$4.00. 

Environmental monitoring results continue to demonstrate 
that, except for penetrating radiation, environmental radiological 
impact due to SLAC operation is not distinguishable from natural 
environmental sources. During 1975 the maximum neutron dose 
near the site boundary was 15.8 mrem. This represents about 16 
percent of the annual dose from natural sources at this elevation 
and 3.2 percent of the technical standard of 500 mrem per person 
annually. There have been no measurable increases in radioactivity 
in ground water attributable to SLAC operations. Airborne 
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radioactivity released from SLAC also continues to make only a 
negligible environmental impact and results in a site boundary an- 
nual dose of less than 2.4 mrem, which represents less than 2.4 
percent of the annual dose from the natural radiation environment 
and about 0.5 percent of the technical standard. 


20956 Comment on ‘'the relative concentrations of radon 
daughter products in surface air and the significance of their 
ratios’’ by C. Rangarajan, S. Gopalakrishnan, V. R. Chan- 
drasekaran, and C. D. Eapen. Marenco, A.; Fontan, J. (Paul Saba- 
tier Univ., Toulouse). J. Geophys. Res.; 80: No. 36, 5119-5120(20 
Dec 1975). 

Measurement of the ratio beweeen the short-lived radon 
daughters and *Pb in order to determine the aerosol residence 
time in the troposphere is discussed. It is concluded that the vari- 
ous residence time values obtained experimentally with radioactive 
elements make it possible to determine parameters representing 
the processes of vertical exchanges and of scavenging which 
prevail on a large scale in the troposphere, thus making it possible 
to use numerical models of simulation for calculating the tropo- 
spheric residence time of any other element. (HLW) 


20957 Radiological aspects of environmental tritium. Rohwer, 
P.S.; Wilcox, W.H. Nucl. Saf.; 17: No. 2, 216-223(1976). 

The potential radiological implications of tritium released to 
the environment must be assessed to develop a policy for manag- 
ing the tritium inventory projected for the nuclear power industry, 
which already produces tritium in megacurie quantities annually. 
Development of fusion reactors will create large potential sources 
for continuous and pulse releases of tritium, much of it as tritium 
gas. At present 90 percent of the tritium produced is released in 
gaseous and liquid effluents to be deposited in the hydrosphere as 
tritiated water. Two alternatives must be considered relative to a 
long-term policy for tritium management. One method is to dilute 
and disperse the tritium from power stations and nuclear fuel- 
reprocessing plants at a rate commensurate with production at the 
facility, and the second method is to take steps to contain the triti- 
um for storage. A number of factors that influence the magnitude 
of the estimated radiological impact of tritium on man are 
discussed, and key points concerning the behavior of tritium along 
the exposure pathways to man are summarized. (auth) 


20958 Temporal variations of *'*Pb in thunderstorms. Gavini, 
M.B.; Holloway, R.W.; Sherrill, R.D.; Inn, K.G.W.; Kuroda, P.K. 
(Univ. of Arkansas, Fayetteville). J. Geophys. Res.; 81: No. 6, 
1148-1152(20 Feb 1976). 

The concentrations of the radioactive nuclides *!Pb, *"*Pb, 
and ?'°Po were measured in the samples sequentially taken in three 
thunderstorms which occurred at Fayetteville, Arkansas, on April 
18, June 9, and July 25, 1974. The concentrations of *"*Pb were 
found to vary from 30 x 10-" Ci/l to 352 x 10°" Ci/l, and the 
2"2Pb/?"Pb ratio, from about 11 to 50 during the rains sampled. In 
all three rains sampled, the *'*Pb/?'°Pb ratio increased to a max- 
imum during the intense period of the storm and decreased sharply 
as the storm dissipated. The observed activity ratios during the 
rainstorms are compared with those measured in light showers and 
air filter samples. A discussion is presented which explains the 
variations in the lead isotope ratio as resulting from turbulent mix- 
ing of air masses within thunderstorms. (auth) 
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20959 Scanning thermal plumes. Scarpace, F.L.; Madding, 
R.P.; Green, T. III. (Univ. of Wisconsin, Madison). Photogramm. 
Eng. Remote Sensing; 41: 1223-1231(Oct 1975). 

Over a three-year period 800 thermal line scans of power 
plant plumes were made by an airborne scanner, with ground truth 
measured concurrently at the plants. Computations using centered 
finite differences in the thermal scanning imagery show a lower 
bound in the horizontal temperature gradient in excess of 1.6 C/m. 
Gradients persist to 3 m below the surface. Vector plots of the 
velocity of thermal fronts are constructed by tracing the front mo- 
tion in successive thermal images. A procedure is outlined for the 
two-point ground calibration of a thermal scanner from an equa- 
tion describing the scanner signal and the voltage for two known 
temperatures. The modulation transfer function is then calculated 
by input of a thermal step function and application of digital time 
analysis techniques using Fast Fourier Transforms to the voltage 
output. Field calibration tests are discussed. Data accuracy is 
limited by the level of ground truth effort chosen. (CKD) 
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SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 19502, 20869 


20960 (BNL—20864) Evaluation of spray distribution by land 
irrigation machinery utilized for land disposal of waste water. Final 
comprehensive report. Hennessy, J.; Raynor, G.; Small, M. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Apr 1975. 88p. 
Dep. NTIS $5.00. 

An applied research project was carried out by Brookhaven 
National Laboratory to evaluate the efficiency of application and 
the production of aerosols by five different types of equipment 
spraying secondary-type sewage at a rate of 50,000 gallons per 
acre per day at different pressures over a range of meteorological 
conditions. Deposition of liquid on the spray site was measured by 
transfer from collecting cans to a graduated cylinder and efficien- 
cies of application were calculated for each sprinkler-nozzle-pres- 
sure combination. The production of aerosols as water leaving the 
spray site was determined for each combination by examining 
down-wind filter and rotoslide samples for particles from 
evaporated drops. These droplet nuclei were counted and sized by 
use of light and electron microscopes: the counts were used to cal- 
culate the original drop size distribution; evaluation then deter- 
mined the water lost from the spray site as aerosols. It is con- 
cluded that at low wind speeds each combination gave relatively 
satisfactory application but at higher wind speeds a low solid set 
was best and a high solid set the least satisfactory. Under all condi- 
tions each spray system produced between 10" and 10" 
aerosolized water particles per acre sprayed, mostly in the respira- 
ble range. Thus, there was no significant advantage of one system 
over another as to least liquid aerosol production from sprayed 
secondary-type sewage. 


REGULATIONS 
REFER ALSO TO CITATION(S) 18561, 19460, 19476, 22396 


20961 (ERDA—92(Vol.2), pp 728-746) Benefit-cost analysis 
of new source performance standards. Hoover, J. (Argonne Na- 
tional Lab., IL); Bright, B.; Croke, K.; Farley, D. 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

An assessment of the adoption of SO, New Source Per- 
formance Standards (NSPS) for power generation is presented 
herein. The cost, effectiveness, and value of New Source Per- 
formance Standards were examined in a benefit-cost framework. In 
order to do this, power plants in Illinois were evaluated with 
respect to SO, emissions, air quality effects, exposure of adjacent 
populations to SO,, control costs, and health and property 
damages. In terms of reducing the dosages to humans of SO,, it is 
more cost-effective to control older rural plants than it is to con- 
trol new rural plants. The cost per man-SOX reduction for new 
plants would be about $18 per man-SOX v. $10 per man-SOX for 
existing plants. The costs of the New Source Performance Stan- 
dards are about 10 times larger than their associated benefits. The 
reduction in damages per year is about $400,000, while the cost of 
control is about 8.4 million dollars. Conclusions such as this based 
on the present state of the art of benefit estimation are, of course, 
risky; however, the relative cost-effectiveness ratios do seem to in- 
dicate a misallocation of resources even if the uncertainties in the 
benefit estimates are significant. 
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REFER ALSO TO CITATION(S) 19464, 19563, 22391 


20962 (CONF-751022—) Impact of energy production on 
human health: an evaluation of means for assessment. Proceedings 
of the LASL third life sciences symposium, Los Alamos, New Mex- 
ico, October 15—17, 1975. Anderson, E.C.; Sullivan, E.M. (eds.). 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 152p. Dep. 
NTIS $6.75. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 

Separate abstracts were prepared for the seventeen papers 
presented at the conference. (HLW) 
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20963 (EDFB/IBP—76/1) Analysis of the time delay in a host- 
parasite model. Adams, V.D.; DeAngelis, D.L.; Goldstein, R.A. 
(Oak Ridge National Lab., Tenn. (USA)). Apr 1976. Contract W- 
7405-eng-26. 53p. Dep. NTIS $5.00. 

The effect of a time delay on the local stability of a host- 
parasite model is analyzed. The delay is between the time of 
parasitization of the host and the emergence of the parasite from 
the host. Assuming that an equilibrium point exists, the effect of a 
perturbation away from the equilibrium point of a delayed system 
is examined. Both analytic methods (the Bellman and Cooke 
Theorem) and computer simulations are utilized ‘n this study. By 
linearizing and transforming the original equations, sufficient con- 
ditions for local stability are found. In the case of the parameters 
considered, the results illustrate the destabilizing effect of the time 
delay. As the lag increases, the number of stable points decreases 
and the points become more scattered. Simulations of the original 
model are also produced. The region of stability indicated by the 
simulations is greater than that predicted by the use of the Bellman 
and Cooke Theorem. Hence, the analytic method of examining the 
effect of the time lag is not as useful as might be desired. 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 19463, 20861, 20862, 20865, 
20866, 20870, 21013, 21335, 21336 


20964 (CONF-760520—1) Management of experimental 
reserves and their relation to conservation reserves: the reserve 
cluster. Johnson, W.C.; Olson, J.S.; Reichle, D.E. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). 1976. 21p. Dep. NTIS $3.50. 

From US-USSR joint symposium on biosphere reserves; 
Moscow, Union of Soviet Socialist Republics *USSR*® (4 May 
1976). 

The linkage of experimental and conservation reserves pro- 
vides information on ecological processes under anthropogenic and 
natural control, and the natural areas under protection within ex- 
perimental areas provide better representation of regional variabili- 
ty. Success of the program depends heavily on the active exchange 
of ideas and information at all levels of the reserve network. Per- 
manence of experiment locations is necessary to assure the con- 
tinuity of records necessary for monitoring the continual changes 
in the biosphere. The Experimental Ecological Reserve system will 
add continuity by providing a coherent set of areas for active 
research, bringing together the areas, interests, and expertise 
represented by diverse institutional staffs. (PCS) 


20965 (COO— 2371-4) Botanical inventory of the Rocky Flats 
AEC site. Progress report, July 31, 1975—April 28, 1976. Webber, 
P.J. (Colorado Univ., Boulder (USA)). 1976. Contract E(11-1)- 
2371. 3p. Dep. NTIS $3.50. 

During the first three years of this contract the following 
tasks have been completed for the Rocky Flats site: (1) compila- 
tion of a floristic list; (2) printing of 1:12,000 colored vegetation 
map; (3) drafting of five 1:500 black and white vegetation maps of 
special study areas; and (4) construction of two phytosociologic 
ordination models. A fifth task which is to describe twenty selected 
plant species in morphologic and cytogenetic terms is underway. 
An M. A. thesis documenting this work is in the final stages of 
completion and a progress report which documents the mapping 
methods has been completed. A further year of effort will 
complete the study. 


20966 (COO— 2371-5) Botanical inventory of the Rocky Flats 
AEC site: mapping methods and preliminary maps. Technical 
progress report, July 31, 1975—April 28, 1976. Webber, P.J.; 
Clark, S.V. (Colorado Univ., Boulder (USA)). 1976. Contract 
E(11-1)-2371. 30p. Dep. NTIS $4.00. 

This Technical Progress Report represents a small but im- 
portant part of the overall progress and research effort of this con- 
tract. It outlines the methods used to produce one 1:12,000 
colored vegetation map of the Rocky Flats site and its surrounding 
area and six black and white 1:500 vegetation maps of intensively 
studied experimental plots. These maps are already being used by 
various researchers and it is appropriate that the mapping methods 
be detailed prior to the final contract report so that their use may 
be optimised. (auth) 


20967 (COO— 3531-17, pp 22-25) Nitrogen fixing blue-green 
algae as pioneer plants on Surtsey, 1968—1973. Schwabe, G.H. 
(Max-Planck-Institut fuer Limnologie, Ploen, Ger.). 1974. 

In Surtsey research progress report. VII. Primarily 1971 and 
1972 field seasons. 

Cultures of N-poor media were compared with controls con- 
taining sufficient N. Typical substrate types were tested in varying 
quantities added to the medium. The number of species and the 
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total production increased with the N content of the medium. It 
was found that three N-fixing species were distributed over the en- 
tire island surface. Nitrogen is the most critical limiting factor in 
the plant nutrient supply. Various species of blue-green algae are 
listed and discussed in relation to nitrogen fixation. (HLW) 


20968 (COO—3531-17, pp 26-34) Temperatures, steam emis- 
sion and moss cover in thermal areas of Surtsey. Sjoegren, E.A. 
(Univ. of Uppsala). 1974. 

In Surtsey research progress report. VII. Primarily 1971 and 
1972 field seasons. 

Methods of measuring temperature, wind velocity, and 
precipitation are discussed and measuring areas are described. 
Thermal areas provide suitable conditions for colonization by 
mosses. These areas are situated in the vicinity of steam emission 
holes and fissures. Moss carpets with fairly large degrees of cover 
were observed. Numerous moss carpets were also found outside 
thermal areas. Lack of water is the limiting factor although too 
much water is also unfavorable. (HLW) 


20969 (COO—3531-17, pp 35) Nematodes from Surtsey II. 
Sohlenius, B. (Univ. of Stockholm). 1974. 

In Surtsey research progress report. VII. Primarily 1971 and 
1972 field seasons. 

Soil samples were collected to determine if there were any 
active nematode populations in the island. Nematodes were found 
in only one sample; this sample was collected near a piece of wood 
with extensive mycelial growth. Only two specimens of one genus 
were found in the soil sample. Three species were found in algal 
cultures. The data indicated that no extensive nematode coloniza- 
tion occurred in 1972. (HLW) 


20970 (COO—3531-17, pp 45-57) Moss vegetation on Surtsey 
in 1971 and 1972. Magnusson, S.; Fridriksson, S. (Agricultural 
Research Inst., Reykjavik). 1974. 

In Surtsey research progress report. VII. Primarily 1971 and 
1972 field seasons. 

Observations were made on distribution, habitat, and 
abundance of species. Species are listed and maps showing dis- 
tribution of species in quadrats are presented. The total cover of 
mosses was very small and the roughness of the lava surface made 
it difficult to obtain exact measurements. (HLW) 


20971 (COO—3531-17, pp 17-19) Terrestrial microfauna of 
Surtsey during the Summer of 1972. Holmberg, O.; Pejler, B. 
(Univ. of Uppsala). 1974. 

In Surtsey research progress report. VII. Primarily 1971 and 
1972 field seasons. 

Cultures were prepared of samples of moss and algal vegeta- 
tion from the island of Surtsey. Tables are presented to show spe- 
cies of Protozoa and Rotifera found in the cultures. The species 
encountered are roughly the same as those from previous years, in- 
dicating that the material is representative and that the biocenose 
still remains in the lag phase of its development. (HLW) 


20972 (NP—20890(Summ.)) Executive summary of critical 
water problems facing the eleven western states. Westwide study. 
(Department of the Interior, Washington, D.C. (USA)). Apr 1975. 
85p. Bureau of Reclamation, Washington, DC. 

The critical, unresolved water problems of 11 Western 
States are identified and steps to resolve them are suggested. Im- 
portant to the understanding of these water problems is the setting 
in which they occur and in which they will be resolved. (CH) 


20973 (ORNL-TM—5004) Structural niches in a forest floor 
small mammal community. Dueser, R.D.; Shugart, H.H.; Randolph, 
J.C. (Oak Ridge National Lab., Tenn. (USA)). Jun 1976. 128p. 
Dep. NTIS $6.00. 

Specific objectives include: characterization of species 
microhabitats in terms of the physical structure of the environ- 
ment, statistical reduction of the dimensionality of the observations 
for the species to a few principal, interpretable axes, representa- 
tion of species population distributions in this reduced coordinate 
system in a manner analytically analogous to the Hutchinsonian n- 
dimensional hypervolume, and examination of species relationships 
in this reduced space in the context of structural niche geometry 
and dimensionality. Populations of Blarina brevicauda, Peromyscus 
leucopus, Ochrotomys nuttalli and Tamias striatus were sampled 
intensively with mark-and-release techniques in the oak-hickory, 
chestnut oak and pine forest types on Walker Branch Watershed, a 
1 Biological Program Eastern Deciduous 
Forest Biome research site in eastern Tennessee. The species 
ranked in decreasing frequency of observation as Peromyscus, 
Tamias, Ochrotomys and Blarina. Ochrotomys was observed only 
in the pine forest type; the other species were observed in all three 
forest types. The microhabitats of these four species were charac- 
terized using 56 continuous, quantitative measures of forest habitat 
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structure, with each measure proximate to an individual capture 
site. Univariate pairwise comparisons between species on these 
measures clearly reflect the extent to which species is restricted in 
occurrence among the three forest types samples. Stepwise multi- 
ple discriminant analysis facilitated geometrical representation and 
quantitative comparison of the structural niches of these cies, 
using only a subset of nine of the 56 observed habitat variab 


20974 (ORNL/TM—5343) Some sensitivity analyses of an 
hourly soil-plant water relations model. Luxmoore, R.J.; Stolzy, 
J.L.; Holdeman, J.T. (Oak Ridge National Lab., Tenn. (USA)). 
May 1976. Contract W-7405-eng-26. 67p. Dep. NTIS $5.00. 

Nineteen parameters representing landscape, plant, and soil 
characteristics were examined for their influence on midday plant 
water relations, daily fluxes and monthly water balance com- 
ponents predicted by a soil-plant-water relations model having 
hourly resolution. A standard set of parameters was chosen to 
represent a hardwood forest on ridge top soil in the Oak Ridge, 
Tennessee, area during a representative summer month (July). 
Each parameter was varied through a range with all other parame- 
ters held at the standard value. The results of the study showed 
that the model was sensitive to nine plant parameters in noon, 
daily and monthly results. The ten other parameters had partial or 
no influence on the simulations. Two leaf characteristics and two 
landscape properties cause the model to be sensitive in midday 
values but less sensitive in monthly results due to the negative 
feedback aspects of the model. Five parameters had almost no in- 
fluence on the model results in the case examined. The canopy in- 
terception parameter had almost no influence on the model results 
on sunny days, but was a significant component of the monthly 
water balance. The study highlighted the importance of the root 
and stem resistances to water flow in influencing plant water status 
and the monthly water balance. This study has provided an assess- 
ment of the model stability to wide ranges of parameter values and 
suggests the model's utility in a range of applications. These would 
include forest and agricultural crops on most soils and in diverse 
landscape situations. Further, the consequences of using parame- 
ters with high uncertainty in an application may be partially evalu- 
ated from these sensitivity tests. 


20975 Vegetation of the Santa Cataline Mountains, Arizona. V. 
Biomass, production, and diversity along the elevation gradient. 
Whittaker, R.H. (Cornell Univ., Ithaca, NY); Niering, W.A. Ecolo- 
gy; 56: No. 4, 771-790(Sum 1975). 

Measurements were taken in 15 communities along the 
elevation gradient from fir forest at high elevations, through pine 
forest, woodlands, and desert grassland, to deserts at low eleva- 
tions in the Santa Catalina Mountains, Arizona, and in a Cercocar- 
pus shrubland on limestone. Eight small-tree and shrub species of 
woodlands and deserts were subjected to dimension analysis by the 
Brookhaven system. Aboveground biomass decreased along the 
elevation gradient from 36—79 dry kg/m? in fir and Douglas-fir 
forest to 0.26—0.43 kg/m? in the desert grassland and two desert 
samples. Net aboveground primary productivity similarly decreased 
from 1,050—1,150 g/m? . yr in mesic high-elevation forests to 92- 
140 g/m? . yr in desert grassland and deserts. Both biomass and 
production show a two-slope relation to elevation (and, probably, 
to precipitation), with a steeper decrease from the high-elevation 
forests to the mid-elevation woodlands, and a less steep decrease 
from dry woodlands through desert grassland into desert. The two 
groups of communities at higher vs. lower elevations also show dif- 
ferent relations of leaf area index and chlorophyll to elevation and 
to productivity. The two groups may represent different adaptive 
patterns: surface-limiting, with low productivity in relation to 
precipitation but high production efficiency in relation to surface 
in the more arid lower elevations, vs. surface-abundant, with high 
productivity relative to precipitation based on high community sur- 
face area, but lower production efficiency in relation to this area 
in the more humid higher elevations. Vascular plant species diver- 
sity shows no simple relation to productivity, but decreases from 
high-elevation fir forests to the pine forests, increases from these 
to the open woodlands, and decreases from dry woodlands through 
the desert grassland and mountain slope desert to the lower bajada 
(creosotebush) desert. (auth) 


20976 (ORNL-tr—4069) Wieliczka salt mine in little Poland. 
Ferling, W. Translated by R.G. Mansfield from Z. Kali- Steinsal- 
zind. Salinenwes.; 23: 151-4(1929). 8p. Dep. NTIS $3.50. 

The history of the Wieliczka, Poland, salt mine during the 
past one-thousand years is reviewed. The geology of the region and 
the impact of the mine on the economy of the region are 
discussed. (CH) 


20977 (ORNL-tr—4066) Salt deposits and salt mining in 
former Poland. Fulda, E. Translated by R.G. Mansfield from Kali, 
Verw. Salze Erdoel; 34: No. 2, 15-18(1940). 10p. Dep. NTIS 
$3.50. 


Salt deposits of what was formerly Poland are discussed. 
Drilling and mining operations during the 1800's and geophysical 
studies since 1929 are reviewed. 


20978 Estimating infiltration for erratic rainfall. Reeves, M. 
(Oak Ridge National Lab., TN); Miller, E.E. Water Resour. Res.; 
11: No. 1, 102-110(Feb 1975). 

To estimate cheaply the infiltration/runoff of typically un- 
steady rainfall events for purposes of watershed modeling, a 
method known as ‘’time compression’’ has been tested against 
hysteretic Darcy computations. This method assumes that for a 
given soil the maximum infiltration rate is simply a function of the 
cumulative infiltration, regardless of the rainfall versus time histo- 
ry. Hysteretic characteristics from soils measured by Topp (1971) 
were employed in the Darcian calculations. The appraisal proved 
generally encouraging for application of this approximation to 
watershed modeling. The maximum infiltration rate was uniformly 
underestimated to a moderate degree in the early minutes of a 
downpour commencing late in an unsteady event. 


20979 Evaporation of intercepted rainfall from a forest stand: 
an analysis by simulation. Murphy, C.E. Jr.; Knoerr, K.R. (Duke 
Univ., Durham, NC). Water Resour. Res.; 11: No. 2, 273-280(Apr 
1975). 

A model of the energy exchange between the atmosphere 
and a vegetated surface has been developed and used to in- 
vestigate the sources of energy available for evaporation of 
precipitation intercepted by a forest canopy. Simulations with this 
model have demonstrated that a forest canopy wetted by rainfall 
will partition more of the absorbed radiant energy into latent heat 
exchange than an unwetted canopy in the same environment. This 
energy diversion creates a decrease in sensible heat transfer from 
the canopy to the atmosphere and a smaller decrease in a long- 
wave radiation emitted by the canopy. 


20980 Seasonal changes in body composition and caloric con- 
tent of Great Basin rodents. Schreiber, R.K.; Johnson, D.R. (Oak 
Ridge National Lab., TN). Acta Theriol.; 20: No. 27, 343-364( Aug 
1975). 

Body composition and caloric content were examined in six 
species of rodents in the northern Great Basin desert: Perognathus 
parvus, Eutamias minimus, Peromyscus maniculatus, Reithrodonto- 
mys megalotis, Onychomys leucogaster and Dipodomys ordi. A 
total of 920 individuals were analyzed for seasonal variation in ash 
content, fat, water, lean dry tissue and live weight caloric content. 
(auth) 


20981 Effects of physical and chemical mutagens on survival, 
growth, and seed yield of soybeans. Constantin, M.J.; Klobe, W.D.; 
Skold, L.N. (Univ. of Tennessee, Knoxville). Crop Sci.; 16: No. 1, 
49-52(1976). 

To acquire dose-response data, seeds of ‘’D68 127” 
soybeans (Glycine max L. Merr., a sib-line of the recently released 
'Forrest’’ cultivar) were treated with fission neutrons, gamma 
radiation, ethylmethane sulfonate, and diethyl sulfate. Treated and 
nontreated populations were grown in the greenhouse and in the 
field. In greenhouse-grown populations, survival was unaffected by 
the neutron doses and by gamma radiation doses less than 70 
krads but decreased with an increase in dose of chemical mu- 
tagens. Seedling height and shoot dry weight decreased as the dose 
of each mutagen increased. In fieldgrown populations, survival, 
height, and seed yield decreased as the dose of each mutagen in- 
creased. Seed treatments that reduced seedling height to less than 
or equal to 10 percent of control in the greenhouse also reduced 
seed yield to less than or equal to 10 percent of control. Based on 
seed yield of M, plants, recommended seed treatments are 1.5 to 
2.5 krads fission neutrons, 20 to 30 krads gamma radiation, 8-hour 
soaking in 0.025 to 0.050 M ethylmethane sulfonate, and 90 to 
150-min soaking in 0.15 percent by volume diethyl sulfate. 


20982 Oxygen isotopic composition of aerosol size quartz in 
shales. Churchman, G.J. (Univ. of Wisconsin, Madison); Clayton, 
R.N.; Sridhar, K.; Jackson, M.L. J. Geophys. Res.; 81: No. 3, 381- 
385(20 Jan 1976). 

In a suite of 12 Cretaceous shales of the northern Great 
Plains of the United States the whole-quartz oxygen isotopic delta 
values (delta'*O) decrease from 22 to 15°/,, from the central 
marine basin, where chert and biogenic silica are higher, to the 
westward shore near volcanic rock sources. The delta'*O for the 1- 
to 10-u4m size fractions showed the same trend. The delta'*O 
values are still lower (12-14°/9,) for two nonmarine Tertiary Rocky 
Mountain outwash sediments of NB and CO. Thus the oxygen 
isotope ratios reflect the provenance of the quartz. The delta'"*O 
values of whole quartz and/or of the I- to 10-ym size (the size 
commonly wind-transported over long distances) isolated from 36 
Mesozoic and Paleozoic shales of the midcontinental United States 
range from 15.1 to 23.9%. The mean delta'*O values for 31 
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whole quartz (19.1 +- 1.4°/ 9; +-2 sigma) and the I- to 10-ym 
quartz fractions from 30 shales (20.7 +- 1.20°/g» differed by only 
1.6°/y9 (a maximum of 3.1°/99). The delta'*O values of 1- to 10-y~m 
quartz from the shales did not vary systematically with age through 
the Paleozoic and Mesozoic eras (Cambrian, 21-22°/ 9; Ordovician, 
18-22°/g9; Devonian, 18-22°/ 9; Mississippian-Permian, 18-24°/g9; 
and Jurassic-Cretaceous, 17-24°/,)). The variation for each period 
may reflect differences in provenance, such as distance from igne- 
ous sources versus localities of chert quartz deposition. The 
delta'*O value of quartz from shales is intermediate between those 
values which characterize quartz of high- and low-temperature 
rock provenances; thus it is suggested that shales are reservoirs of 
quartz of mixed provenance. The range of delta'*O values for the 
1- to 10-m (aerosol size) quartz of the shales and the abundance 
of the shales suggest that soils derived from shale bedrocks (via 
glacial, fluvial, eolian, and weathering processes) serve as a source 
of aerosolic minerals. (auth) 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 20778 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 18508, 18635, 19469, 19475, 
20878, 20880, 20884, 20886, 20887, 20888, 20889, 20890, 
20891, 20894, 20909, 20910, 20920, 20933, 20947, 20962, 
21023, 21040, 21144, 21145, 21186, 21310, 21318, 21319 


20983 (ORNL/NSF/EATC—12) Analytical analysis of soil- 
moisture and trace-contaminant transport. Larson, N.M.; Reeves, 
M. (Oak Ridge National Lab., Tenn. (USA)). Mar 1976. Contract 
W-7405-eng-26. 180p. Dep. NTIS $7.50. 

A transport model is presented which predicts the coupled 
movement of both water and trace contaminants through a layered 
and unsaturated soil-moisture zone. In order to achieve computa- 
tion speeds suitable for watershed implementations, moisture pro- 
perties are approximated as exponential functions of pressure 
head, and lateral flows are treated as sinks in a basically vertical 
one-dimensional analysis. In addition, only advection by the Darcy- 
flow velocities and linear adsorption by the soil matrix are con- 
sidered in depicting movement of the trace contaminant. Formal 
solution of the resulting transport equations is obtained through 
use of both eigenfunction-expansion and coordinate-transformation 
methods. Numerical solution is effected by means of a program 
written in FORTRAN IV and implemented on an IBM 360/91 
computer. Two example calculations illustrate both strengths and 
weaknesses of our model. 


20984 (UCID—17064) Preliminary results of experimental 
work in the radionuclide migration program. The sorption 
character of tuffaceous rocks in a ''static’’ versus '’dynamic’’ mode 
of testing. Tewhey, J.D. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 24 Feb 1976. 17p. Dep. NTIS $3.50. 

A preliminary set of experiments was conducted in order to 
determine the sorptive characteristics of rock with respect to ionic 
species under conditions of dynamic flow of an aqueous solution 
through a rock core. The results of the dynamic experiments have 
been compared to the results of static or batch experiments which 
were conducted under corresponding physical and chemical condi- 
tions. It was found that, gram for gram, sorption of the ion of in- 
terest was always greater in the dynamic experiments. These 
results are contrary to early predictions and indicate that the effect 
of rock surface area on adsorption was overshadowed by another 
parameter. It has been suggested as a working hypothesis that the 
competitive effect of ions that were dissolved and/or leached from 
the rock in batch experiments has resulted in reduced sorption of 
the ion of interest. If the hypothesis is confirmed by further experi- 
mental work, a ramification of the study is that calculations con- 
cerning transport of radioactivity in groundwater which utilize 
input parameters derived from static tests will tend to be conserva- 
tive with respect to what occurs in nature. (auth) 


20985 Chemical residue interactions and _ effects in 
soil—plant—animal systems. Lichtenstein, E.P. (Univ. of Wiscon- 
sin, Madison). pp 3-7 of In Origin and fate of chemical residues in 
food, agriculture, and fisheries. Vienna; International Atomic Ener- 
gy Agency (1975). 

From Proceedings on origin and fate of chemical residues in 
food, agriculture and fisheries; Vienna, Austria (5 Nov 1973). 

See STI/PUB—399; CONF-731177—; CONF-74061 18—. 

A range of ongoing studies is reported. They deal with in- 
teractions between two chemical residues in soils, plants or animals 
and factors which indirectly affect the appearance and biological 
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significance of the residues. The metabolic inhibitors (KCN or 
DNE) increased penetration of '‘C-lindane into pea root cells but 
decreased translocation into green tissue. Lindane at low concen- 
trations stimulated plant development. The effects of plant nutri- 
tional status on “C-Dyfonate (a phosphonodithioate insecticide) 
behavior in pea plants were studied. Potassium, calcium or mag- 
nesium deficiency reduced uptake by the root system. Triazine 
herbicides and 2.4-D apparently enhanced the toxicity of certain 
insecticides to insects. Experiments with perfused rat liver con- 
firmed the important role of this organ in the degradation of or- 
ganophosphorus insecticides. Conditions of application and the 
presence of microflora were shown to be imported factors in the 
persistence of insecticide residues in soil. Granular application of 
phorate provided for greater insecticidal persistence than applica- 
tion as an emulsifiable concentrate. (auth) 


20986 Persistence and microbial degradation of parathion in 
Indian rice soils under flooded conditions. Sethunathan, N.; 
Rajaram, K.P.; Siddaramappa, R. (Central Rice Research Inst., 
Cuttack, India). pp 9-18 of In Origin and fate of chemical residues 
in food, agriculture, and fisheries. Vienna; International Atomic 
Energy Agency (1975). 

From Proceedings on origin and fate of chemical residues in 
food, agriculture and fisheries; Vienna, Austria (5 Nov 1973). 

See STI/PUB—399; CONF-731177—; CONF-74061 18—. 

Parathion degradation in Indian rice soils under flooded 
conditions and the role of native or added organic matter have 
been studied. Parathion was rapidly hydrolysed after its repeated 
addition to an alluvial soil in contrast to the common pathway of 
reduction. A Pseudomonas sp., isolated from flooded alluvial soil 
by enrichment culture, readily hydrolysed parathion with the for- 
mation of nitrite from the hydrolysis product, p-nitrophenol. Or- 
ganic matter amendments to flooded soil enhanced reduction of 
the nitro group of ['*C-ethoxy] parathion to aminoparathion and 
an unidentified metabolite with a P=S bond and ethoxy label. The 
hydrolytic pathway, on the other hand, was apparently inhibited by 
the presence of organic matter. (auth) 


20987 Behavior of phenyl—urea type herbicides and related 
chemical residues in soil—plant systems. Suess, A.; Eben, C. 
(Bavarian State Inst. for Soil and Plant Cultivation, Munich). pp 
19-21 of In Origin and fate of chemical residues in food, agricul- 
oe fisheries. Vienna; International Atomic Energy Agency 

). 

From Proceedings on origin and fate of chemical residues in 
food, agriculture and fisheries; Vienna, Austria (5 Nov 1973). 

See STI/PUB—399; CONF-731177—; CONF-74061 18—. 

Uniformly “C-labelled aniline derivatives were used to in- 
dicate the degradation of phenyl-urea type herbicides. The results 
suggested cleavage of the benzene ring when present as a soil 
residue, cleavage apparently being reduced by increased chlorina- 
tion of the ring. (auth) 


20988 Tracer-aided studies of the movement of toxic elements 
in soil—plant—water systems under controlled conditions. Stewart, 
J.W.B.; Bettany, J.R.; Rennie, D.A.; Huang, P.M.; McKercher, 
R.B. (Univ. of Saskatchewan, Saskatoon). pp 23-34 of In Origin 
and fate of chemical residues in food, agriculture, and fisheries. 
Vienna; International Atomic Energy Agency (1975). 

From Proceedings on origin and fate of chemical residues in 
food, agriculture and fisheries; Vienna, Austria (5 Nov 1973). 

See STI/PUB—399; CONF-731177—; CONF-74061 18—. 

Techniques were developed and applied in a comparative 
study of the behavior of arsenic and mercury in soil-plant-water 
systems in the context of soil contaminating toxic elements. The 
arsenic content of Saskatchewan soils ranged from 2 to 5 ppM. 
The results obtained suggested that arsenic adsorption by soil mica 
minerals would severely restrict the movement of arsenic in soils 
(e.g., into groundwater) under conditions of relatively low 
precipitation and near neutral pH. The mercury content of Canadi- 
an prairie soils ranged from 0.01 to 0.04 ppM. The results showed 
that relatively large amounts of mercury can be added to soils as 
HgCl,, HgSO,, or phenyl mercuric acetate (fungicide) and that 
subsequent accumulation by such representative crops as alfalfa, 
rape, wheat and rutabegas will be small, apparently as a result of a 
root barrier. (auth) 


20989 Comparative behavior of lorine insecticides and 
related chemical residues in model s. Klein, W. (Institut 
fuer Oekologische Chemie der Gesellschaft fuer Strahlen- und Um- 
weltforschung mbH, Munich); Anagnostropoulos, M.; Gegum, S. 
pp 35-60 of In Origin and fate of chemical residues in food, 
agriculture, and fisheries. Vienna; International Atomic Energy 
Agency (1975). 

From Proceedings on origin and fate of chemical residues in 
food, agriculture and fisheries; Vienna, Austria (5 Nov 1973). 

ee STI/PUB—399; CONF-731177—; CONF-7406118—. 
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A comprehensive series of isotopic tracer-aided studies of 
the behavior of organochlorine residues in model ecosystems is re- 
ported. Studies of the fate of C-labelled aldrin or dieldrin in soil 
supporting carrots and potatoes under simulated conditions of 
agricultural practice have been extended. The formation of the 
polar metabolite dihydrochlordene dicarboxylic acid was con- 
firmed. The metabolism of these compounds, and of 'C-hep- 
tachlor and “C-lindane by green algae were also studied. Aldrin 
and heptachlor underwent epoxidation and _ lindane 
dehydrochlorination. Comparative studies were made of the 
metabolism of “C-PCBs in rat, monkey, microorganisms, higher 
plants and of their movement from contaminated soil into crops. 
Experiments on abiotic transformation of organochlorine residues 
by ultraviolet radiation are reported. The significance of some of 
the ratios observed in the context of environmental behavior is 
discussed. The fate of dieldrin in soil-plant-food-animal systems is 
discussed as a model ‘’trace contaminant’’ in view of the relative 
wealth of data now available, some as a result of experiments in- 
itiated 20 years ago. (auth) 


20990 Use of variations in the natural abundance of N to 
study sources, transformations and movement of nitrogen in a 
plant—soil—water system. Shearer, G.; Kohl, D.H.; Commoner, B. 
(Washington Univ., St. Louis). pp 77-104 of In Origin and fate of 
chemical residues in food, agriculture, and fisheries. Vienna; Inter- 
national Atomic Energy Agency (1975). 

From Proceedings on origin and fate of chemical residues in 
food, agriculture and fisheries; Vienna, Austria (5 Nov 1973). 

See STI/PUB—399; CONF-731177—; CONF-74061 18—. 

Results of a series of measurements of natural variations of 
‘SN in a plant-soil-water system in central Illinois, United States of 
America, are summarized. These results are compared with similar 
studies reported by other investigators. The studies summarized in 
this paper include: (1) an investigation of the usefulness of natural 
'5N/'4N ratios in estimating the contribution of fertilizer nitrogen to 
plants and to nitrate in water leached from soils; and (2) a deter- 
mination of the variations in '°N content of nitrate in samples of 
drainage water taken from the field and in soil profiles. In addi- 
tion, a mathematical model of isotopic fractionation is described. 
The results indicate that variations in the natural abundance of '*N 
may provide useful information concerning the operation of the 
nitrogen cycle. (auth) 


20991 Transformation of bisdithiocarbamate fungicides and the 
chemical nature of their residues in plants. Vonk, J.W. (Inst. for 
Organic Chemistry TNO, Utrecht). pp 107-114 of In Origin and 
fate of chemical residues in food, agriculture, and fisheries. Vien- 
na; International Atomic Energy Agency (1975). 

From Proceedings on origin and fate of chemical residues in 
food, agriculture and fisheries; Vienna, Austria (5 Nov 1973). 

See STI/PUB—399; CONF-731177—; CONF-7406118—. 

Studies on the fate of 1,2-'*C-disodium ethylenebisdithiocar- 
bamate (nabam) applied to roots and leaves of cucumber plants 
under laboratory conditions have revealed that ethylenethiourea 
(ETU) and dihdro-3H-imidazodithiazole (DIDT) were major initial 
breakdown products. On applying nabam to roots, residues in the 
plants consisted mainly of ETU, which was rapidly metabolized to 
2-imidazoline and ethyleneurea. Moreover, a considerable amount 
of unidentified, mostly polar material was found. After 19 days, 87 
percent of the total radioactivity taken up could be recovered. Of 
this only 22 percent could be identified. Two weeks after applying 
nabam to leaves, about 89 percent of the applied activity could be 
recovered. ETU, DIDT, a small amount of 2-imidazole, and unk- 
nown polar material were present in or on the treated leaf. Only 
0.3 percent had moved into the untreated parts. (auth) 


20992 Methyl bromide residues in fumigated cocoa beans. 
Adomako, D. (Cocoa Research Inst., New Tafo, Ghana). pp 121- 
129 of In Origin and fate of chemical residues in food, agriculture, 
and fisheries. Vienna; International Atomic Energy Agency 
(1975). 

From Proceedings on origin and fate of chemical residues in 
food, agriculture and fisheries; Vienna, Austria (5 Nov 1973). 

e STI/PUB—399; CONF-731177—; CONF-74061 18—. 

The "C activity in unroasted ['*C]-methyl bromide fu- 
migated cocoa beans was used to study the fate and persistence of 
CH,Br in the stored beans. About 70 percent of the residues oc- 
curred in the shells. Unchanged CH;Br could not be detected, all 
the sorbed CH,Br having reacted with bean constituents apparently 
to form 'C-methylated derivatives and inorganic bromide. No “C 
activity was found in the lipid fraction. Roasting decreased the 
bound (non-votaltile) residues, with corresponding changes in the 
activities and amounts of free sugars, free and protein amino acids. 
Roasted nibs and shells showed a two-fold increase in the volatile 
fraction of the “C residue. This fraction may be related to the 
volatile aroma compounds formed by Maillard-type reactions. 
(auth) 
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20993 Terminal residues of the 


organophosphorus pesticides, 
malathion and dimethoate, in tea. Manchanda, A.H.; Dougan, J. 


(Tropical Products Inst., London). pp 131-136 of In Origin and 
fate of chemical residues in food, agriculture, and fisheries. Vien- 
na; International Atomic Energy Agency (1975). 

From Proceedings on origin and fate of chemical residues in 
food, agriculture and fisheries; Vienna, Austria (5 Nov 1973). 

e STI/PUB—399; CONF-731177—; CONF-74061 18—. 

A study on the fate of C malathion and '*C dimethoate ap- 
plied under field conditions to tea was made. The aqueous infusion 
of tea extracted ca. 50 percent of the total radioactivity of either 
pesticide. In the case of malathion this activity was mainly due to 
the presence of the parent compound and its oxygen analogue 
while dimethoate was metabolized to a considerable extent and the 
oxygen analogue was the major component found. (auth) 


20994 Fate and persistence of thiram in plants and soils. 
Raghu, K.; Murthy, N.B.K.; Kumarasamy, R.; Rao, S.R.; Sane, P.V. 
(Bhabha Atomic Research Centre, Bombay). pp 137-148 of In 
Origin and fate of chemical residues in food, agriculture, and fishe- 
ries. Vienna; International Atomic Energy Agency (1975). 

From Proceedings on origin and fate of chemical residues in 
food, agriculture 2nd fisheries; Vienna, Austria (5 Nov 1973). 

See STI/PUB—399; CONF-731177—; CONF-74061 18—. 

Thiram as such was not present in maize plants at any of 
the growth stages up to cob formation. The uptake of *S label at 
20-day stage was 0.36 percent of the total applied as *S thiram. 
Thiram was converted into compounds like DDC-alanine, DDC- 
glucocide, fungicide X and TTCA. The quantity of these com- 
pounds decreased in plants with time and were in negligible 
amounts at cob stage. The sulphur from thiram found its way into 
sulphur-containing metabolites like protein, amino acids, sulpholi- 
pide etc. Microbial degradation of thiram was unequivocally shown 
by comparing the persistence of *S thiram in sterilized and un- 
sterilized soils, isolation of thiram degrading Pseudomonas sp. and 
the evolution of CS, from fungicide treated soil There was an in- 
crease in water soluble metabolites in the unsterilized soil follow- 
ing the treatment with thiram and this trend was also seen in 
nutrient broth inoculated with Pseudomonas sp. and treated with 
thiram. DMA was shown as one of the degradation products. The 
possible pathways of thiram degradation both in plants and soil are 
presented schematically. (auth) 


20995 Microelement composition of plants grown with low to 
high levels of sulfur applied to calcareous soil in a glasshouse. 
Procopiou, J. (Agricultural Research Station, Rhodes, Greece); 
oo A.; Alexander, G.V. Plant Soil; 44: No. 2, 359-365(Apr 
1976). 

PIS4619-5-1 soybeans (Glycine max L.), which are very 
susceptible to Fe deficiency, were grown for 24 days in calcareous 
(10 percent) Hacienda loam soil with different levels of S each 
with and without 2 ppm Fe added as FeEDDHA (ferric 
ethylenediamine di (o-hydroxyphenylacetic acid). The S applica- 
tion rates ranged from sufficient to neutralize about 15 percent to 
more than all of the CaCO, present if the S were all oxidized. The 
soil pH values at harvest time ranged from 7.4 to 6.0. The highest 
S rate was 10 percent by weight of soil and it overcame Fe defi- 
ciency without FeEDDHA. The S treatments resulted in increased 
concentrations of Fe and other metals in leaves, but the FeEDD- 
HA treatments increased yields more than did S. At the lower 
levels of S, the effects of S and FEEDDHA on Fe concentrations in 
leaves were additive, but not at the highest level of S. The FeEDD- 
HA overcame much of the effect that S had on increasing Mn con- 
centrations in leaves. It had a similar effect, particularly at the low 
S levels, on Zn, Cu, Al, B, and Ni concentrations in leaves. A level 
of S sufficient to neutralize only 15 percent of the CaCO, of the 
soil increased leaf concentrations of Fe, Mn, Zn, Cu, Al, B, Ni, Si, 
and P. The effect for Zn, Cu, and Al appeared maximum at this 
level. A combination of the '/, percent S and the FeEDDHA 
resulted in the most favorable micronutrient balance. Bush beans 
(Phaseolus vulgaris L. var. Improved Tendergreen) grown in cal- 
careous soil with S insufficient to neutralize all the CaCO had in- 
creased Mn, Ni, and Mo and decreased Ba levels in leaves. CaSO, 
as a source of S did not have the same effects as elemental S. 


RADIOACTIVE MATERIALS MONITORING AND 
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REFER ALSO TO CITATION(S) 19470, 20273, 20857, 20878, 
20880, 20885, 20889, 20890, 20891, 20908, 20909, 20943, 
20946, 20947, 20948, 20951, 20952, 20954, 20955, 20957, 
20984, 21038, 21040 
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20996 (ANCR— 1255, pp 81-87) Bulk of soil for 
low level transuranic contamination. Mandler, J.W.; Randolph, P.D. 
Feb 1976. 

In Nuclear Technology Division annual progress report for 
period ending June 30, 1975. 

A system using y-ray analysis was developed to survey the 
soil surrounding retrieval barrels for liquid radioactive waste con- 
taining *°Pu and **'Am. The performance of scintillation detectors 
of various sizes for monitoring soil samples was evaluated. (CH) 


20997 (DPST—74-551(Rev.)) Gamma exposure rates in the 
Steel Creek and Little Hell landing areas. Marter, W.L. (Du Pont 
de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). 20 Jan 1975. 23p. Dep. NTIS $3.50. 

Aeroradiographic and ground transect y surveys in the 
summer of 1974 were conducted to determine the degree of offsite 
radioactive contamination in an area immediately below the Savan- 
nah River plant boundary. Since it is recognized that mechanisms 
in the biosphere tend to cause nonhomogenous distribution and 
redistribution of radionuclides released to the environment, a plan 
was developed to continually evaluate the radioactivity of the 
offsite area. As part of this plan, a 1300-foot-long section of offsite 
swamp (42.9 acres) adjacent to the SRP boundary was surveyed in 
the latter half of October 1974 on a 10-foot grid pattern. The 
results of this survey show that 6.6 of the 42.9 acres surveyed in 
detail has y exposure rates exceeding 57 wR/hr (approximately 
500 mR/yr). The maximum exposure rate found at a single grid 
point was 120 wR/hr. Approximately 5.8 Ci of "Cs was deposited 
in the 42.9-acre 10-foot grid survey area. It was calculated a 
hypothetical person residing continuously in the location of highest 
exposure rate when the swamp is not flooded (77 percent of the 
time each year) could receive an annual dose of about 809 mR. 
Previous surveys of this area indicated a maximum external annual 
dose of 357 mR under the same residency conditions. Even with 
the higher exposure rates detected in the 10-foot grid survey, the 
more probable incremental radiation dose (above background) to 
hunters and fishermen who spend a few hours to a few hundred 
hours in this section of swamp would range from less than | mR to 
a few tens of mR per year. (auth) 


20998 (ERDA—92(Vol.2), pp 622-637) Migration of tritium 
from a nuclear waste burial site. Hawkins, R.H. (E.I. du Pont de 
Nemours and Co., Aiken, SC). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

The Savannah River Plant (SRP) has routinely and cc 
ously monitored the local environment since 1951. A three-part 
study was made to assess the tritium migration from an onsite buri- 
al ground for solid nuclear wastes and the resulting dose-to-man. A 
major source of tritium is buried, massive, Li-Al, melt, residues 
from the thermal extraction step in the SRP tritium production 
process. A melt with its extraction crucible and lid were immersed 
in water to measure the amounts of tritium released as HTO and 
HT to the water and to air. The result was a rapid release of 23 
curies, of which approximately 99 percent was HTO that remained 
in the immersion water, and | percent was HT that passed into the 
air. Three crucibles and lids were buried in a soil-filled, open-top 
lysimeter. Results showed that 177 curies were released as HTO to 
the percolate water during the first 93 weeks of the test. Approxi- 
mately one curie of tritium was released as HT to the air. Tritium 
concentrations were measured monthly for a year in 41 ground- 
water monitoring wells at the burial ground and in 6 adjacent wells 
for a shorter time. Average concentrations were used to estimate 
that some 50 kilocuries of tritium are in the groundwater underly- 
ing the 77-acre burial site. The travel time of tritium in the 
groundwater from the burial ground to a tributary stream 3000 
feet away is about 60 years. Radioactive decay and dilution in the 
Savannah River will limit the dose-to-man to the down-river popu- 
lation to approximately 0.02 man-rem yearly. (auth) 


20999 (UCRL—51971) Preliminary evaluation of the radiolog- 
ical quality of the water on Bikini and Eneu Islands. Noshkin, V.E.; 
Wong, K.M.; Eagle, R.J.; Brown, G. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 3 Dec 1975. Contract W- 
7405-Eng-48. 21p. Dep. NTIS $4.00. 

In June of 1975 a survey was conducted to determine the 
residual radioactivity in the terrestrial environment on the two 
main islands (Eneu and Bikini) of Bikini Atoll. The objective was 
to evaluate the potential radiation doses that could be received by 
the Bikinians scheduled to return to their atoll. This report 
describes the radiological quality of the groundwater during June 
1975 (from data obtained from water samples collected at old and 
new well sites on both islets) and the cistern water on Bikini 
island. Based on the analyses of these samples, the cistern water 
from Bikini Island ‘is both chemically and radiologically acceptable 
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as drinking water in accordance with standard limits established by 
the U. S. Public Health Service. On both islands the quality of the 
ground water varies from one site to another. At some wells both 
chemical and radiological quality are acceptable; at others one or 
— unacceptable according to U. S. Public Health Standards. 
(auth) 


SOIL 


REFER ALSO TO CITATION(S) 18755, 20983, 20985, 20986, 
20987, 20988, 20990, 20994, 21145 


21000 (ERDA—92(Vol.1), pp 329-347) Soil activation mea- 
surements at Fermilab. Baker, S.I. (Fermi National Accelerator 
Lab., Batavia, IL). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

Earth shielding has been used, in most cases as a supple- 
ment to concrete and steel, to absorb the very penetrating radia- 
tions produced at Fermilab. Protons accelerated to energies as 
high as 400 GeV and the copious supply of secondary particles 
released by the interactions of these protons result in some 
radioactivation of this earth shielding. More than one dozen soil 
borings have been made to study soil activation near such interac- 
tion points. Two samples from different locations showed signifi- 
cant losses of tritium based on the ratio of tritium to **Na in the 
samples and a comparison with adjacent samples. An impervious 
membrane is located below the activation region in each of these 
cases to prevent tritiated water from reaching the aquifer. (auth) 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 


REFER ALSO TO CITATION(S) 20880, 20944, 20945, 21043, 
21138, 21144 


21001 (COO—2270-3) Energy budgets of animals: behavioral 
and ecological implications. Progress report. Porter, W.P. 
(Wisconsin Univ., Madison (USA). Dept. of Zoology). May 1975. 
Contract AT(11-1)-2270. 16p. Dep. NTIS $3.50. 

Climate effects on biomass requirements for mammal and 


reptile maintenance, growth, and reproduction and implications for 
climate-influenced population dynamics were explored using com- 
puter simulations. The simulations revealing critical shortages of 
appropriate data have led to the design of experiments to acquire 
the needed information. The development of a technique to induce 
repeated egg laying in the laboratory for reproduction studies of 
some desert lizards was accomplished this year. (CH) 


21002 Model for trophic interaction. DeAngelis, D.L.; Gold- 
stein, R.A.; O'Neill, R.V. (Oak Ridge National Lab., TN). Ecology; 
56: No. 4, 881-892(Sum 1975). 

A nonlinear function general enough to include the effects 
of feeding saturation and intraspecific consumer interference is 
used to represent the transfer of material or energy from one 
trophic level to another. The function agrees with some recent ex- 
perimental data on feeding rates. A model using this feeding rate 
function is subjected to equilibrium and stability analyses to ascer- 
tain its mathematical implications. The analyses lead to several ob- 
servations; for example, increases in maximum feeding rate may, 
under certain circumstances, result in decreases in consumer popu- 
lation and mutual interference between consumers is a major sta- 
bilizing factor in a nonlinear system. The analyses also suggest that 
realistic classes of consumer-resource models exist which do not 
obey Kolmogorov’s Criteria but are nevertheless globally stable. 
(auth) 


21003 (NERC-LV—539-26) Springs on the Nevada Test Site 
and their use by wildlife. Giles, K.R. (Environmental Monitoring 
and Support Lab., Las Vegas, Nev. (USA)). Apr 1976. Contract 
AT(26-1)-539. 14p. Dep. NTIS $5.45. 

During August 1972, natural springs located on the Nevada 
Test Site were surveyed to determine the use by wildlife and the 
effort required for improving flow. Each spring is described and its 
use by wildlife noted. Methods of improving spring flow are sug- 
gested. It is believed that minimal effort at most of the springs 
would result in a significant improvement of waterflow with result- 
ing benefits to wildlife. The intention of the recommendations in 
this report is to encourage development of the Nevada Test Site 
springs and to maintain the wildlife now at the Site. There is no 
recommendation to bring in or support wildlife outside the Nevada 
Test Site area. (auth) 


21004 Annual production and disappearance of detritus on 
three South Carolina old fields. Wiegert, R.G. (Univ. of Georgia, 
Athens); McGinnis, J.T. Ecology; 56: No. 1, 129-140(Win 1975). 
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Aboveground vegetative production was measured for two 
consecutive years in three South Carolina old fields beginning with 
a l-yr mixed forb field, a 12-yr broomsedge (Andropogon) field, 
and a 12-yr Lespedeza field. Vegetative production was periodi- 
cally harvested and corrected for mortality between sampling 
periods. Total aboveground production by the vegetation was 
mixed forb, 1,321 and 1,447 kcal/m*; broomsedge, 898 and 1,297 
kcal/m?; and lespedeza, 4,467 and 4,490 kcal/m* for the 2 yr, 
respectively. Close approximations of the annual vegetative 
production by each field were obtained by multiplying the average 
annual standing crop of detritus by the mean annual detritus disap- 
pearance rate. Summing the maximum standing crops of each spe- 
cies, a practice often used to avoid underestimation of the annual 
production, may in some circumstances lead to serious overestima- 
tion of production. Comparisons of specific productivity parame- 
ters determined for the three South Carolina fields with those 
determined for a 30-yr-old field in Michigan differed widely 
between all four fields except for the ratios of total vegetative 
production/maximum standing crops of green materials. (auth) 


21005 Analysis of litterfall in a deciduous forest on Walker 
Branch Watershed, Tennessee: data stratification by two alternative 
methods. Grigal, D.F. (Univ. of Minnesota, St. Paul); Grizzard, T. 
Am. Nat.; 94: No. 2, 361-369(Oct 1975). 

Litterfall was monitored for | year on Walker Branch 
Watershed (97.5 ha) in eastern Tennessee. Data were collected 
from 80 plots, each with a | m? litter trap, and were stratified in 
two alternate ways for analysis. In one case, a conventional cover- 
type map was used to separate the plots into one of four cover 
types. In the other case, plots were separated into four groups 
based on multivariate stratification of overstory basal-area data. 
Subtle differences among strata in seasonal dynamics, total annual 
quantity, and elemental concentration of litterfall were detected 
better under the multivariate stratification than under the cover- 
type stratification. This study demonstrates that analysis of the 
structure of an ecosystem using multivariate techniques provides a 
firm basis for subsequent analysis of functions within that system. 
(auth) 


21006 Comparison of species ordination results from plot and 
stand data. Goff, F.G.; Mitchell, R. (Oak Ridge National Lab., 
TN). Vegetatio; 31: No. 1, 15-22(19 Dec 1975). 

Species ordinations are constructed for northern Wisconsin 
forest tree species using two levels of plot and stand data. Ordina- 
tion results are similar regardless of whether they are based on plot 
data or on stand data. They are more similar when based on 
quadrant frequency data, less so when based on stem density or 
basal area. Adopting a species ordination approach, plot data such 
as that extensively available from forest resources surveys of state 
and federal agencies are suitable for phytosociological analysis. 
(auth) 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 18521, 18531, 18591, 19293, 
19448, 19471, 19472, 19502, 19553, 19557, 19640, 20960, 
20965, 20966, 21003, 21061, 21334 


21007 (ARH-C—00008) Regional gravity investigation of the 
Hanford Reservation. Deju, R.A.; Richard, B.H. (Atlantic Richfield 
Hanford Co., Richland, Wash. (USA)). 1 Apr 1975. Contract 
E(45-1)-2130. 57p. Dep. NTIS $4.50. 

This study uses existing Bouguer gravity data and applies 
the terrain and regional corrections needed to produce a residual 
gravity map. The resultant map is then examined to determine the 
value of gravity data in locating potential areas of buried stream 
channels; in clarifying the buried geologic structure of the Hanford 
Reservations; as an aid in locating areas that need additional sub- 
surface definition; and in pointing out areas of potential fractures 
in the basalt surface. (auth) 


21008 (NSF-RA-N—74-233) Energy development and land use 
in Texas. Project E/S-1, final report. Smith, E.K.; McFarland, W.F.; 
Gonzales, A. (Texas Transportation Inst., College Station (USA); 
Texas Agricultural and Mechanical Univ., College Station (USA)). 
Jan 1975. 129p. Dep. NTIS $6.00. 

For Governor's Energy Advisory Council of Texas. 

The complex and total interrelated socio-economic and en- 
vironmental costs of energy requirements for land and other natu- 
ral resources was studied and recommendations for establishing an 
energy policy in Texas are given. Natura! gas, petroleum, coal, 
nuclear, and geothermal energy variables for environmental impact 
are listed with a need for further research noted in the areas of 
enhanced recovery of oil and gas, solar energy, geothermal 
resources, coal and lignite gasification, and solid waste energy. A 
land information system is proposed. (PCS) 
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21009 (PRNC—197(Vol.2)) Environmental studies of the 

North Coast Nuclear Plant Unit No. 1 site. Final 
(Puerto Rico Univ., Mayaguez). Jun 1975. Contract E( 40-1 )-1833. 
328p. Dep. NTIS $10.00. 

Data collected during environmental studies of the proposed 
site of a north coast nuclear power plant near Islote, Puerto Rico 
are tabulated. Data are included on nearshore ocean currents, the 
salinity and content of sediments in seawater samples, fishes, 
plankton, and other marine organisms, and vegetation found in the 
coastal region. (CH) 


REGULATIONS 


REFER ALSO TO CITATION(S) 19460, 19476, 22396 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 19464, 21044, 21075, 22391 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 18507, 18642, 18643, 18644, 
19615, 20861, 20862, 20865, 20964, 20967, 20972, 21335, 
21339, 21345 


21010 (COO—2498-2) Reproductive temperature tolerance of 
a desert pupfish. Technical progress report, July 1, 1975—June 30, 
1976. Gerking, S.D. (Arizona State Univ., Tempe (USA). Dept. of 

Zoology). 1976. Contract E(11-1)-2498. 28p. Dep. NTIS $4.00. 

The effects of various constant and daily fluctuating tem- 
perature regimes on reproductive performance in a eurythermal 
fish, the Amargosa pupfish, Cyprinodon n. nevadensis, were in- 
vestigated. This species occurs in the drainage system of the Amar- 
gosa River extending from southern Death Valley, California, to 
the southwestern border of Nevada. The genus Cyprinodon has at- 
tracted attention because it is widely distributed throughout the 
deserts of the southwestern United States and several of its species 
are endangered. (CH) 


21011 (COO—3279-25) Effects of energy related activities on 
the plankton of the Chesapeake Bay. Section I. Work in progress. 
Progress report, 1 August 1975—31 July 1976. Taft, J.L. (Johns 
Hopkins Univ., Baltimore, Md. (USA)). 1 Apr 1976. Contract 
E(11-1)-3279. 73p. Dep. NTIS $4.50. 

Progress is reported on the following research projects: 
release of dissolved organic carbon by phytoplankton; plankton 
respiration and nutrient regeneration; bacterial utilization of 
labeled compounds; effects of heat and chlorine on natural assem- 
blages of Chesapeake Bay phytoplankton; and nutrient flux 
between sediment and water. (HLW) 


21012 (COO—3531-17, pp 20-21) Report on the sampling of 
the benthic fauna of Surtsey 1970, 1971, and 1974. Sigurdsson, A. 
(Marine Research Inst., Reykjavik). 1974. 

In Surtsey research progress report. VII. Primarily 1971 and 
1972 field seasons. 

Samples of littoral and sublittoral benthic fauna were col- 
lected by scuba divers using square frames to estimate the 
coverage of animals on the sea bed. New species were found 
among the following invertebrates: Bryozoa, Mollusca, Amphipoda, 
Isopoda, Echinoidea, and Ascidiacea. (HLW) 


21013 (NP—20890) Westwide study report on critical water 
problems facing the eleven western states. (Department of the In- 
terior, Washington, D.C. (USA)). Apr 1975. 457p. Bureau of 
Reclamation, Washington, DC. 

Both quantitative and qualitative information is presented 
on critical aspects of water and related land resources in the 11 
Western States. Urgent resource problems have been dimensioned, 
— have been reached, and recommendations drawn. 
(CH) 


21014 (ORNL-TM—5423) Cross-flow filtration in physical- 
chemical treatment of municipal sewage effluents. Mahiman, H.A.; 
Sisson, W.G.; Kraus, K.A.; Johnson, J.S. Jr. (Oak Ridge National 
Lab., Tenn. (USA)). Feb 1976. Contract W-7405-eng-26. 127p. 
(EPA—600/2- 76-025). Dep. NTIS $6.00 

In separations of solids from liquids by filtration, the motion 
of liquid is customarily normal to the filtering surface, and solids 
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are left on the filter. In a variation called cross-flow filtration, 
liquid is pumped parallel to the filtering surface. By this device, 
thickening of flux-limiting filtercake is slowed, and the original 
stream is separated into a large volume of filtrate and a concen- 
trated slurry of solids. Results reported here were obtained in 
cross-flow filtration used as an element in physical-chemical treat- 
ment of municipal sewage, mostly with the effluent from primary 
settling, but in some cases, with clarified activated sludge effluent 
as feed. Filtrate from passage through fabric tubes (1-inch fire- 
hose jackets) of primary effluent, treated with iron or aluminum 
salts, with powdered activated carbon (PAC), or with both 
hydrolyzable ions and PAC, was generally of quality superior in 
turbidity, organic carbon and other respects to the effluent from 
biological secondary treatment. Effects on product quality and flux 
of pressure, circulation velocity, additive concentration, water 
recovery, pH and other variables were investigated. Based on 
production rates obtained, estimates of treatment costs were made. 


21015 (SRO—889-1(Pt.1)) Continental shelf processes effect- 
ing the oceanography of the South Atlantic Bight. Annual report, 
June 1, 1975—May 31, 1976. Atkinson, L.P. (Skidaway Inst. of 
Oceanography, Savannah, Ga. (USA)). 12 Mar 1976. Contract 
E(38-1)-889. 16p. Dep. NTIS $3.50. 

This completes the first year of the ERDA funded South At- 
lantic Bight study and much of the activity involved equipment 
acquisition and historical data analysis. However, in spite of the 
lack of equipment, we did run a full scale experiment in Onslow 
Bay in September 1975 and data acquired forms the principal 
scientific results for the year. Data reports and publications are at- 
tached. The accomplishments, scientific and otherwise, are sum- 
marized on the next few pages followed by a more lengthy discus- 
sion and appendices. 


21016 (SRO—889-1(Pt.2)) Continental shelf processes effect- 
ing the oceanography of the South Atlantic Bight. Hydrography of 
Onslow Bay, North Carolina: September 1975 (OBIS II). Progress 
report. Atkinson, L.P.; Singer, J.J.; Dunstan, W.M.; Pietrafesa, L.J. 
(Skidaway Inst. of Oceanography, Savannah, Ga. (USA)). 12 Mar 
1976. Contract E(38-1)-889. 152p. Dep. NTIS $6.75. 

Over the course of OBIS II, 3-14 September, two intrusion 
cores were observed. One was apparently trapped nearshore over 
much of the study period, but as time went on, it either dissipated, 
moved too far shoreward or moved too far laterally along the shelf 
to be detected by the existing observational grid. The other (later) 
intrusion was first detected on 5-7 September and was observed to 
be moving into the Bay from the southeast over the remainder of 
the study period. Plots of the horizontal temperature and salinity 
distribution were suggestive of these phenomenon by means of the 
higher salinity-lower temperature relationship. However, the real 
confirmation rests in the vertical distributions of sigma-t and 
chlorophyll presented in conjunction with the Bio and Hydrogrids, 
and the T—S plot which reveals slope waters on the shelf. The in- 
truded waters were not of low enough temperature to carry high 
nutrient concentrations onto the shelf for study. However, the 
general results of this study tend to confirm the view that our basic 
grid array and methods are compatible with measurement of the 
processes we initially set out to study. Analyses of these data rela- 
tive to the current meter data will allow a nearly complete descrip- 
tion of the Onslow Bay system during the observational period. 


21017 Comparative dynamics and life histories of coexisting 
dragonfly populations. Benke, A.C.; Benke, S.S. (Savannah River 
Ecology Lab., Aiken, SC). Ecology; 56: No. 2, 302-317(Spr 1975). 

Several species of coexisting dragonfly larvae were studied 
for four consecutive years in a l-ha old farm pond. Larval 
development, emergence patterns, and adult flight patterns showed 
that the most abundant species were univoltine and developed 
relatively synchronously (i.e., like a cohort). Three of the common 
species emerged in early spring, and the others emerged later in 
the summer. The common genera with the most similar 
microhabitat had a distinct temporal separation that may serve in 
reducing interspecific competition. However, coexisting congeneric 
species had almost identical life histories, supporting the hypothes- 
is that ecological homologues can coexist because of ‘errors of ex- 
ploitation’’ of the dominant species. The larval population dynam- 
ics of each dominant species (Ladona deplanata, Epitheca spp., 
and Celithemis fasciata) was characterized by a constant percent- 
age numerical decline, coupled with with a dramatic biomass in- 
crease from time of hatching to final instar. Larval mortality dur- 
ing this period averaged 92 percent per annum, but population 
biomass increased at least tenfold during the same period for each 
species. Comparison of larval estimates with emergence data 
revealed that at least 80 percent of the final instars die just before 
leaving the water to emerge. Life history variations among species 
smoothed out composite density and biomass trends which 
averaged about 1,000 individuals/m* and 2 g dry wt/m?, respective- 
ly. In general, population dynamics from year to year were quite 
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consistent, indicating a relatively high degree of stability in terms 
of species composition and densities. (auth) 


21018 Metabolism and models of estuarine bay ecosystems af- 
fected by a coastal power plant. McKellar, H.N. Jr. Gainesville, FL; 
Univ. of Florida (1975). 287p. University Microfilms Order No. 
75-23,906. 

Thesis (Ph. D.). 

Effects of coastal power plants on an adjacent estuarine bay 
ecosystem at Crystal River on the west coast of Florida were eval- 
uated with measurements and models to help understand relation- 
ships and predict the consequences of adding an additional power 
plant. The energy circuit model included metabolism, migrations, 
water exchange, and problems concerning interface of power 
plants and estuarine ecosystems. Field measurements were taken 
from the discharge and control bays. Comparisons and inferences 
were made concerning the effect of the power plant on ecosystem 
structure and function, especially production, community respira- 
tion, and nutrient relations. Plankton populations dominated total 
metabolism in the discharge bay while benthic systems dominated 
in the control bays. Annual average gross planktonic producticn 
was 3.06 and 1.93 g O,/m?/day in the discharge and control bays, 
respectively. Annual average planktonic chlorophyll in the 
discharge bay (2.97 g/m*) was 34 percent higher than in the con- 
trol bay (2.21 g/m*). Zooplankton respiration was between 3 and 9 
percent of total planktonic respiration and between 0.5 and 1.5 
percent of total community respiration. Power plant influence on 
total community metabolism was small with less than 10 percent 
difference in annual averages (5.22 and 5.58 g O,/m?/day in the 
discharge and control bays, respectively). 


21019 Limnology. Wetzel, R.G. Philadelphia; W. B. Saunders 
Company (1975). 751p. $17.50. 

A textbook of limnology is presented; the text includes 
discussions of functional relationships and productivity of biotic 
communities as they are affected by the dynamics of physical, 
chemical, and biotic environmental parameters. Some chapter 
headings are as follows: water economy, light in lakes, fate heat, 
oxygen, salinity of inland waters, the nitrogen cycle, iron, sulfur, 
and silica cycles, the,.littoral zone, and evolution of lake 
ecosystems. (HLW) 


21020 Description of a stationary drop-net for estimating nek- 
ton abundance in shallow waters. Kjelson, M.A.; Turner, W.R.; 
Johnson, G.N. (Atlantic Estuarine Fisheries Center, Beaufort, NC). 
Trans. Am. Fish. Soc.; 104: No. 1, 46-49(1975). 

A 4 m? stationary drop-net capable of sampling the entire 
column of water in depths up to | m is described. The net is a 
modified purse seine constructed of 3-mm nylon mesh with top en- 
closed and hung from a frame | m above the surface. The net is 
dropped when support pins are released via a trip line from the 
shore. In 25 paired trials, the haul seine, with its greater area of 
coverage per haul (525 m?), captured more species than the drop- 
net, but the drop-net yielded estimates of a significantly higher 
density for fish and macrocrustaceans by individual species. 


21021 Instruments for water quality measurements. Phillips, 
S.L.; Mack, D.A. (Univ. of California, Berkeley). Environ. Sci. 
Technol.; 9: No. 3, 214-220(Mar 1975). 

A review of commercially available water quality parameter 
measuring instrumentation B is given. (JWP) 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 18522, 18591, 18628, 18629, 
18632, 18633, 18634, 18635, 18637, 18638, 18639, 18640, 
18641, 18645, 18646, 18647, 18648, 18745, 18790, 19469, 
19475, 20163, 20779, 20880, 20882, 20886, 20887, 20888, 
20889, 20890, 20894, 20905, 20908, 20910, 20929, 20933, 
20947, 20962, 20990, 21040, 21186, 21297, 21310, 21318, 21319 


21022 (AD-A—016296) Chemical hazards response informa- 
tion system for multimodal accidents (CHRISMA). (A reevaluation 
of CHRIS for all modes of transportation). Final report. Allan, 
D.S.; Harris, G.H. (Little (Arthur D.), Inc., Cambridge, Mass. 
(USA)). Apr 1975. Contract DOT-CG-24655-A. 133p. (ADL- 
C—74685-60-F). NTIS $5.75. 

This report examines the need for improved technical and 
other information for meeting emergencies connected with the 
transportation of hazardous materials, particularly actual or poten- 
tial chemical discharges regardless of mode. The Chemical Hazards 
Response Information System (CHRIS), under development by the 
United States Coast Guard to furnish in-depth guidance during 
emergencies involving waterborne transport, was seen as a likely 
prototype for other modes as well. Accordingly, a reevaluation of 
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CHRIS has been conducted to determine the desirability of enlarg- 
ing its scope to encompass all modes of transportation. It is con- 
cluded that the expanded system would indeed be beneficial in 
reducing losses to life, property, and the environment. Necessary 
modifications to CHRIS are conceptually quite modest in nature. 
The information system would be composed of a decentralized or- 
ganization providing response guidance on request to local emer- 
gency services personnel, a computerized hazard assessment 
system operated at Headquarters, and three reference manuals 
furnished to all response organizations. (GRA) 


21023 (CONF-760512—1) Environmental transport modeling 
of pollutants in water and soil. Patterson, M.R.; Begovich, C.L.; 
Jackson, D.R. (Oak Ridge National Lab., Tenn. (USA)). 1976. 
14p. Dep. NTIS $3.50. 

From Conference on pollutant transport in water and soil; 
Washington, District of Columbia, United States of America *USA® 
(11 May 1976). 

A suite of models is discussed which can be applied to cal- 
culation of first order effects in transport of several types of pollu- 
tants in water and soil. The materials considered include solids in 
the form of particulates and soluble forms of the heavy metals. 
The time scale that is currently being emphasized is discussed, 
along with the physical size of the area covered by these calcula- 
tions. The role of the hydrologic cycle is introduced along with the 
importance of bulk flow and particulate transport as suspended 
sediment. The build-up of lead, cadmium, zinc, and copper in the 
soil near a lead smelter over a six-year period is presented. 


21024 (ERDA—92(Vol.2), pp 489-510) Chromate abatement 
at the Oak Ridge Y-12 Plant. Sanders, M. (Union Carbide Corp., 
Oak Ridge, TN). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

A fifteen month field study has been completed that utilized 
four nonchromate based water treatment programs in the sixteen 
low temperature towers using corrosion and deposition studies, 
microbiological control, and plant effluent creek analyses as 
evaluation parameters. The study succeeded in reducing the levels 
of chromate in the plant effluent well below the limits established 
by the Environmental Protection Agency. 


21025 (ERDA—92(Vol.2), pp 527-557) Heavy metals in 
estuarine benthic organisms and sediments: data and model. Way- 
land, J.R. (Sandia Labs., Albuquerque, NM); Baker, J.H.; Ivy, J.T.,; 
Bedinger, C.A. Jr. 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

Coastal industrial development and subsequent heavy metal 
release requires an understanding of environmental contamination 
that can result. A dynamic model has been developed in close as- 
sociation with a detailed environmental surveillance program of an 
estuarine ecosystem. The program and model traces the heavy 
metals from release into the water column and subsequent interac- 
tions between the air-water interface, pelagic zone, and sediments. 
The interaction between phytoplankton, zooplankton, benthic or- 
ganisms, and predators is accounted for. The results of the calcula- 
tions are compared to measurements taken in an_ estuarine 
ecosystem over a two-year period. (auth) 


21026 (ERDA—92(Vol.2), pp 797-809) Waste water manage- 
ment at the Pinellas Plant. Hall, C.K. (General Electric Co., St. 
Petersburg, FL). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

The system described is used for the treatment and recycle 
of combined sanitary and industrial liquid wastes. Following secon- 
dary treatment of sanitary wastes and pH adjustment of the indus- 
trial wastes, the combined effluents are directed to an aerated 
lake. They are then sprayed over a ten acre field containing a net- 
work of subsurface drainage pipes.The filtered effluent is pumped 
to a second retention lake where a recycle pumping system returns 
part of the effluent to the plant process water system. Data are 
presented showing both the efficiency of the system in pollutant 
removal and the quality of the effluent as compared to state stan- 
dards. Also discussed is the reduction in waste water discharges 
and county water consumption with the installation of the water 
recycle system. (auth) 


21027 (ERDA—92(Vol.2), pp 854-888) Investigation of a 
plant and fish kill downstream from BNL sewage treatment outfall. 
Hull, A.P. (Brookhaven National Lab., Upton, NY). 1975. 
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From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

During the period May 13 to May 17, 1974, a plant and fish 
kill occurred in a headwater of the Peconic River, which originates 
on the Brookhaven National Laboratory (BNL) site. Although the 
stream itself, and hence the magnitude of the mortality, was small, 
the fish kill was near total in the impacted reach, and therefore 
received more attention than the numbers alone would warrant. 
The Laboratory has utilized the stream for the past 25 years for 
the discharge of treated sanitary wastes containing low levels of 
radioactivity, without perceptible effect up to the time of this in- 
cident. Although an investigation during the following several 
months has not disclosed a completely satisfactory explanation, it 
has pointed out weaknesses in the Laboratory's knowledge of the 
on site amounts and locations of environmentally toxic agents, as 
well as of the accountability for their use. The investigation also 
suggested the need for additional monitoring to detect unusual 
agents in the sanitary treatment plant influent for prompt analyses 
of suspect samples, and for a means of holding up the effluent 
until such analyses can be accomplished. Additionally, the in- 
vestigation led to the identification of supporting analytical capa- 
bilities of other government agencies, without which a competent 
investigation would have been difficult. It also revealed the desira- 
bility for the prompt submission of relevant samples to them, in 
the event of a recurrence. (auth) 


21028 (SRO—890-1) Trace metal geochemistry of the South 

Atlantic Bight Waters. Progress report, June 1, 1975—May 31, 
1976. Windom, H.L. (Skidaway Inst. of Oceanography, Savannah, 

—_— 12 Mar 1976. Contract E(38-1)-890. 28p. Dep. NTIS 
4.00. 


Preliminary results are reported for studies on the content 
of Cu in South Atlantic Bight waters and the contribution of river 
input, atmospheric fallout, and Gulf Stream intrusions to the total 
Cu content. Sampling methods and analytic techniques were evalu- 
ated. (CH) 


21029 (BNWL-tr—169) Role of plankton in the behavior of 
“Tc and “Mn in seawater. Tkhomirov, V.N.; Gromov, V.V.; 
Bernovskaya, R.N. Translated by D.W. Fuller from Dokl. Akad. 
Nauk SSSR; 194: No. 2, 445-447(1970). 6p. Dep. NTIS $3.50. 

Plankton consisting chiefly of diatoms, protozoans, and 
crayfish was collected and placed in vials with seawater. Man- 
ganese-54 and “Tc were added to the vials and samples were 
analyzed at intervals. Tables are presented to show sorption of the 
radioisotopes by phytoplankton and zooplankton. The role of 
— in the formation of *Tc and “Mn colloids is discussed. 
(HLW) 


21036 (ORNL-tr—4116) Detection of ical air pollu- 
tion by biological indicators in the Federal Republic of Germany. 
Knabe, W.; Brandt, S.; van Haut, H.; Brandt, C.J. 1973. Translated 
By bs Tobias from German. (CONF-731057—3). 9p. Dep. NTIS 

From 3. international clean air congress meeting; Dussel- 
dorf, F.R. Germany (8 Oct 1973). 

Photochemical air pollution effects were studied using 
tobacco plants as biological indicators. Greenhouse control plants 
were protected by activated charcoal filters which remove oxidants 
from the air. Resultant damage to the indicator plants cause sur- 
prise at all stations, even those originally used as control stations. 
Synergistic effects of SO, and HF were suspected but not in- 
dividually determined. More systematic studies are planned for 
Germany. (PCS) 


21031 Contamination of water by synthetic polymer tubes. 
Junk, G.A. (Ames Lab., IA); Svec, H.J.; Vick, R.D.; Avery, M.J. 
Environ. Sci. Technol.; 8: No. 13, 1100-1106(Dec 1974). 

Organic contamination ranging from 1-5,000 ppB by wt was 
detected in the water which had flowed through tubes of 
polyethylene, polypropylene, black latex, 6 different formulations 
of polyvinyl! chloride, and a plastic garden hose. The contaminants 
in the effluent water were isolated by sorption on macroreticular 
resin beads contained in a small glass column. The sorbed organic 
compounds were then eluted with diethylether, the eluate was con- 
centrated by evaporation, and the organic contaminants were 
separated and measured quantitatively by gas chromatography. 
Combination gas chromatography—mass spectrometry identified 
plasticizers and other polymer additives. The described method is 
accurate and convenient for testing polymer tubes intended for use 
in situations which require flowing water or water solutions. 


21032 Lead. Griffin, T.B.; Knelson, J.H. (eds.). New York; 
Academic Press Inc. (1975). 299p. $24.50. 
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Ten chapters discuss ecological concentration and biological 
effects of increasing lead content in air. Four chapters were in- 
cluded in ERDA Energy Research Abstracts. (PCS) 


21033 Movement and fate of mercury in an aquatic ecosystem. 
Baez, A.P. (Universidad Nacional Autonoma de Mexico, Mexico 
City); Nulman, R. pp 61-67 of In Origin and fate of chemical 
residues in food, agriculture, and fisheries. Vienna; International 
Atomic Energy Agency (1975). 

From Proceedings on origin and fate of chemical residues in 
food, agriculture and fisheries; Vienna, Austria (5 Nov 1973). 

See STI/PUB—399; CONF-731177—; CONF-7406118—. 

Studies have been initiated of the behavior and distribution 
of industrial mercury residues in the aquatic ecosystem represented 
by the Coatzacoalcos river estuary of Mexico. Mercury concentra- 
tions were determined in samples of water, river sediments, aquatic 
animals, aquatic and river-bank vegetation, local food products 
and in the hair of local inhabitants. Determinations were made by 
flameless atomic absorption spectrophotometry and concentrations 
greater than 50 ppM were found in some samples of bottom muds. 
(auth) 


21034 Comparative behavior of toxic metals in a marine 
ecosystem. Geldiay, R.; Uysal, H. (Marine Biological Lab., Bor- 
nova-Izmir, Turkey). pp 69-76 of In Origin and fate of chemical 
residues in food, agriculture, and fisheries. Vienna; International 
Atomic Energy Agency (1975). 

From Proceedings on origin and fate of chemical residues in 
food, agriculture and fisheries; Vienna, Austria (5 Nov 1973). 

See STI/PUB—399; CONF-731177—; CONF-7406118—. 

Tapes decussatus, which has economic importance, is found 
mainly in three localities only of Izmir Bay, Turkey: Cakalburnu 
Fishery, Deniz Bostanli and Tuzla. The animals are most abundant 
in Cakalburnu Fishery and Deniz Bostanli, but are rare in Tuzla. 
These localities are the inward extensions of the sea and are shal- 
low. It is assumed that analyses of the Tapes decussatus can give 
useful information on the accumulation and distribution of trace 
elements and their isotopes. Field and laboratory experiments have 
been carried out to see how concentrations and distribution within 
the organism vary according to size, locality, and season of the 
year. Concentration of copper, manganese, zinc, iron, cobalt, lead 
and mercury in samples were collected from the three localities, 
representing different environmental conditions. A comparison of 
the concentrations of copper, manganese, zinc, iron, lead, cobalt, 
mercury in the tissues and the organs of the animals has been 
made and the seasonal variations of each has been determined for 
each locality. (auth) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 19470, 20878, 20880, 20882, 
20885, 20886, 20889, 20890, 20891, 20895, 20908, 20934, 
20943, 20946, 20947, 20948, 20951, 20953, 20954, 20955, 
20957, 20997, 20998, 21042 


21035 (BNWL-B—452) Studies of Columbia River water 
quality. Onishi, Y.; Johanson, P.A.; Baca, R.G.; Hilty, E.L. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jan 
1976. Contract E(45-1)-1830. 42p. Dep. NTIS $5.00. 

The program to study the water quality: of the Columbia 
River consists of two separate segment di t and radionuclide 
transport and temperature analysis. Quasi-two dimensional 
(longitudinal and vertical directions) mathematical simulation 
models were developed for determining radionuclide inventories, 
their variations with time, and movements of sediments and in- 
dividual radionuclides in the freshwater region of the Columbia 
River below Priest Rapids Dam. These codes are presently being 
applied to the river reach between Priest Rapids and McNary 
Dams for the initial sensitivity analysis. In addition, true two- 
dimensional (longitudinal and lateral directions) models were for- 
mulated and are presently being programmed to provide more 
detailed information on sediment and radionuclide behavior in the 
river. For the temperature analysis program, river water tempera- 
ture data supplied by the U. S. Geological Survey for six ERDA- 
sponsored temperature recording stations have been analyzed and 
cataloged on storage devices associated with ERDA’s CDC 6600 
located at Richland, Washington. (auth) 


21036 (ERDA—92(Vol.1), pp 237-317) Monitoring and 
characterization of radionuclide transport in the hyd 
system. Phillips, S.J. (Battelle Pacific Northwest Labs., Richland, 
WA); Raymond, J.R. 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 


OCTOBER 1976 


In Proceedings of the third environmental protection con- 
ference. 

The Groundwater Monitoring Program at the Hanford 
Reservation provides information and data on groundwater quality 
required to evaluate the impact of waste disposal practices on the 
Hanford Reservation. The program includes: (1) collection and 
analysis of groundwater samples on a routine basis; (2) data 
processing, analysis and reporting; (3) design, construction and 
maintenance of well sampling structures; and (4) design and imple- 
mentation of supporting research studies. Within the overall 
framework of the Groundwater Monitoring Program, the 300 Area 
and Wye Burial Ground Characterization Program was initiated to 
evaluate transport of radionuclides in the partially saturated zone 
above the water table and to provide site characterization at solid 
waste burial locations on the Reservation. Methods for collecting 
and analyzing program data include (1) geophysical exploration by 
ground penetrating radar, refraction and reflection acoustics, mag- 
netics, and metal detection; (2) stratigraphic investigations by 
drilling and sample collection techniques; (3) evaluation of trans- 
port phenomena by in situ psychrometric and gamma-neutron 
techniques; (4) laboratory characterization of fluid and vapor 
transport-controlling mechanisms; and (5) evaluation of biological 
radionuclide transport by organisms inhabiting contaminated areas. 
(auth) 


21037 (ERDA—92(Vol.1), pp 389-390) Association of long- 
lived radioactivity with sediment along the Columbia River 
shoreline, islands bottom and slough areas. Fix, J.J. (Battelle 
Pacific Northwest Labs., Richland, WA). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

Since deactivation of the last once-through cooling produc- 
tion reactor in January 1971, radioactivity associated with sedi- 
ments or biota in the Columbia River attributable to past Hanford 
operations decreased to very low levels. Currently only a few long- 
lived radionuclides are measurable and generally due to the as- 
sociation of these radionuclides with sediments in the river. The 
data available from several different monitoring programs provide 
a preliminary description of the extent, concentration, and physical 
form of these radionuclides. Data from these programs are defined 
and discussed. 


21038 (ERDA—92(Vol.2), pp 584-606) Radioactive effluent 
monitoring at the Idaho National Engineering Laboratory. Simpson, 
O.D. (Aerojet Nuclear Co., Idaho Falls, ID). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

The Effluent and Radiation Measurements Laboratory at 
the Idaho National Engineering Laboratory (INEL) has recently 
upgraded capabilities in the field of monitoring and analysis of 
radioactive airborne and liquid effluents using the techniques of 
gamma-ray spectrometry. The techniques and equipment used in- 
clude remotely-operated, computer-based Ge(Li) spectrometers 
which obtain data on a real-time basis. Permanent record files are 
maintained of both the effluent release values and the gamma-ray 
data from which the reiease values are calculated. Should values 
for release levels ever be challenged, the gamma-ray spectral infor- 
mation for any measurement can be recalled and analyzed as 
needed. Daily effluent release reports are provided to operating 
personnel which contributes to prompt correction of any opera- 
tional problems. Monthly, quarterly, and annual reports are com- 
piled which provide inventories of the radionuclides released. A 
description of the effluent monitoring, reporting and records 
system developed at INEL for this application will be presented. 
(auth) 


21039 (ERDA—92(Vol.2), pp 607-621) Radioactive effluent 
monitoring at the Rocky Flats Plant. Hornbacher, D.D.; Barker, 
C.J. (Rockwell International, Golden, CO). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

The Rocky Flats Plant is in the unique position of discharg- 
ing effluent waters directly into two public water supplies serving 
in excess of 100,000 people, and is located sixteen miles upwind 
from downtown Denver, Colorado. The paper gives an overview of 
the air and water radioactive effluent monitoring program con- 
ducted to assure the health and safety of the populace surrounding 
the Rocky Flats Plant. (auth) 


21040 (SAND—76-0209) Environmental monitoring report, 
Sandia Laboratories 1975. Holley, W.L.; Simmons, T.N. (Sandia 
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Labs., Albuquerque, N. Apr 1976. Contract AT(29- 
1)- 789. 22p. Dep. NTIS $3. 

Water and anda are monitored to determine Sandia 
Laboratories impact on the surrounding environment. Nonradioac- 
tive pollutants released are reported. Radioactive effluents are also 
reported and their person-rem contribution to the population is 
calculated. 


WATER 
REFER ALSO TO CITATION(S) 18776, 21345 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 


REFER ALSO TO CITATION(S) 18649, 21009, 21010, 21027, 
21165 


21041 (CONF-741070—, pp 5.1-5.14) Horseshoe Lake ther- 
mal water research and demonstration project. Study I: raceway 
culture evaluation. Pollard, J.R.; Carpenter, R.L.; Henderson, J.P.; 
Chichester, H.G. 1974. 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, USA (9 Oct 1974). 

In Proceedings: frontiers of power technology. 

Horseshoe Lake, located in Oklahoma County, two miles 
northwest of Harrah, Oklahoma, is utilized as the cooling water 
source for the Oklahoma Gas and Electric Company's 900 
megawatt electric generating station. It was constructed in 1923 by 
dredging and enlarging an oxbow lake of the North Canadian 
River. It encompasses approximately 300 surface acres and has an 
average depth of approximately three feet. It is currently in an ad- 
vanced state of eutrophication which is graphically manifested in a 
large biomass of planktonic organisms present in the waters and 
large quantities of organic bottom sediment. The thermal input 
provides an extended growing season for these organisms which, in 
combination with heavily-nutrified make-up water from the North 
Canadian River, is speeding eutrophication. Results are reported 
from a study to determine production and growth rates of channel 
catfish, black x bigmouth buffalo hybrids, and Tilapia nilotica, 
utilizing only foods naturally occurring in the lake water; to deter- 
mine production, growth rate, and food conversion ratio of chan- 
nel catfish fed commercially pelleted fish food; to evaluate the 
eutrophication potential of feeding channel catfish in raceway cul- 
ture; and to evaluate a biological filter in reduction of organic 
residues resulting from channel catfish feeding. (auth) 


21042 (ERDA—92(Vol.1), pp 318-328) Survey for radioac- 
tivity in a swamp. Johnson, J.E. (E. I. du Pont de Nemours and 
Co., Inc., Aiken, SC). 1975. 

From 3. ‘ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

An estimated 25 curies of cesium 137 and less than | curie 
of cobalt 60 were deposited in an offsite swamp below the Savan- 
nah River Plant by effluents to site streams during periods of river 
flooding. Aerial surveys were effective in defining the deposited 
ee Ground surveys with portable gamma scintillometers 
and therr ent di ts indicated dose rates generally 
below 60 uR/hr with a maximum of 120 wR/hr. Soil samples con- 
tained "Cs ranging from less than | to 525 pCi/g in the top 7.5 
cm. Vegetation contained from | to 235 pCi/g, and wildlife ranged 
from less than | to 15 pCi/g in edible tissue. A comprehensive 
ground survey on a three-meter centered grid pattern was con- 
ducted on 43 acres in the area of higher readings. No restrictions 
on use of the swamp are warranted. The swamp will be monitored 
annually to evaluate possible redistribution of the '’Cs. (auth) 


21043 Biological half-life and distribution of radiocesium in a 
contaminated population of green treefrogs Hyla cinera. Dapson, 
R.W.; Kaplan, L. (Savannah River Ecology Lab. Aiken, SC). 
Oikos; 26: No. 1, 39-42(1975). 

Radiocesium content of adult male green treefrogs Hyla 
cinerea from a contaminated habitat is adequately described by a 
log normal distribution with mean 2.277 logy pCi g™' dry wt 
(189.2 pCi g™') and variance of 0.031. There was significant nega- 
tive correlation of body byrden with body length and weight (less 
than 0.05), but the relationship lacked predictive power (r? = 
0.10). Biological half-life of radiocesium in unfed, captive frogs 
held at 20°—30°C averaged 30.1 d. (auth) 


21044 Continuous and nocturaal feeding of the marine plank- 
tonic copepod Calanus helgolandicus. Paffenhoefer, G.A. Bull. Mar. 
Sci.; 26: No. 1, 49-58(Jan 1976). 

Grazing and ingestion rates of continuously and nocturnally 
feeding late copepodids and adult females of Calanus helgolan- 
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dicus were determined at 15°C. Grazing rates decreased with time 
when the copepods fed on chain-forming diatoms but remained 
constant when particles of uniform size were offered as food. Graz- 
ing and ingestion rates of female C. helgolandicus raised in the 
laboratory, a deep tank, and originating from the Pacific Ocean 
differed little when fed the same phytoplankton species at concen- 
trations close to those found in the Pacific Ocean off La Jolla. 
Continuously and nocturnally feeding specimens of different origin 
increased their grazing rates when food concentrations decreased. 
The differences between mean ingestion rates of continuous and 
nocturnal feeders were insignificant. (auth) 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 18591, 19042, 19043, 19045, 
21035, 21041 


21045 (ERDA—92(Vol.2), pp 994-1008) Digital processing of 
infra-red scanner data for radiometric temperature analysis of ther- 
mal plumes. Langner, D.; Michael, J.; Wright, D. (EG and G, Inc., 
Los Alamos, NM). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

A method for digitally reducing thermal plume data ob- 
tained from a Bendix Thermal Mapper is presented. The method 
includes a distortion removal technique and the calculation of ap- 
parent blackbody temperature from the scanner’s output film. The 
method is illustrated using data obtained with a Bendix scanner 
over the Surry Station nuclear power generating facility located on 
the James River in Surry, Virginia. (auth) 


21046 (SAN—807X5) Investigations of physical processes af- 
fecting leaf temperature profiles and primary production in the red 
mangrove ecosystem. Modification 8 progress report. Miller, P.C. 
(Scripps Clinic and Research Foundation, La Jolla, Calif. (USA)). 
[nd]. Contract AT(04-3)-807. 2p. Dep. NTIS $3.50. 

Profiles of carbon dioxide, air temperature, and vapor densi- 
ty were measured in a red mangrove canopy in south Florida. 
Results indicated that the microclimate model will predict profiles 
of air temperature within 2°C, humidity within | g m~*, and CO, 
levels within | ppM through the vegetation canopy. Simulations of 
mangrove response to thermal additions indicate that in the sub- 
tropical climate photosynthesis is increased in winter and 
decreased in summer by thermal additions, but in tropical climates 
photosynthesis is decreased throughout the year. Studies on 
seedlings of South Florida mangroves, Rhizophora mangle, Avicen- 
nia germinans, and Laguncularia racemosa, indicated that short- 
term effects of higher root temperatures cause less water stress 
than cooler root temperature. (HLW) 


21047 (VHL-K—10-6) Nuclear power plant in the Oslofjord 

district. Report 6, Tracer experiment at Brenntangen. Land, J.; 

Tesaker, E. (Trondheim Univ. (Norway). Vassdrags- og Hav- 

Sow. Jan 1972. 21p. (In Norwegian). NTIS (US Sales 
ly). 

An experiment using inactive tracer was carried out at 
Brenntangen in order to obtain better knowledge of the diffusion 
and advection of thermal effluents discharged from a nuclear 
power plant in the Oslofjord district. About 0.5m* of water was 
pumped from a depth of 20m, tracer was added and the water 
discharged at the surface. The stream with the tracer formed a 
layer somewhat under the surface due to the natural density layers 
in the recipient. The discharge was continuous from July 3rd to 
July 17th 1971. In the course of this period the concentration 
profiles of the tracer were measured along the east side of the 
fjord from Boelnes to Hvitsten. Concurrent observations of wind, 
current, temperature and salinity were made. No measurable accu- 
mulation of tracer occurred during the 14 days the experiment 
lasted. This indicates considerable movement in the waters. The 
tracer was, in several profiles, only found in thin layers, and, in a 
few cases, in seveal separate layers. The experiment did not give 
results which could be used to calculate quantitative diffusion 
parameters, but it seems clear that advection and horizontal diffu- 
sion are the dominating factors in spreading mechanisms, com- 
pared with vertical diffusion. 


21048 Thermal pollution analysis. Volume 36. Progress in as- 
tronautics and aeronautics. Conference on thermal pollution analy- 
sis, Blackburn, Virginia, May 13—14, 1974. Schetz, J.A. (ed.). 
New York; American Institute of Aeronautics and Astronautics 
(1974). 305p. (CONF-740584— ). $20.00. 
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From Thermal pollution analysis conference; Blackburg, 
Virginia, USA (13 May 1974). 

The two primary aims of the conference were to provide a 
status report on the development of predictive analyses for tem- 
perature patterns in waterways with heated discharges and to ena- 
ble the principal workers in the field and the current and potential 
users of the results of their endeavors to interact closely. The 
volume has the same first aim, as well as to provide a concise 
reference work for others who wish to enter the field or use the 
results. Separate entries were made for each of the 17 papers. 


21049 Prediction of temperature increases from thermal 
discharges: a systems approach. Matchett, D.L. (Stone and 
Webster Engineering Corp., Boston). pp 17-34 of In Thermal pol- 
lution analysis. Vol. 36. Schetz, J.A. (ed.). New York; American 
Inst. of Aeronautics and Astronautics (1974). 

From Thermal pollution analysis conference; Blackburg, 
Virginia, USA (13 May 1974). 

See CONF-740584—. 

Prediction of temperature increases expected to occur in a 
water body due to thermal discharges must be made to provide a 
basis for assessment of environmental impact. Techniques available 
fall into 3 categories: (1) empirical projections from measurements 
of existing discharges, (2) theoretical models derived from basic 
physical laws, and (3) physical models which simulate prototype 
conditions. A combined approach has been developed which uses 
the best features of mathematical modeling, hydraulic modeling 
and direct field measurements to provide the input to a system 
model which can predict transient temperature changes in the 
discharge area of a steam electric power station sited on the coast 
and subject to reversing tidal currents. This approach has proved 
to be efficient and has provided results which were used to demon- 
strate compliance with applicable thermal discharge criteria. 
(auth) 


21050 Analysis of heated discharges to the environment. 
Mehta, B.M.; Ahlert, R.C. (Rutgers-the State Univ., New Brun- 
swick, NJ). pp 35-51 of In Thermal pollution analysis. Vol. 36. 
Schetz, J.A. (ed.). New York; American Inst. of Aeronautics and 
Astronautics (1974). 

From Thermal pollution analysis conference; Blackburg, 
Virginia, USA (13 May 1974). 

See CONF-740584—. 

one-dimensional thermal energy model has _ been 
developed to simulate the temperature profile of stream as a func- 
tion of time and position. Time-varying meteorological conditions 
are entered into the problem as boundary conditions. The problem 
is solved by an implicit finite difference scheme. Summertime 
stream temperature conditions for the Delaware River, between 
East Stroudsberg and Trenton, have been simulated to within 1°F. 
Significant variations in stream temperature are observed in the 
vicinity of power plants. Equilibrium temperature and exchange 
coefficients are calculated at intervals of three hours. Equilibrium 
temperature varies over a broad range during the period of a day. 
Solar radiation and wind speed are the most important parameters 
in the calculation of equilibrium temperature. (auth) 


21051 Mathematical simulation of water temperature to deter- 
mine the impact of raising an existing dam. Norton, W.R.; King, 
I.P. (Water Resources Engineers, Walnut Creek, CA). pp 53-70 of 
In Thermal pollution analysis. Vol. 36. Schetz, J.A. (ed.). New 
York; American Inst. of Aeronautics and Astronautics (1974). 

From Thermal pollution analysis conference; Blackburg, 
Virginia, USA (13 May 1974). 

See CONF-740584—. 

Increasing the height of an existing dam will alter, among 
other things, its storage volume, average detention time, surface 
area, and internal distribution of temperature and thermal energy. 
Such a modification has become a possibility for a dam in the 
Northwestern United States for the purposes of increased 
hydroelectric power generation. To quantifiably address questions 
concerning the expected changes in temperature in both the reser- 
voir itself and in its downstream releases a mathematical simula- 
tion of water temperature has been carried on the project for exist- 
ing and modified configurations. Adding to the complexity of the 
problem is the fact that the dam to be raised is located upstream 
of two other dams, one large and one small. For this reason it was 
necessary that temperature behavior be simulated for the three 
serial projects with the output from one used as input to the next. 
Two mathematical models were used. The first, used on the two 
larger dams, simulates the vertical distribution of temperature, 
while the second, used on the smaller reservoir and downstream, 
simulates horizontal temperature gradients. The result of the work 
was to show that the proposed modification in the dam had mea- 
surable impact on the system’s temperature behavior but the max- 
imum change was only about 2°C at the downstream-most point. 
The changes do not appear significant from an environmental 
point of view. (auth) 
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21052 Heat transfer and fluid mechanics of the thermal pollu- 
tion problem. Schetz, J.A.; Chien, C.J.; Sill, B.L. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg). pp 71-84 of In 
Thermal pollution analysis. Vol. 36. Schetz, J.A. (ed.). New York; 
American Inst. of Aeronautics and Astronautics (1974). 

From Thermal pollution analysis conference; Blackburg, 
Virginia, USA (13 May 1974). 

See CONF-740584—. 

The results of a coordinated, three-pronged study of the 
development of the three-dimensional mixing zone produced by a 
heated discharge in a waterway are presented. An approximate 
analysis and a detailed computer solution procedure are 
developed, and the resulting predictions are compared with labora- 
tory experiments. (auth) 


21053 Buoyant jets in confined surroundings. Jirka, G.H.; Har- 
leman, D.R.F. (Massachusetts Inst. of Tech., Cambridge). pp 85- 
103 of In Thermal pollution analysis. Vol. 36. Schetz, J.A. (ed.). 
aa York; American Inst. of Aeronautics and Astronautics 
( 

From Thermal pollution analysis conference; Blackburg, 
Virginia, USA (13 May 1974). 

See CONF-740584—. 

Jet analysis by means of the ordinary differential equations, 
obtained through integration of the governing equations normal to 
the jet trajectory, is an efficient and accurate technique for the 
evaluation of thermal discharges. However, in certain instances 
some of the underlying assumptions, such as small spreading and 
negligible pressure gradients, may be violated and hence the ap- 
plicability of the analysis restricted. In the heated surface jet, 
buoyancy exerts a distorting influence on jet behavior, promoting 
lateral spreading. It is shown that available techniques are only 
capable to predict the transition from non-buoyant to more 
buoyant behavior. The limiting case of buoyancy dominated flow 
cannot be predicted reliably. Submerged buoyant jets in water of 
finite depth may exhibit vertical instabilities following impingement 
upon the free surface. In case of instability, recirculation of al- 
ready mixed water into the jet zone will occur. Criteria which 
determine the stable and unstable range as a function of governing 
parameters are presented. Thermal multiport diffusers are usually 
characterized by an unstable, recirculating near-field and hence 
simple buoyant jet analyses are not valid. (auth) 


21054 Analysis of submerged thermal discharge from ocean- 
sited power plants. Mangarella, P.A. (Univ. of Massachusetts, Am- 
herst). pp 105-120 of In Thermal pollution analysis. Vol. 36. 
Schetz, J.A. (ed.). New York; American Inst. of Aeronautics and 
Astronautics (1974). 

From Thermal pollution analysis conference; Blackburg, 
Virginia, USA (13 May 1974). 

See CONF-740584—. 

Thermal plume characteristics for a submerged thermal 
discharge typical of an 1100 MW(e) power plant are presented 
based on the generalized integral analysis developed by Hirst for 
discharges from a circular port into a fluid of infinite extent. The 
effects of environmental conditions (current, stratification) and en- 
gineering design (outlet diffuser velocity and geometry) on the 
thermal plume are presented. Thermal influence is judged based 
on mixing zones defined by temperature excess isotherms. (auth) 


21055 Thermal pollution in a bounded waterway. Sill, B.L.; 
Schetz, J.A. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg). pp 121-138 of In Thermal pollution analysis. Vol. 36. 
Schetz, J.A. (ed.). New York; American Inst. of Aeronautics and 
Astronautics (1974). 

From Thermal pollution analysis conference; Blackburg, 
Virginia, USA (13 May 1974). 

See CONF-740584—. 

The turbulent mixing of heated discharges in a shallow, 
bounded waterway has been studied by means of laboratory ex- 
periments and an approximate analysis. Various flow visualization 
techniques and fine-scale probing for velocity and temperature 
profiles were employed in the experiments. The analytical work is 
based upon an integral method using simple, slug-flow profiles. 
The occurrence of large recirculation zones under some conditions 
was investigated in detail. (auth) 


21056 Heat dissipation by spray cooling. Ryan, P.J. (Oak 
Ridge National Lab., TN). pp 139-152 of In Thermal pollution 
analysis. Vol. 36. Schetz, J.A. (ed.). New York; American Inst. of 
Aeronautics and Astronautics (1974). 

From Thermal pollution analysis conference; Blackburg, 
Virginia, USA (13 May 1974). 

See CONF-740584—. 

A large percentage of new thermal power stations propose 
to use some method of closed cycle cooling. For many stations 
land is not available for cooling ponds, and in some cases cooling 
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towers may be rejected on aesthetic grounds, or because of salt 
drift problems. For these stations spray cooling may provide an at- 
tractive solution. The thermal performance of cooling systems 
utilizing spray modules is guaranteed by the manufacturer, and 
field tests indicate that in most cases the design performance is 
being met. Three models are presently available for prediction of 
thermal performance, all of which contain empirical factors 
derived from measurements on a single module, or on existing 
open cycle systems (less than 100 modules). Caution should be 
used in applying these models to large scale (400 module) closed 
cycle systems. The main environmental problems associated with 
spray cooling are drift loss, fog formation and noise. On the basis 
of limited field observations, these problems do not appear to be 
too significant. (auth) 


21057 Experimental investigation of deep submerged multiple 
buoyant jets into stagnant and co-moving ambients. Kannberg, 
L.D.; Davis, L.R. (Oregon State Univ., Corvallis). pp 153-163 of 
In Thermal pollution analysis. Vol. 36. Schetz, J.A. (ed.). New 
York; American Inst. of Aeronautics and Astronautics (1974). 

From Thermal pollution analysis conference; Blackburg, 
Virginia, USA (13 May 1974). 

See CONF-740584—. 

Results of an experimental investigation into the mixing 
characteristics of a multiport, submerged thermal diffuser discharg- 
ing into a non-stratified ambient are presented. The experiments 
simulated a single row of jets discharging warm water horizontally 
into a cool stagnant or co-moving ambient. Results are compared 
with previous experimental and analytical work. It was found that 
the effect of neighboring plumes could not be neglected even 
though they had not yet merged, and that the overall effect was to 
reduce the dilution as compared to single port discharge with the 
same Froude number. Even small currents were found to have a 
strong effect on plume trajectory, dilution and plume growth. 
(auth) 


21058 Numerical model for a turbulent buoyant jet in a shal- 
low open channel. Markham, D.M.; Lewis, C.H. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg). pp 203-218 of In 
Thermal pollution analysis. Vol. 36. Schetz, J.A. (ed.). New York; 
American Inst. of Aeronautics and Astronautics (1974). 

From Thermal pollution analysis conference; Blackburg, 
Virginia, USA (13 May 1974). 

See CONF-740584—. 

A numerical model for a turbulent, three-dimensional, 
heated jet is presented. The steady-state Navier-Stokes equations 
are solved numerially using a vorticity-velocity formulation in 
order to predict the spreading of the jet and the temperature dis- 
tribution in the jet mixing region. A variable eddy viscosity is used 
with the retention of the more significant gradient contributions of 
it in the governing equations. A Boussinesq approximation of the 
body force is used. The results obtained for laminar flow in a 
square duct and for an unheated turbulent jet are presented as a 
test of the model. The term involving the gradient of the eddy 
viscosity in the equation for the vertical component of the vorticity 
is shown to significantly increase the spread of the jet. The numeri- 
cal model for the turbulent, heated jet in a shallow open channel 
produced a reasonable prediction for the spread in the near jet re- 
gion but a large underprediction for the far field region. This 
results from a grid spacing limitation with our present computer. 
The temperatures in the jet mixing region were higher than those 
obtained experimentally in the far field. The results also show 
qualitative details, such as the jet’s vortex, spread, rise, and its en- 
trainment of freestream fluid. (auth) 


21059 Waste characterization studies for raceway production of 
catfish. Gordon, J.A. (Tennessee Valley Authority, Chattanooga). 
Ind. Wastes (Chicago); 21: No. 6, 28-31(1975). 

From 29. industrial waste conference by Purdue Research 
Foundation; Lafayette, IN, USA (1974). 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 19293, 19294, 19480, 19502, 
19640, 21009, 21062 


21060 (PRNC—197-A) Foraminifers and carbonate com- 
ponents of sediments off the Islote Norco NP-1 site. Seiglie, G.A. 
(Puerto Rico Nuclear Center, Mayaguez). Jun 1975. Contract 
E(40-1)-1833. 30p. Dep. NTIS $4.00. 

Methods of obtaining and analyzing sediment samples are 
described. Living foraminiferans and_ shells of benthic 
foraminiferans were identified and results are tabulated. Graphs 
are presented of distribution patterns of polished and unpolished 
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foraminiferans in relation to total foraminiferans and of distribu- 
tion patterns of polished and unpolished fragments of coralline 
algae. An increase in the rate of sedimentation of terrigenous 
materials from the Pleistocene to recent time was indicated by 
higher percent of unpolished inorganic terrigenous fragments 
in relation to polished fragments. (HLW) 


21061 Water level fluctuations due to Earth tides in a well 
pumping from slightly fractured rock. Marine, I.W. (E.1. 
du Pont de Nemours and Co., Aiken, SC). Water Resour. Res.; 11: 
No. 1, 165-173(Feb 1975). 

At the Savannah River plant of the Atomic Energy Commis- 
sion near Aiken, South Carolina, there are three distinct ground- 
water systems; the coastal plain sediments, the crystalline 
metamorphic rocks, and a buried Triassic basin. The coastal plain 
sediments include several Cretaceous and Tertiary granular 
aquifers and aquicludes, the total thickness being about 305 m. 
Below these sediments, water occurs in small fractures in crystal- 
line metamorphic rock (hornblende schist and gneiss with lesser 
amounts of quartzite). Water level fluctuations due to earth tides 
are recorded in the crystalline metamorphic rock system and in the 
coastal plain sediments. No water level fluctuations due to earth 
tides have been observed in wells in the Triassic rock because of 
the very low permeability. The water level fluctuations due to 
earth tides in the crystalline rock are about 10 cm, and those in 
the sediments are about 1.8 cm. The use of water level fluctuations 
due to earth tides to calculate porosity appears to present practical 
difficulties both in the crystalline metamorphic rock system and in 
the coastal plain sediments. In a l-yr pumping test on a well in the 
crystalline metamorphic rock the flow was controlled to within 0.1 
percent of the total discharge, which was 0.94 I/s. The water level 
fluctuations due to earth tides in the pumping well were 10 cm, 
the same as when this well was not being pumped. (auth) 


REGULATIONS 
REFER ALSO TO CITATION(S) 19460, 19476, 22396 


21062 (NTIS/PS—75/712) Ocean law (a bibliography with ab- 
Stracts). Report for 1964—Sep 1975. Brown, R.J. (National 
Technical Information Service, Springfield, Va. (USA)). Sep 1975. 
168p. NTIS $25.00. 

Supersedes NTIS/PS—74/134. 

The bibliography cites national and international laws on 
fishing, undersea mining, shipping, dredging, territorial waters, 
navigation regulations, seafloor minerals, offshore drilling, and 
water pollution. (Contains 163 abstracts) (GRA) 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 18591, 18791, 19447, 19452, 
19453, 19454, 19457, 19460, 19471, 19472, 19475, 19476, 
19515, 19517, 19520, 19528, 19533, 19543, 19545, 19570, 
20962, 20972, 21013, 21066, 21112, 21183, 21184, 21309, 
21310, 21311, 21313, 21314, 21315, 21316, 21318, 21319, 
21320, 21321, 21322, 21325 


21063 (BNL—50478, pp 69-76) Energy conservation. Mar- 
mor, M.; Brainard, J.; Lee, J. 26 Nov 1976. 

In Brookhaven National Laboratory Regional Energy Stu- 
dies Program. Annual report for fiscal year 1975. 

Regional energy conservation strategies, including an 
evaluation of the degree of implementation expected for particular 
conservation strategies, the energy system impacts, and the legisla- 
tive and institutional mechanisms required to implement them, are 
discussed. (CH) 


21064 (CONF-760534—1) Modular integrated utility system 
(MIUS) as a potential influence on community development. Mixon, 
W.R. (Oak Ridge National Lab., Tenn. (USA)). 1976. 18p. Dep. 
NTIS $3.50. 

From 5. annual environmental pollution symposium; Menlo 
Park, California, United States of America *USA® (12 May 1976). 

This paper summarizes the MIUS concept and the type and 
extent of potential application. Possible interactions between MIUS 
and the local community are identified from a comparison of 
technological and physical characteristics of MIUS with alternative 
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conventional utilities. Possible impacts on land use and patterns of 
community development are emphasized. 


21065 (N—75-15503) Social cost considerations and legal con- 
straints in implementing modular integrated utility systems. Final 
report, Dec 1973—Dec 1974. Lede, N.W.; Dixon, H.W.; King, O.; 
Hill, D.K. (Texas Southern Univ., Houston (USA)). Dec 1974. 
250p. (NASA-CR— 140894). NTIS $7.50. 

Social costs associated with the design, demonstration, and 
implementation of the Modular Integrated Utility System are con- 
sidered including the social climate of communities, leadership pat- 
terns, conflicts and cleavages, specific developmental values. MIUS 
utility goal assessment, and the suitability of certain alternative op- 
tions for use in a program of implementation. General considera- 
tions are discussed in the field of socio-technological planning. 
These include guidelines for understanding the conflict and diversi- 
ty; some relevant goal choices and ideas useful to planners of the 
MIUS facility. 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 18833, 20882, 21008, 21183, 
21309, 21311, 21313, 21321, 21322 


21066 (BNL—50478) Brookhaven National Laboratory Re- 
gional Energy Studies Program. Annual report for fiscal year 1975. 
Palmedo, P.F. (ed.). (Brookhaven National Lab., Upton, N.Y. 
(USA)). 26 Nov 1975. Contract E(30-1)-16. 139p. Dep. NTIS 
$7.00. 

Separate abstracts were prepared for four sections of this 
report. (CH) 


21067 (BNL—50478, pp 7-14) Regional framework for energy 
planning. 26 Nov 1976. 

In Brookhaven National Laboratory Regional Energy Stu- 
dies Program. Annual report for fiscal year 1975. 

Progress is reported in the construction of a region-wide set 
of data on environmental quality, socio-economic information, and 
energy supply and demand in the northeastern states. The work 
that is described has two principal intents: the development of a 
set of data and models through which alternative energy futures of 
the northeast can be analyzed; and the development of an un- 
derstanding of the mechanisms through which energy decisions are 
made in the region and of possible improvements in that decision 
structure. Topics discussed include the acquisition and analysis of 
environmental data of most immediate importance to the program, 
including data on air quality, air pollution emissions, meteorologi- 
cal data, and an evaluation of the BNL computer system as a 
means of data base management. The current northeast reference 
systems were reviewed and regional energy models were developed 
to provide the framework for understanding the priorities of ener- 
gy policy issues and for calculating the impacts of alternative fu- 
ture strategies. Because of its unique position as a major energy 
producing area in the Northeast, Pennsylvania was the subject of a 
special modeling effort and data are presented on energy consump- 
tion by type of fuel in comparison with national average values. It 
is pointed out Pennsylvania is a major producer and supplier of 
coal for the Northeast and the rest of the nation and that fossil 
fuel supplied virtually all of Pennsylvania's energy needs. (CH) 


21068 (BNL—50478, pp 45-67) Use of coal in the Northeast. 
26 Nov 1976. 

In Brookhaven National Laboratory Regional Energy Stu- 
dies Program. Annual report for fiscal year 1975. 

Results are reported from studies of the use of coal in the 
Northeast, including the development of air pollutant transport 
models and health and environmental impact models that can be 
used to analyze the impacts of alternative coal utilization strate- 
gies. The analysis of technical means of using coal as a function of 
time into the future and the physical constraints on such use are 
also considered. (CH) 


21069 (BNL—50478, pp 77-89) Energy facility siting. 26 Nov 
1976. 


In Brookhaven National Laboratory Regional Energy Stu- 
dies Program. Annual report for fiscal year 1975. 

The development of siting methodologies appropriate to re- 
gional scale analysis of energy sources and the analysis of facility 
a aspects of the northeastern energy policy are discussed. 
(CH) 


21070 (NSF-RA-N—74-216) WISSIM: a simulation command 
language. Part I. Users guide to WISSIM commands. IES report 39. 
Kishline, P.D.; Buehring, J.S. (Wisconsin Univ., Madison (USA). 
Inst. for Environmental Studies). Dec 1974. 50p. National Science 
Foundation, Washington, DC. 


This report is a detailed users guide for WISSIM 
(WISconsin SIMulation), a simulation control language. The design 
of the command language is such that the user need only know 
enough FORTRAN to write the rules of change from one time 
period to the next of the system being simulated. WISSIM provides 
the user time incrementation, graphing, changing values, output of 
requested values, and the saving of values for examination at a 
later time. The purpose, format, and several examples ae provided 
for each command. 


21071 (NSF-RA-N—74-220) WISSIM: a simulation command 
language. Part II. Users guide for interfacing WISSIM and simula- 
tion models. IES report 40. Buehring, J.S.; Kishline, P.D. 
(Wisconsin Univ., Madison (USA). Inst. for Environmental Stu- 
oe. Dec 1974. 25p. National Science Foundation, Washington, 


WISSIM (Wisconsin Simulation) is a computer simulation 
control language designed to provide a convenient interface 
between computer simulation models and their users and to 
facilitate the writing of such models. WISSIM is linked with a user- 
written FORTRAN program that contains the code for the actual 
simulation. The control language has commands to modify and dis- 
play parameters, print reports, save data, and graph data. This re- 
port contains the information necessary to interface a FORTRAN 
simulation program with WISSIM. 


21072 (NSF-RA-N—74-234) Impact on air quality of alternate 
strategies for the production, distribution, and utilization of energy 
in Texas, 1975—2000. Project E/S-2, final Stewart, B. 
(Texas Air Control Board, Austin (USA)). Jan 1975. 311p. Dep. 
NTIS $9.75. 

For Governor's Energy Advisory Council of Texas. 

Three alternate energy growth patterns were studied for 
Texas in light of air pollution emissions. Emission calculations 
were made assuming that all growth will comply with presently ap- 
plicable Federal new source performance standards and with best 
available control technology of 1974. No consideration was given 
to probable advances in air pollution control technology. Electric 
power generation, petrochemical manufacture, petroleum refining, 
non-metal mining and processing, agricultural processes, chemical 
pulping, and transportation sources were studied. Large increases 
in sulfur dioxide and particulate matter were projected from in- 
creased usage of high-sulfur fuels and of solid and liquid fossil 
fuels. Projected decreases in hydrocarbon and carbon monoxide 
emissions result from present regulations on stationary and mobile 
sources. Dispersion modeling for metropolitan areas indicate com- 
pliance with the Federal ambient air quality standard for sulfur 
dioxide through 1985. (PCS) 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 18690, 20886 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


21073 (COO— 119-250, pp 164-165) Preliminary report: com- 
formation 


parison of bone in various sites in trabecular bone from a 
five year old beagle. Kimmel, D.B.; Wronski, T.J.; Dell, R.B.; Jee, 
W.S.S. 31 Mar 1975. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

Areas of trabecular bone from the sacrum, proximal hu- 
meral metaphysis, and proximal tibial metaphysis, as well as the rib 
biopsy were examined with an ultraviolet microscope. All three 
sites, sacrum, proximal humeral metaphysis, and proximal tibial 
metaphysis, showed less bone formation activity at the trabecular 
bone surface when compared to the rib biopsy site. (HLW) 


21074 (SAND—76-0141) Trial census of large animals using 
infrared. McDonald, G.C. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Apr 1976. Contract AT(29-1)-789. 12p. Dep. NTIS 
$3.50. 

Infrared equipment was mounted in a New Mexico State 
aircraft for test flights over the State Game and Fish Department's 
fenced enclosure near Silver City on December 15 and 16, 1975. 
The objective was to determine whether current infrared 
techniques are adequate for making a game count. The results 
were not definite enough to encourage commercial equipment 
companies to optimize scanning gear for that unique purpose. 


BIOMEDICAL SCIENCES, BASIC STUDIES 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 21065, 21299, 21317 


21075 (BNWL— 1943) Grasshopper populations inhabiting the 
B-C Cribs and REDOX Pond Sites, 200 Area Plateau, United States 

Research and Development Administration's Hanford Reser- 
vation. Sheldon, J.K.; Rogers, L.E. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Feb 1976. Contract E(45-1)- 
2130. 48p. Dep. NTIS $5.50. 

The purpose of this study was to determine the taxonomic 
composition, abundance, and food habits of grasshopper popula- 
tions inhabiting the 200 Area plateau. Two sites were selected for 
detailed study, one near the B-C Cribs control zone and the other 
near the former REDOX Pond. A total of 14 grasshopper species 
were collected from the B-C Cribs study area and 16 species from 
the REDOX Pond area. Thirteen of these species occurred at both 
locations. Population density was low throughout most of the 
spring, increased in late May, and reached a peak of about 4 
grasshoppers per square meter in early July. A dietary analysis 
showed that 7 of the 28 species of vascular plants recorded from 
the area were major components in grasshopper diets. These in- 
cluded needle-and-thread grass (Stipa comata), turpentine cymop- 
terus (Cymopterus terebinthinus), Carey's balsamroot 
(Balsamorhiza careyana), western tansymustard (Descurainia pin- 
nata), Jim Hill mustard (Sisymbrium altissimum), big sagebrush 
(Artemisia tridentata) and green rabbitbrush (Chrysothamnus 
viscidiflorus). The plant most heavily utilized was big sagebrush, 
followed by turpentine cymopterus, green rabbitbrush, and Carey's 
balsamroot. Other species were less frequently eaten. Several 
plants were present in the diet at a much higher frequency than 
they occurred in the environment, indicating that they were 
preferred food items. 


21076 (ERDA-tr—133) Birds of the Chukotski Peninsula and 
Wrangel Island. Portenko, L.A. 1972. Translation of Ptitsi Chukot- 
skogo Poluostrova i Ostrova Vrangelya, Nauka, Leningrad, 1972, 
Volume 1. 10p. Dep. NTIS $3.50. 

Results of studies on the peregrine falcon are reported. Data 
on range and population were collected from observations of birds 
in nesting grounds at various locations. Observations on habitations 
were made in hills, elevated stretches of river banks, near cliffs, 
and far out at sea. Dates of arrival and departure were recorded 
and observations were made on breeding behavior. Food of 
peregrine falcons consisted chiefly of birds. Four subspecies of 
Falco peregrinus are described. (HLW) 


21077 Models for cultural inheritance. I. Group mean and 
within group variation. Cavalli-Sforza, L.; Feldman, M.W. 
(Stanford Univ., CA). Theor. Popul. Biol.; 4: No. 1, 42-55(Mar 
1973). 

It has been demonstrated that, if g (the group effect) is dif- 
ferent from zero and positive, however small, in spite of new varia- 
tion arising at every generation the variation of the trait within the 
group will stabilize at a finite level. The stable amount of the varia- 
tion depends on the mode of transmission, which has been con- 
sidered here to be either uniparental or biparental, on the value of 
g, on the size of the group if the progeny size is not constant, and 
on the amount of new variation produced per generation. Indepen- 
dent groups will differentiate one from the other randomly, at a 
rate which is a function of the mode of transmission (uni or 
biparental), the g value, and the size of the group. Ways to study 
discontinuous traits have been given. If discontinuity arises from 
imposition of a perceptive threshold on the existing variation, and 
therefore the variate is not truly discontinuous, its behavior is still 
predictable by the same rules, and a transformation for study of 
the frequencies of observations above or below threshold has been 
given, which permits the prediction of the trend of changes with 
time. A truly discontinuous character will undergo fixation of one 
or other character state, as for alleles in random genetic drift, but 
the rate of fixation will be decreased by group action. 


21078 Effects of interference with cerebellar maturation on the 
development of locomotion. An experimental model of neu- 
robehavioral retardation. Alman, J. (Purdue Univ., West Lafayette, 
IN). pp 41-91 of In Brain mechanisms in mental retardation. New 
York; Academic Press, Inc. (1975). 

The use of rats as animal models for the study of neu- 
robehavioral retardation is reviewed. X radiation is used to inter- 
fere with cerebellar maturation in neonatal rates. The cytology of 
maturation and behavioral analysis of motor function were ex- 
amined. It is suggested that these techniques may prove useful in 
the study of conditions which adversely affect behavioral matura- 
tion. (TWP) 
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21079 Effect of chronic conflict on the blood pressure 

with a genetic susceptibility to experimental 
man, R.; Dahl, L.K. (Brookhaven National Lab., Upton, NY). 
Psychosom. Med.; 37: No. 5, 402-416( 1975). 

Rats with a genetic susceptibility to experimental hyperten- 
sion were exposed daily for 13 weeks to a conflict situation that 
resulted in food deprivation and the application of electric shock. 
Other subjects were either food deprived, shocked, both food 
deprived and shocked but without conflict, or not experimentally 
manipulated (control). Despite weekly fluctuations, a pattern 
emerged wherein subjects exposed to conflict usually exhibited the 
highest systolic blood pressures followed in order by subjects ex- 
posed to food deprivation and shock without conflict, rats food 
deprived, rats exposed to shock, and control subjects. Following 
this 13-week period, some of the rats in each group were allowed a 
13-week stress-free recovery period while the rest of the subjects 
were treated as before. During the recovery period most subjects’ 
blood pressure returned to control levels. However, there was 
some indication in a few rats that elevations could persist for ex- 
tended periods after the aversive treatment had been terminated. 
There is probably a genetic component involved in the reaction to 
stress that promotes the development of hypertension, just as there 
is to other hypertensinogenic stimuli. (auth) 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 21115, 21137, 21143, 21147, 
21151, 21173, 21192, 21196, 21289, 21290 


21080 New concept for energy coupling in oxidative phosphor- 
ylation based on a molecular explanation of the oxygen exchange 
reactions. Boyer, P.D.; Cross, R.L.; Momsen, W. Proc. Natl. Acad. 
Sci. U.S.A.; 70: No. 10, 2837-2839(Oct 1973). 

The P/sub i/ reversible HOH exchange reaction of oxidative 
phosphorylation is considerably less sensitive to uncouplers than 
the P/sub i/ reversible ATP and ATP reversible HOH exchanges. 
The uncoupler-insensitive P/sub i/ reversible HOH exchange is in- 
hibited by oligomycin. These results and other considerations sug- 
gest that the relatively rapid and uncoupler-insensitive P/sub i/ 
reversible HOH exchange results from a rapid, reversible hydroly- 
sis of a tightly but noncovalently bound ATP at a catalytic site for 
oxidative phosphorylation, concomitant with interchange of medi- 
um and bound P/sub i/. Such tightly bound ATP has been demon- 
strated in submitochondrial particles in the presence of uncouplers, 
P/sub i/, and ADP, by rapid labeling from **P/sub i/ under essen- 
tially steady-state phosphorylation conditions. These results lead to 
the working hypothesis that in oxidative phosphorylation energy 
from electron transport causes release of preformed ATP from the 
catalytic site. This release could logically involve energy-requiring 
protein conformational change. 


21081 (CONF-751027—9) Synthesis of pteroylglutamic acid- 
3’,5'-*H, by trifluoracetic acid catalyzed exchange with deuterium 
oxide. Palladino, L.; Hachey, D.L.; Blair, J.A.; Rosenberg, I.H.; 
Klein, P.D. (Argonne National Lab., Ill. (USA)). 1975. Contract 
W-31-109-Eng-38. 16p. Dep. NTIS $3.50. 

From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 

Pteroylglutamic acid (1) was deuterated by trifluoroacetic 
acid catalyzed exchange with deuterium oxide. The product, 
pteroylglutamic acid-3'5’-*H,(2), was specifically deuterated in the 
aromatic protons of the p-aminobenzoyl (PABA) moiety; the 
protons on C;, C9 and in the glutamic acid residue were not 
exchanged. Deuterium incorporation was measured by chemical 
ionization mass spectrometry. Pteroylglutamates were cleaved by a 
base-catalyzed, oxidative hydrolysis to PABA, which was converted 
to the methyl ester, N-trifluoroacetate for GC-CI-MS analysis. 
Products from the exchange typically contained | percent 7H», 9 
percent 7H, and 90 percent 7H, species. The procedure may be 
used to label specifically various analogs of | with deuterium in 
the PABA portion of the molecule. 


21082 (CONF-761002—1) Co-use of retention time and band- 
width measurements in quantitative evaluation of the nucleotide 
pool derived from mammalian cells. Khym, J.X.; Bynum, J.W.; Vol- 
kin, E. (Oak Ridge National Lab., Tenn. (USA); Tennessee Univ., 
Oak Ridge (USA). Graduate School of Biomedical Sciences). 
1976. 36p. Dep. NTIS $4.00 

From 28. southeastern regional meeting of American 
Chemical Society on biological applications of liquid chromatog- 
raphy; Gatlinburg, Tennessee, United States of America *USA® (27 
Oct 1976). 

In our studies involving the metabolic functions of free 
nucleotides in mammalian cells, we have found that certain less 
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common nucleoside phosphates and nonnucleotide components, 
such as the nucleosides and bases, co-elute with nucleotides such 
as AMP, GMP, CDP,ADP, etc. in our high resolution anion- 
exchange procedure. This type of interference was discovered by 
the rigorous comparison of both retention times and bandwidths of 
solute bands from unknown mixtures and authentic compounds 
which had been chromatographed under identical conditions. To 
eliminate this interference, we carry out a fractionation of acid- 
soluble components by chromatography on polyacrylamide gel 
columns. This preliminary step allows nucleotides to be separated 
as a group from bases and nucleosides. Examples of such com- 
bined chromatography are given, and the use of this technique in 
obtaining valid quantitations for nucleotide pools is demonstrated. 


21083 (COO—875-176) Energy transfer mechanisms in 
photobiological reactions. Progress report, 1 August 1975—30 April 
1976. Spikes, J.D. (Utah Univ., Salt Lake City (USA). Dept. of 
Biology). 30 Apr 1976. Contract E(11-1)-875. 8p. Dep. NTIS 
$3.50. 


As in our earlier work on the sensitized photooxidation of 
substituted phenylalanines, ring substituents were found to have a 
marked effect on the photooxidation of uracil. This compound was 
selected as a typical pyrimidine for detailed studies of the 
mechanism of photooxidation of molecules of biological im- 
portance. The photooxidation of a series of 5-substituted uracils as 
sensitized by eosin Y, ruthenium bipyridyl, 3-methyl-lumiflavin and 
methylene blue was studied using oxygen electrode and flash 
photolysis techniques. Different substituents had very different ef- 
fects on the rates of photooxidation with a given dye, and some 
substituents could shift the mechanism from a singlet oxygen 
pathway to an electron abstraction pathway (or vice versa). A 
study of the effects of porphyrin structure in relation to photosen- 
sitizing characteristics was completed. An examination of the local- 
ized selective photooxidation of amino acids in the vicinity of the 
heme binding site of horseradish peroxidase was made using 
specifically-bound protoporphyrin IX and other porphyrins as sen- 
sitizers. Preliminary studies were carried out on the use of sen- 
sitized photooxidation as a tool to study the contribution of 
histidine-containing crosslinks to the mechanical-thermal proper- 
ties of mammalian tendon as well as the role of membrane proper- 
ties in determining the rate and direction of swimming of certain 
microorganisms. 


21084 (COO— 2364-9) Mechanisms for radiation damage in 
DNA. Progress report, August 1, 1975—July 31, 1976. Sevilla, 
M.D. (Oakland Univ., Rochester, Mich. (USA)). 1976. Contract 
E(11-1)2364. 8p. Dep. NTIS $3.50. 

In this project we have proposed a mechanism for radiation 
damage to DNA and detailed a series of experiments utilizing elec- 
tron spin resonance spectrometry to test the proposed mechanisms. 
In this past year several investigations have been completed or are 
nearing completion. These investigations are an ESR study of the 
N,-substituted thymine z-cation radicals; studies of electron reac- 
tions with amino acid anhydrides; and ESR and pulse radiolytic 
studies of electron transfer in dinucleoside phosphate anions. Stu- 
dies which we have made significant progress on in this past year 
are positive ion radicals of the dinucleoside phosphates, and reac- 
tions of the w-cations of thymine derivatives. In the first study the 
spin density distribution in the cation radicals of thymidine and 
thymidine-5'-monophosphate have been elucidated. Couplings are 
found to the ribose group in these radicals. It is believed that these 
results will aid the identification of cation radicals in DNA. In 
study 2, the results indicate that these cyclic anhydrides can un- 
dergo reductive deamination. In study 3, the results show the order 
of electron affinities of the DNA bases to be thymine approximate- 
ly equal to cytosine greater than adenine approximately equal to 
guanine. 


21085 (COO— 2384-5) Technical progress report, August 1, 
1975—July 31, 1976. Siegel, A. (Wayne State Univ., Detroit, 
Mich. (USA)). 1976. Contract E(11-1)-2384. 12p. Dep. NTIS 
$3.50. 

Previous work had demonstrated the presence of a unique 
low-molecular-weight RNA component (LMC) in extracts of 
tobacco mosaic virus (TMV) infected tissue. Enough of this com- 
ponent has been isolated during the past year to ascertain that it 
has a molecular weight of 250,000 daltons and that it acts as an in 
vitro messenger for the synthesis of TMV capsid protein. Thus, we 
conclude that at least one monocistronic messenger RNA for a 
virion coded product is generated during TMV infection. Strains of 
TMV were classified according to nucleotide sequence homology 
of their RNAs. The strains fall into groups by the test employed. 
No differences were observed between strains within a group, 
whereas no homology was detected between groups. Using this in- 
formation, it was possible, in part, to relate differences in capsid 
protein amino acid sequences to the degree of nomology of their 
nucleotide coding sequences. A study was initiated into the Pot Y 
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virus group infection mechanism. In contrast to TMV infection, it 
was determined that for both tobacco etch and potato virus Y that: 
viral RNA synthesis is inhibited by actinomycin B and synthesis by 
virus-related proteins is inhibited by chloramphenicol. 


21086 (COO—2468-2) Potential radiosensitizing antiviral and 
anticancer pyrimidine nucleosides. Technical progress report, June 
1, 1975—December 22, 1975. Prusoff, W.H. (Yale Univ., New 
Haven, Conn. (USA). School of Medicine). Jan 1976. Contract 
E(11-1)-2468. lip. Dep. NTIS $3.50. 

A newly developed method of synthesis now affords the 
large scale production of 5’-amino analogs of a variety of 
nucleosides. This procedure has been used to synthesize the 5’- 
amino analog of 5-iodo-, 5-bromo-, 5-chloro-, 5-fluoro-, 5- 
trifluoromethyl-2’,5’-dideoxyuridine. In addition to the previously 
established antiviral activity of 5-iodo-5'-amino-2',5’-dideoxyu- 
ridine (AIU), we have found 5-bromo- (ABrU) and 5-iodo-5’- 
amino-2’,5'-dideoxycytidine (AIC) to be even more potent an- 
tiviral agents than AIU both in vitro and of AIC against experi- 
mental herpatic keratitis in rabbits. Initial studies indicate a non- 
toxicity in vitro. There is sound reason to predict AIC and ABrC 
to each have a broader spectrum of antiviral activity than AIU and 
to have a similar lack of toxicity. 5-Fluoro- as well as 5- 
trifluoromethyl-5’-amino-2’ ,5'-dideoxyuridine, and 5’-amino 
arabinosyl cytosine (A-ara C) have antiviral activity which is less 
potent than the parent compound, but each has a vastly improved 
therapeutic index. Additional experiments have been performed 
with experimental herpetic keratitis which confirm that AIU has 
similar efficacy but less potency than iododeoxyuridine, however 
the favorable therapeutic index of AIU should make it a preferable 
agent. Metabolic studies show AIU to be incorporated into the 
DNA of only cells infected with herpes simplex virus (HSV) type 
1, and to be phosphorylated by a cell-free extract from only HSV 
infected cells. These findings explain the complete lack of toxicity 
to the uninfected cell whether in vitro or in vivo. 


21087 (COO—3326-47) Photochemistry and enzymology of 
photosynthesis. Annual progress report, May 1, 1975—April 30, 
1976. Kok, B.; Fowler, C.F.; Radmer, R.J.; Hardt, H.H. (Martin 
Marietta Labs., Baltimore, Md. (USA)). Apr 1976. Contract E(11- 
1)-3326. 19p. Dep. NT&S $3.50. 

Work during the reporting period can be separated into four 
main topics. Highlights include oxygen evolution, proton transport, 
acid-base induced fluorescence changes, and mass spectrometer 
studies. Under some conditions we have observed the apparent 
transition of S, to S, in the dark. Redox titrations showed that this 
transition has a midpoint potential of 400 mV at pH 7, and a pH 
dependence of 60 mV per pH unit. The proton uptake and release 
that apparently accompany the reduction and oxidation of 
plastoquinone were found to oscillate with a period of two in flash- 
ing light. Proton release associated with the O,-evolving system 
was found to oscillate with a period of four in flashing light; how- 
ever, only one-half of the protons seemed to be liberated in the 
final O,-evolving step. We found that three to four protons per 
electron were transported from the outside to the inside of the 
thylakoid, which suggests that at each coupling site one electron 
transports two protons simultaneously. Further evidence was ob- 
tained for a base-induced backflow of electrons to the System II 
acceptor Q. A subsequent fluorescence transient, which could not 
be readily rationalized in the context of standard models, was also 
observed. Using whole algae, we observed that molecular O, 
directly competes with CO, for photosynthetically generated 
reducing power via a process unrelated to carbon metabolism. In a 
study using CO,-depleted chloroplasts, we found that bicarbonate 


was not the immediate source of O, in the bicarbonate-dep 
Hill reaction. 
21088 (LA—6313-PR, pp 66-69) Organic and biochemical 


synthesis group. Apr 1976. 

In Biomedical and Environmental Research Program of the 
LASL Health Division. Progress report, January—December 1975. 

Stable isotopes, because of their unique properties and non- 
radioactive nature, have great potential for many fields of science 
and technology. In particular, isotopes of carbon, nitrogen, oxygen, 
and sulfur (the basic building blocks of all biological molecules) 
would be widely used in biomedical and environmental research if 
they were economically available in sufficient quantities and in the 
required chemical forms. The major objective of our program con- 
tinues to be stimulation of the widespread utilization of stable 
isotopes and commercial involvement through development and 
demonstration of applications which have potential requirements 
for large quantities of isotopes. Thus, demand will be created 
which is necessary for large-scale production of stable isotopes and 
labeled compounds and concomitant low unit costs. The program 
continues to produce a variety of labeled materials needed for 
clinical, biomedical, chemical, and environmental applications 
which serve as effective demonstrations of unique and ad- 
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vantageous utilization of stable isotopes. Future commercial in- 
volvement should benefit, and is a consideration in our research 
and development, from the technology transfer that can readily be 
made as a result of our —— and biochemical syntheses and also 
of various techniques involved in applications. 


21089 (UCLA— 12-1062) Double-stranded DNA in methanol- 
ethanol-buffer solvent system. Kay, E. (California Univ., Los An- 
geles (USA). Lab. of Nuclear Medicine and Radiation Biology; 
National Cancer Inst., Bethesda, Md. (USA); National Science 
Foundation, Washington, D.C. (USA)). 27 Apr 1976. Contract 
E(04-1)-Gen-12. 28p. Dep. NTIS $4.00. 

DNA in a solvent system consists of roughly equal volumes 
of methanol and ethanol and 5 percent buffer has a conservative 
CD spectrum of very low intensity above 220 nm and an increase 
of e253 comparable to that of denatured DNA (about 40 percent). 
A direct comparison of this spectrum with the CD of single- 
stranded DNA reveals many differences, indicating DNA in this 
solvent system has conformation different from that of denatured 
DNA. When the alcohols are removed, the B form conformation 
and normal eégs5, are restored in native DNA while single-stranded 
DNA remains denatured. A double-stranded structure of DNA in 
the methanol-ethanol-buffer solvent system is confirmed by the 
neutral cesium chloride density gradient centrifugation of DNA in 
which one chain is labeled with ('*C) thymidine and the other 
(8H)5-bromo-deoxyuridine. The doubly labeled DNA exposed to 
the alcohol solvent system has a centrifugal pattern identical to 
that of control DNA; the two radioactivities co-sediment and form 
a superimposing band, and distinctly different from that of single- 
stranded DNA; *H-labeled (thymidine) chains sediment further 
than “C-labeled chains (5-bromodeoxyuridine). Denatured DNA 
exhibits varying CD spectra depending on solvents. It is suggested 
that single-stranded DNA in different solvent systems assumes dif- 
ferent modes of base stacking. 


21090 (UCRL—52040) Studies on trypsin-like enzymes in 
sperm and early embryos. Penn, A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 9 Dec 1975. Contract W- 
7405-Eng-48. 186p. Dep. NTIS $7.50. 

Thesis. 

Results are reported from a study of acrosomal proteinase, a 
trypsin-like enzyme (TLE), found in the acrosome of all eutherian 
mammals studied to date. It has been implicated in the dissolution 
of a passage for the sperm through the zona pellucida of the egg, a 
step necessary for in vivo fertilization. A cytochemical procedure 
employing autoradiographic film as a gelatin substrate is described 
for in situ detection and localization of acrosomal proteolytic ac- 
tivity. A role for TLE in the early development of embryos is sug- 
gested. (CH) 


21091 (UR—3490-869) Characteristics of the uridine uptake 
system in normal and polyoma transformed hamster embryo cells. 
Lemkin, J.A. (Rochester Univ., N.Y. (USA). Dept. of Radiation 
Biology and Biophysics). 1973. 128p. Dep. NTIS $6.00. 

Thesis. 

The lability of the uridine uptake system in the normal and 
polyoma transformed hamster embryo fibroblast was studied. The 
major areas investigated were: the kinetic parameters of uridine 
transport, a comparison of changes in cellular ATP content by fac- 
tors which modulate uridine uptake, and a comparison of the 
qualitative and quantitative effects of the same modulating agent 
on uridine transport, cell growth, and cellular ATP content. 
Uridine uptake into cells in vitro was examined using tritiated 
uridine as a tracer to measure the amount of uridine incorporated 
into the acid soluble and acid-insoluble fractions of the cells stu- 
died. The ATP content of the cells was determined by the firefly 
bioluminescence method. It was found that the K/sub t/ for uridine 
uptake into the normal hamster embryo cell and two polyoma 
transformed hamster embryo cell lines was identical. However, the 
V/sub max/ for uridine transport was higher in both polyoma trans- 
formed cell lines. Furthermore, the K/sub t/ in both the normal 
and transformed cell cultured in serum-less or serum-containing 
media was identical, although the V/sub max/ was higher in the 
serum-stimulated cell in both the normal and transformed cell. 
Stimulation of the normal cell with adenosine produced a different 
K/sub t/ for uridine transport. Preliminary investigations have 
demonstrated that treatment of the polyoma transformed with 
adenosine also induces a different K/sub t/ (not shown). The K/sub 
i/ for phloretin inhibition in serum-less and serum-stimulated nor- 
mal and polyoma transformed cells was found to be identical in 
each case. 


21092 Chimpanzee (Pan troglodytes) serum high density 
lipoproteins. Isolation and properties of their two major 
apolipoproteins. Scanu, A.M.; Edelstein, C.; Wolf, R.H. (Univ. of 
Chicago Pritzker School of Medicine). Biochim. Biophys. Acta; 
351: 341-347(1974). 
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The two major polypeptides, apo A—I and apo A-Il, of the 
high density lipoproteins of a male normolipemic chimpanzee (P. 
troglodytes) were isolated and characterized. The two polypeptides 
roved similar, but not identical to the corresponding polypeptides 
in man or Macacus rhesus. Of particular relevance was the obser- 
vation that chimpanzee apo A-lIl, like that of man but unlike that 
of rhesus, exists in dimeric forms. This was due to the presence of 
cysteine in Position 6 from the NH,-terminus. (auth) 


21093 Lack of specific correlation of the deoxycytidine 
triphosphate pool level with rate of DNA synthesis. Walters, R.A.; 
Ratliff, R.L. (Univ. of California, Los Angeles). Biochim. Biophys. 
Acta; 414: 221-230( 1975). 

The levels of the four deoxyribonucleoside triphosphate 
pools and the distribution of cells in the various phases of the cell 
cycle have been examined in Chinese hamster cells as thymidine, 
present as a regular constituent in the growth medium, was 
removed in stages. Duration of the DNA synthetic phase was 
lengthened when thymidine was removed from the growth medi- 
um. Temporally correlated with lengthening of the DNA synthetic 
phase upon thymidine removal was a 7-fold increase in level of the 
dCTP pool, reduction in the dTTP and dGTP pools, and little or 
no change in dATP pool. Radioactive labeling procedures in- 
dicated that expansion of the dCTP pool could be completely ac- 
counted for by increased ribonucleotide reductase activity and that 
the dTTP pool switched from a largely exogenous thymidine 
source to endogenous dTTP synthesis as the extracellular 
thymidine concentration was reduced. Deoxyuridine and thymidine 
were apparently transported by the same system in Chinese 
hamster cells, while deoxycytidine was transported by a different 
system. Although deoxycytidine transport was unaffected by 
thymidine, phosphorylation of intracellular deoxycytidine com- 
pounds to the triphosphate level was stimulated by thymidine. 
Cytidine transport was not significantly affected by thymidine. 


21094 Thermodynamic considerations of the deoxyribonucleic 
acid helix-cruciform transition. Maniloff, J. (Univ. of Rochester, 
NY). J. Theor. Biol.; 53: 497-501(1975). 

Thermodynamic considerations of DNA palindromes suggest 
that they should exhibit hysteresis in transitions between helix and 
cruciform states. This behavior could be significant in the biologi- 
cal use of palindromes as DNA regulatory sites. (auth) 


21095 Involvement of the Golgi apparatus in the synthesis and 
secretion of hydroxyproline-rich cell wall glycoproteins. Gardiner, 
M.; Chrispeels, M.J. (Univ. of California, San Diego, La Jolla). 
Plant Physiol.; 55: 536-541(1975). 

Pulse labeling of carrot root phloem parenchyma (Daucus 
carota L. ev. Nantes) tissue with '*C-proline followed by fractiona- 
tion of the cytoplasmic organelles on sucrose gradients was used to 
determine the identiy of the membranous organelles involved in 
the secretion of the hydroxyproline-rich glycoproteins of the cell 
wall. Identification of the organelles was done through electron- 
microscopical observations and through the localization of marker 
enzymes on the sucrose gradients. Enrichment of the organelles in- 
volved in secretion was determined by measuring the percentage of 
the incorporated radioactivity present as '*C-hydroxyproline. The 
Golgi apparatus (dictyosome) was found to be a major site of 
glycoprotein transport. This identification was based on the ob- 
served enrichment of dictyosomes paralleling the purification of 
newly synthesized cell-wall glycoproteins. A marker enzyme for the 
Golgi apparatus, inosinediphosphatase, banded with the newly 
synthesized cell wall glycoproteins on sequential isopycnic and rate 
zonal sucrose gradients. Marker enzymes for the endoplasmic 
reticulum and the plasma memebrane were clearly separated from 
the dictyosome-rich fraction. UDP-arabinose arabinosyl trans- 
ferase, an enzyme involved in the glycosylation of the peptide 
moiety of this glycoprotein, also banded with the dictyosomes on 
both kinds of gradients. The results suggest an important role of 
the Golgi apparatus in the biosynthesis and the secretion of the 
cell wall glycoproteins of higher plants. (auth) 


21096 Primary events and the trapping of energy. Sauer, K. 
(Univ. of California, Berkeley). pp 115-181 of In Bioenergetics of 
photosynthesis. New York; Academic Press, Inc. (1975). 

Studies on photosynthesis are reviewed with regard to the 
absorption of light and the formation of electronic excited states of 
the pigment molecules; the transfer of electronic excitation among 
the molecules in the pigment array; trapping of the excitation of a 
particular location known as the reaction center; and the initiation 
ps — via the transfer of electrons from donors to acceptors. 
(HLW) 


21097 Diurnal course of photosynthesis in Myriophyllum 
spicatum and Oedogonium. McCracken, M.D. (Texas Christian 
Univ., Ft. Worth); Adams, M.S.; Titus, J.; Stone, W. Oikos; 26: 
No. 3, 355-361(1975). 
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Diurnal patterns of photosynthesis were determined for 
Myriophyllum and Oedogonium in Lake Wingra, Wisconsin, on 
four dates in 1971 and two in 1972. Photosynthesis was measured 
by the carbon-14 technique. Mid-day photosynthetic depression 
was observed on some dates, but not on others. Photosynthesis was 
also studied under controlled laboratory conditions. The possible 
influence of internal rhythms, light, and nutrients on diurnal 
photosynthesis patterns is discussed. 


21098 Histone stoichiometry in chicken erythrocyte nuclei. 
Wright, E.B.; Olins, D.E. (Oak Ridge National Lab., TN). 
Biochem. Biophys. Res. Commun.; 63: No. 3, 642-650(7 Apr 
1975). 

In order to establish a quantitative relationship among the 
major histone components in chicken erythrocyte nuclei, an elec- 
trophoretic analysis was performed on purified histone fractions 
and on total histone extracts. The relative staining of the histones 
was calculated from quantitative densitometry of the amido black 
complexes. By comparison with the relative staining of the pure 
histone standards, we have calculated the molar ratios of the 
histones in the total histone extracts. The calculated molar ratios 
are not consistent with previous suggestions of pairs of all histones 
per repeating chromatin unit (the v bodies). 


21099 Effect of differentiation on the repair of DNA single 
strand breaks in neuroblastoma cells. Byfield, J.E.; Lee, Y.C.; 
Klisak, I.; Finklestein, J.Z. (Univ. of California, Los Angeles). 
Biochem. Biophys. Res. Commun.; 63: No. 3, 730-735(7 Apr 
1975). 

The capacity of murine C-1300 neuroblastoma cells to 
repair x-ray induced DNA single strand breaks was compared 
under two distinct culture conditions. Growing undifferentiated 
cells maintained in normal medium containing 10 percent fetal calf 
serum showed substantial break rejoining during a 30 minute 
repair period. Non-growing, differentiated cells in serum-free medi- 
um did not appear to be capable of repairing such breaks. 
Whether this phenomenon is attributable to a loss of repair en- 
zymes or to an increased lability of the differentiated cells related 
to adverse culture conditions is uncertain. The results suggest that 
nuclear integrity is not absolutely vital to morphogenetic dif- 
ferentiation of C-1300 neuroblasts and also imply that deteriora- 
tion of tissue culture growth conditions may affect DNA repair 
mechanisms in a fashion independent of other complex 
biosynthetic events. 


21100 Fourier transform phosphorus magnetic resonance study 
of the interaction of P-enolpyruvate with the muscle pyruvate 
kinase-gadolinium complex. Cottam, G.L. (Univ. of Texas, Dallas); 
Ward, R.L. Biochem. Biophys. Res. Commun.; 64: No. 3, 797- 
802(2 Jun 1975). 

The phosphorus spin-lattice relaxation rates of P-enolpyru- 
vate is enhanced 13 fold in the presence of muscle pyruvate kinase 
and gadolinium as compared to either enzyme or metal ion alone. 
In the presence of the enzyme-gadolinium complex the 
phosphorous relaxation rate decreases as the temperature increases 
which suggests fast exchange between enzyme-bound and free P- 
enolpyruvate. Assuming that the longitudinal electron spin relaxa- 
tion rate of the gadolinium ion dominates the correlation time for 
the ternary P-enolpyruvate-gadolinium-enzyme complex, analysis 
of the relaxation rate data via the Solomon-Bloembergen equations 
yield a 5.2 A internuclear gadolinium to phosphorus distance. 


21101 Alkali unwinding kinetics of mammalian DNA in a simu- 
lated viscoelastometry experiment. Linn, J.D.; Wheeler, K.T. (Univ. 
of California, San Francisco). Biochem. Biophys. Res. Commun.; 
66: No. 2, 712-716(Sep 1975). 

When rat 9L brain tumor cells were lysed in test tubes 
under alkaline conditions identical to those used by Uhlenhopp to 
measure the viscoelastic properties of high-molecular-weight mam- 
malian DNA (2), it took 4-6 hrs of alkaline lysis for the DNA to 
unwind so that it was completely susceptible to digestion by the 
single-strand-specific S1 nuclease. This time period corresponds 
exactly to the period during which the relative viscosity and the 
viscoelastic retardation time increased to a maximum in Uhlen- 
hopp’s experiments. (auth) 


21102 New DNA polymerase activity associated with nuclear 
membranes from a human lymphoid cell line. Cavalieri, L.F.; Car- 
roll, E. (Sloan-Kettering Inst. for Cancer Research, Rye, NY). 
po ge Biophys. Res. Commun.; 67: No. 4, 1360-1369(15 Dec 
1 >. 

An endogenous DNA synthesizing system has been isolated 
in association with the nuclear membranes obtained from a normal 
human lymphoid cell line. Some of this endogenous DNA synthesis 
is sensitive to pre-treatment of the membrane fraction with RNase; 
therefore both DNA and RNA are involved in an as yet undefined 
manner. The DNA polymerase(s) isolated from this membranous 
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fraction shows different chromatographic behavior and primer- 
template requirements from those of the known mammalian DNA 
polymerases and may therefore represent a new polymerase spe- 
cies. Fluorescence measurements of the membrane proteins show 
that the endogenous DNA synthesis is closely associated with 
changes in the membranes. 


21103 High resolution thermal denaturation of DNA: ther- 
malites of bacteriophage DNA. Vizard, D.L.; Ansevin, A.T. (Univ. 
of Rochester, NY). Biochemistry; 15: No. 4, 741-750(24 Feb 
1976). 

High resolution thermal denaturation profiles are presented 
for the DNAs of bacteriophages lambda and T7. It is concluded 
that the temperature increment in data gathering and the method 
of calculating results meet the requirements for quantitative 
recording of the large amount of information found in the thermal 
transitions of both DNAs. The high resolution derivative denatura- 
tion profiles of these bacteriophage DNAs demonstrate that in- 
dividual subtransitions (thermalites) of natural DNA are Gaussian 
in form and have narrow transition widths. Curve resolution per- 
formed on these profiles indicates that the mean thermalite width 
(2sigma) is 0.33°C and that this breadth is: relatively invariant. 
Transition widths are not influenced by the position of thermalites 
in the profile or by cation concentration in the range from 5 to 30 
mM Nat. However, the relative position of thermalites within a 
denaturation profile is a function of the solution ionic strength. 
The distribution of lengths of the DNA sequences which these 
thermalites represent is broad, with a number average length of 
900 base pairs. Although we find an approximate similarity 
between the number of thermalites in the denaturation profile of 
T7 DNA and the number of looping regions in the electron micro- 
scopic partial denaturation map of Gomez and Lang ((1972), J. 
Mol. Biol. 70, 239-251) we conclude that free solution thermal 
denaturation experiments can be compared only superficially to 
the mapping results. (auth) 


21104 Conformational properties of adenylyl-3' yields 5’- 
adenosine in aqueous solution. Kondo, N.S.; Danyluk, S.S. 
(Argonne National Lab., IL). Biochemistry; 15: No. 4, 756-768(24 
Feb 1976). 

A detailed 220-MHz NMR study has been made of the con- 
formational properties for the homodinucleotide adenylyl- 
3’yieldsS'adenosine, ApA, in DQ. Unambiguous signal assign- 
ments of all proton signals were made with the aid of selectively 
deuterated nucleotidyl units, and complete, accurate sets of NMR 
parameters were derived by simulation-iteration methods. Sets of 
limiting chemical shifts and coupling values were also obtained for 
ApA and constituent monomers at infinite dilution and at identical 
ionization states for assessment of dimerization effects. Conforma- 
tional properties were evaluated quantitatively for most of the con- 
formational bonds of ApA and these are consistent with two com- 
pact folded dynamically averaged structures, a base-stacked right 
helical structure. (auth) 


21105 Mutant forms of cytochrome P-450 controlling both 18- 
and 118-steroid hydroxylation in the rat. Rapp, J.P.; Dahl, L.K. 
(Philadelphia Zoological Gargen, Philadelphia). Biochemistry; 15: 
No. 6, 1235-1242(23 Mar 1976). 

A reciprocal relationship between steroid 18- and 11£- 
hydroxylase activities in the salt susceptible (S) and the salt re- 
sistant (R) strains of rats was previously shown to be controlled by 
a single genetic locus with two alleles and inheritance by co- 
dominance. The strain specific steroidogenic patterns, charac- 
terized by the relative magnitudes of 18- and 118-hydroxylase ac- 
tivities, were found to be determined by adrenal mitochondrial 
cytochrome P-450 particles. Carbon monoxide inhibition of 18- 
and 11-hydroxylation of deoxycorticosterone in these strains 
showed that the CO/O, ratio causing 50 percent inhibition was 
identical for 18- and 11B-hydroxylation within a strain, but dif- 
ferent for both 18- and 118-hydroxylation between strains. This 
between-strain difference was unique for 18- and 11 8-hydroxyla- 
tion; i.e., it was not seen with cholesterol side-chain cleavage or 
21-hydroxylation. Moreover, the strain specific K values for 18- 
and 118-hydrolase and the strain-specific steroidogenic patterns 
due to the relative magnitudes of 18- and 118-hydroxylase activi- 
ties segregated together in an F, population. These data suggest 
the same cytochrome P-450 is involved in both 18- and 11£- 
hydroxylation and that this cytochrome is mutated between S and 
R rats. K values for the reaction corticosterone yields 18-hydrox- 
ycorticosterone were different between S and R strains, indicating 
that the mutant cytochrome was also involved in this hydroxyla- 
tion, but K values for the conversion corticosterone yields al- 
dosterone were not different between strains. This was interpreted 
to mean that each step in the sequence corticosterone yields 18- 
hydroxycorticosterone yields aldosterone was mediated by a dif- 
ferent cytochrome, the K value for the second step being the lower 
and dominating the overall reaction. 
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21106 Covalent structure of apolipoprotein A-II from Macaca 
mulatta serum high-density lipoproteins. Edelstein, C.; Noyes, C.; 
Keim, P.; Heinrikson, R.L.; Fellows, R.E.; Scanu, A.M. (Univ. of 
Chicago). Biochemistry; 15: No. 6, 1262-1268(23 Mar 1976). 

The covalent structure of apolipoprotein A-lII, isolated from 
the serum high-density lipoprotein of a single male Rhesus monkey 
(Macaca mulatta), was determined. The amino acid sequence of 
this 77-residue polypeptide is: < Glu-Ala-~Glu-Glu-Pro*-Ser-Val- 
Glu-Ser-Leu'®-Val-Ser-Gln-Tyr-Phe 
Gly-Lys-Asp-Leu”-Met-G 
Leu-Ser®-Tyr-Phe-V 
COOH. A comparison of this structure to that of the monomeric 
form of human apolipoprotein A-Il reveals a high degree of 
homology except for six conservative amino acid replacements 
(positions 3, 6, 40, 53, 59, and 71). Of particular structural sig- 
nificance is the replacement of cysteine by serine in position 6. 
This explains why Rhesus A-II exists in monomeric form, contrary 
to the established dimeric nature of the human protein. 


21107 Induction of stable protein-deoxyribonucleic acid adducts 
in Chinese hamster cell chromatin by ultraviolet light. Strniste, 
G.F.; Rall, S.C. (Los Alamos Scientific Lab., NM). Biochemistry; 
15: No. 8, 1712-1719(20 Apr 1976). 

Ultraviolet (uv)-light-mediated formation of protein-DNA 
adducts in Chinese hamster cell chromatin was investigated in an 
attempt to compare chromatin alterations induced in vitro with 
those observed in vivo. Three independent methods of analysis in- 
dicated stable protein-DNA associations: a membrane filter assay 
which retained DNA on the filter in the presence of high salt-de- 
tergent; a Sepharose 4B column assay in which protein eluted 
coincident with DNA; and a CsCl density gradient equilibrium 
assay which showed both protein and DNA banding at densities 
other than their respective native densities. Treatment of the ir- 
radiated chromatin with DNase provided further evidence that 
protein—DNA and not protein-protein adducts were being ob- 
served in the column assay. There is a fluence-dependent response 
of protein-DNA adduct formation when the chromatin is irradiated 
at low ionic strength and is linear for protein over the range stu- 
died. When the chromatin is exposed to differing conditions of pH, 
ionic strength, or divalent metal ion concentration, the quantity of 
adduct formed upon uv irradiation varies. Susceptibility to adduct 
formation can be partially explained in terms of the condensation 
state of the chromatin and other factors such as rearrangement, 
denaturation, and dissociation of the chromatin components. 
Besides providing information on the biological significance of 
these types of uv-induced lesions, this technique may be useful as a 
probe of chromatin structure. 


21108 Elucidation of hydrocarbon structure in an enzyme-cata- 
lyzed benzo[a]pyrene-poly(G) covalent complex. Meehan, T.; 
Straub, K.; Calvin, M. (Univ. of California, Berkeley). Proc. Natl. 
Acad. Sci. U.S.A.; 73: No. 5, 1437-1441(May 1976). 

The carcinogen, benzo[a]pyrene, was covalently attached to 
poly(G) by liver microsomes from rats pretreated with 3- 
methylcholanthrene. The complex was hydrolyzed with enzymes or 
base and products were isolated by Sephadex chromatography. Ab- 
sorbance and fluorescence spectra of the products fit that of a red- 
shifted pyrene aromatic system and suggest that metabolism has 
occurred at the 7-, 8-, 9-, and 10-positions of the hydrocarbon. 
Benzanthracene or chrysene fluorescence were not observed in 
these preparations. Benzo[a]pyrene derivatives were synthesized 
and purified by high-pressure liquid chromatography. Dehydration 
of 7,8-dihydroxy-7,8 ,9,10-tetrahydrobenzo[a]pyrene resulted in the 
formation of small amounts of 7-0xo-7,8,9,10- 
tetrahydrobenzo[a]pyrene. A 7-keto species was also observed 
after similar treatment of the hydrocarbon-poly(G) hydrolysis 
products. Evidence of dehydration at the 9,10-positions was not 
observed. The hydrocarbon covalently bound to poly(G) is, there- 
fore, a derivative of 7,8-dihydroxy-7,8,9,10- 
tetrahydrobenzo[a]pyrene with nucleic acid substitution at C-10 or 


21109 Inelastic electron tunneling spectroscopy of nucleic acid 
derivatives. Clark, J.M.; Colman, R.V. (Univ. of Virginia, Charlot- 
tesville). Proc. Natl. Acad. Sci. U.S.A.; 73: No. 5, 1598-1602(May 


1976). 

Inelastic electron tunneling spectra of nucleosides and 
nucleotides are presented which show that detailed information on 
the vibrational spectra of these molecules can be obtained from a 
few micrograms of material. A series of studies on adenine deriva- 
tives demonstrates that unambiguous identification of a large 
number of slightly different derivatives can be carried out by 
means of this technique. 
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21110 Isolation and characterization of a dog serum lipoprotein 
having a in A-I as its predominant protein constituent. 
Edelstein, C.; Lewis, L.; Shainoff, J.R.; Naito, H.; Scanu, A.M. 
(Univ. of Chicago Pritzker School of Medicine). Biochemistry; 15: 
No. 9, 1934-1941(4 May 1976). 

The serum high density lipoproteins (HDL) of nor- 
molipemic dogs (beagles) were isolated in the density range of rho 
1.063 to 1.21 g/ml, and characterized in terms of composition and 
physical properties (flotation and diffusion coefficients, partial 
specific volume, molecular weight, electrophoretic mobility, ul- 
traviolet absorption, and circular dichroism). The results indicated 
that canine HDL is a relatively homogeneous class with a molecu- 
lar weight of about 230,000 and general properties similar to those 
reported for human HDL. After delipidation, the resulting 
apolipoprotein, apo-HDL, was fractionated by Sephadex G-200 
column chromatography in urea or guanidine hydrochloride solu- 
tions. About 90 percent of the apo-HDL consisted of a protein 
with a molecular weight of about 28,000, similar in amino acid 
composition to human apolipoprotein A-I and having the same 
NH, terminus (aspartic acid) and COOH terminus (glutamine) and 
no carbohydrates. Two other proteins were isolated, one having an 
apparent mol wt of 55,000 and representing, at least in part, an ag- 
gregate of apolipoprotein A-I and the other component with a mol 
wt of about 8000, not yet characterized. The results indicate that 
canine HDL, as an intact complex, has general physical properties 
that lie between those reported for human HDL, and HDLs, and 
that it differs compositionally from the human products mainly in 
its predominant content of apo-A-I. These findings together with 
evidence for the relatively homogeneous nature of the canine HDL 
provide new prospects for unraveling the relationship between 
polypeptide composition and HDL structure. 


21111 Wasting of 18 S ribosomal RNA by human myeloma 
cells cultured in adenosine. Bynum, J.W.; Volkin, E. (Univ. of Ten- 
= Oak Ridge). J. Cell. Physiol.; 88: No. 2, 197-206(Jun 
1976). 

When human myeloma cells are pulsed for one hour with 
3H-uridine and chased for six hours in fresh medium containing un- 
labeled uridine, the processing of 45 S rRNA precursor into the 
stable 28 S and 18 S rRNA components can be followed. How- 
ever, when the cells are chased in exogenous adenosine instead of 
uridine, the accumulation of 18 S rRNA is selectively inhibited. 
Cells pulsed with *H-adenosine and chased in the absence of ex- 
ogenous nucleosides exhibit normal rRNA precursor processing, 
while cells pulsed simultaneously with *H-uridine and *H-adenosine 
and chased with uridine and adenosine are deficient in labeled 18 
S rRNA. Consequently, the inhibition of 18 S rRNA accumulation 
by adenosine is not an artifact of labeling nor is it relieved by an 
equal molar concentration of uridine. The wasting of 18 S rRNA 
in human myeloma cells is similar to that reported to occur in nor- 
mal lymphocytes during the quiescent state. 
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REFER ALSO TO CITATION(S) 20800, 21095, 21102, 21266, 
21286 


21112 (BNL—21106) Unmet needs in automated cytogenetics. 
Bender, M.A. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1976. 9p. (CONF-751158—2). Dep. NTIS $3.50. 

From Workshop on automated cycogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

Though some, at least, of the goals of automation systems 
for analysis of clinical cytogenetic material seem either at hand, 
like automatic metaphase finding, or at least likely to be met in the 
near future, like operator-assisted semi-automatic analysis of 
banded metaphase spreads, important areas of cytogenetic analsis, 
most importantly the determination of chromosomal aberration 
frequencies in populations of cells or in samples of cells from peo- 
ple exposed to environmental mutagens, await practical methods of 
automation. Important as are the clinical diagnostic applications, it 
is apparent that increasing concern over the clastogenic effects of 
the multitude of potentially clastogenic chemical and physical 
agents to which human populations are being increasingly exposed, 
and the resulting emergence of extensive cytogenetic testing 
protocols, makes the development of automation not only 
economically feasible but almost mandatory. The nature of the 
problems involved, and acutal of possible approaches to their solu- 
tion, are discussed. 


21113 (COO— 119-250, pp 177-181) Preliminary report of 
cells at risk at the bone surface in trabecular bone. Jee, W.S.S.; 
Wronski, T.J.; Kimmel, D.B.; Dell, R.B.; Johnson, F. 31 Mar 1975. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 
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This is a report of some early work on the cells at risk por- 
tion of the dynamic microanatomical dosimetry program of the 
Bone Group. The cells lining the trabecular bone of thoracic ver- 
tebral bodies from beagles aged 568, 2942, 4117, 4277, 4629, and 
4801 days were characterized. Histologic and sampling experience 
gained in this attempt indicates that further improvements are 
needed. 


21114 (COO—119-250, pp 188-196) Possible model for 
osteoclast nuclei kinetics. Hashimoto, E.G.; Miller, S.C.; Kimmel, 
D.B.; Jee, W.S.S. 31 Mar 1975. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

Data concerning the kinetics of turnover of osteoclast nuclei 
in normal and  EHDP-treated (ethane-I,hydroxy-1, 
diphosphonate) are reported. The osteoclasts originate further 
from the zone of cell hypertrophy of the growth cartilage in 
EHDP-treated rats when compared to control rats. They are 
generated more rapidly in EHDP-treated rats than in control rats. 
Osteoclasts and their nuclei remain near their original site of origin 
during longitudinal bone growth. A very large increase in the rate 
of osteoclast nuclei influx in the presence of a large increase in the 
osteoclast nuclei efflux in the high dose-EHDP rats is responsible 
for the observed accumulation of large osteoclasts. 


21115 (COO— 2806-1) Studies of lymphocyte growth and dif- 
ferentiation. Progress report, September 1, 1975—July 31, 1976. 
Rubin, A.D. (College of Medicine and Dentistry of New Jersey - 
New Jersey Medical School, Newark (USA)). 1976. Contract 
AT(11-1)-2806. 29p. Dep. NTIS $4.00. 

Studies were continued on ribonuclear protein synthesis and 
the assembly of ribosomes in resting and stimulated lymphocytes. 
We demonstrated the interdependency of protein synthesis and 
RNA synthesis in the formation and processing of nascent 
ribonuclear protein particles. We further explored lymphocyte 
nuclei in a cell-free system. By isolating lymphocyte chromatin we 
showed a direct effect of PHA on the ability of this nuclear struc- 
ture to incorporate radioactivity into acid precipitable RNA. We 
returned to our previous studies on the delayed response of 
chronic lymphocytic leukemia (CLL) lymphocytes to PHA. We 
traced this alternate response identifying it as a characteristic of 
the CLL cell. The evidence questioned the generally accepted con- 
clusion that CLL represents a B cell malignancy. We went on 
further to describe delayed reacting lymphocytes in the circulation 
of patients with nodular lymphoma and acute lymphoblastic leu- 
kemia (ALL). The ALL, unlike the lymphoma and CLL cells, 
showed a normal magnitude of response, even though it was 
delayed. We described the technique which might be employed as 
a diagnostic test for detecting abnormal lymphocytes in patients 
with lymphocytic lymphoma and leukemia and could help distin- 
guish these diseases from benign lymphoid hyperplasia and other 
forms of non-lymphocytic leukemia. 


21116 (COO— 3363-27) Studies of lymphocyte growth and dif- 
ferentiation. Final report, August 1, 1975—August 31, 1975. 
Rubin, A.D. (Mount Sinai School of Medicine, New York (USA)). 
1975. Contract AT(11-1)-3363. 4p. Dep. NTIS $3.50. 

Progress is reported on the following research projects: con- 
trol of lymphocyte growth at the molecular level; intranucleolar 
processing of RNA particles in resting and growing lymphocytes; 
effects of phytohemagglutinins on gene activity in lymphocyte 
nuclei; isolation of lymphocyte chromatin; regulation of RNA 
synthesis in isolated chromatin; and functional analysis of lympho- 
cytes. (HLW) 


21117 (LA—6276-PR) Effects of agents associated with coal 
and oil shale extraction, conversion, or utilization on cell-cycle 
kinetics and on chromatin/chromosome structure. Progress report, 
July 1—December 31, 1975. Tobey, R.A.; Crissman, H.A. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Mar 1976. Contract W- 
7405-Eng-36. 2p. Dep. NTIS $3.50. 

A cultured cell model system has been developed which en- 
compasses both proliferating and nonproliferating cell populations. 
When combined with the unique analytical instrumentation availa- 
ble at the Los Alamos Scientific Laboratory, the system is charac- 
terized by low cost, ease and speed of operation, and complete cell 
accountability. The system will be utilized to study cellular kinetic 
and structural responses to treatment with hazardous agents as- 
sociated with coal and oil shale technologies. 


21118 (LA—6309-PR) Evaluation of the dose-effect relation- 
ships for the immune response to biologically active agents as- 
sociated with coal gasification technologies. Progress report, July 
1—December 31, 1975. Cram, L.S.; Forslund, J.C.; Gomez, E.; 
Price, B.; Salzman, G.C. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Apr 1976. Contract W-7405-Eng-36. 4p. Dep. NTIS 
$3.50. 


OCTOBER 1976 


‘This report summarizes preliminary experiments concerned 
with evaluation of the dose-effect relationships for the immune 
response to biologically active agents associated with coal gasifica- 
tion and oil shale technologies. Initial program emphasis has been 
to develop quantitative immunological assays through the utiliza- 
tion of sophisticated cell-analysis and sorting instrumentation 
developed at this Laboratory. This report explains rapid techniques 
for measuring lymphocyte stimulation without radioisotopes, 
identification and separation of peripheral blood monocytes, and 
new techniques for identifying monocytes and lymphoid cell types. 


21119 (LA—6313-PR, pp 55-65) Biophysics and instrumenta- 
tion group. Apr 1976. 

In Biomedical and Environmental Research Program of the 
LASL Health Division. Progress report, January—December 1975. 

Rapid single-cell analysis techniques are now routine and 
have materially expanded the complexity of feasible kinetic experi- 
ments. New instrument improvements include multiparameter 
sensing, an improved light collection system, and the development 
of a flow-system multiangle light-scattering photometer capable of 
sensing viable (unfixed and unstained) cells. Parallel developments 
have been made in fluorescent dye evaluation and adaptation of 
dispersion methods to include investigation of ascites and solid 
tumor cell kinetics. Diagnostic applications include isolation and 
characterization of monocytes and evaluation of kinetic responses 
of tumor cells following conventional radiotherapy and exposure to 
negative pions. 


21120 (UCRL—77469) Cytological detection of cervical car- 

cinoma with new cytochemical markers and flow microanalysis. Jen- 
sen, R.H.; King, E.B.; Mayall, B.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.; California Univ., San Francisco 
lg 21 Apr 1976. 32p. (CONF-760445—1). Dep. NTIS 
4.00. 


From 3. international symposium on detection and preven- 
tion of cancer; New York City, New York, United States of Amer- 
ica SUSA® (26 Apr 1976). 

Human cervical cell samples have been stained with mithra- 
mycin or chromomycin A3 in an effort to analyze such prepara- 
tions for premalignant abnormal cells by flow cytometry. 
Fluorescence from mithramycin or chromomycin A3-stained cells 
is similar to the fluorescence from DNA in solution when it is 
complexed with these same antibiotics. Mithramycin or chromo- 
mycin A3-stained cells exhibit nuclear specific fluorescence which, 
for exponentially grown tissue culture cells, reflects the cellular 
DNA content. All these facts indicate that DNA is the sole in- 
tracellular binding site for these antibiotics. Flow cytofluorometry 
on mithramycin or chromomycin A3-stained cervical cells using a 
single parameter, fluorescence intensity per cell, appears to be a 
poor diagnostic procedure. However, simultaneous analysis of cel- 
lular fluorescence and small angle light scatter permits a relatively 
detailed description of each cell sample and appears to be useful 
for automated sample diagnosis. Qualitative diagnostic analysis 
based on comparisons of two parameter histograms agrees 
moderately well with cytomorphological diagnosis on the same cell 
samples. A technique for quantitation in comparing two parameter 
histograms is presented and promises to be useful for further 
progress in flow analysis of human cervical cell samples. 


21121 (UCRL—77545) Principles, relative merits, and limita- 
tions of current cytokinetic methods. Mendelsohn, M.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 10 May 
1976. Contract W-7405-Eng-48. 14p. (CONF-760315—4). Dep. 
NTIS $3.50. 

From 29. annual symposium on fundamental cancer 
research; Houston, Texas, United States of America *USA® (10 
Mar 1976). 

The following eight tables were presented to illustrate vari- 
ous cytokinetic methods: fraction of labeled mitoses; labeling and 
mitotic indices; growth fraction; cell loss rate; single DNA distribu- 
tion; multiple DNA distributions; harvested M cells; and harvested 
S cells. Each table is accompanied by a brief discussion of ad- 
vantages and disadvantages of the method. (HLW) 


21122 Chronic effects of db-cAMP on cell cycle parameters and 
cell size in asynchronous culture of Chinese hamster ovary cells. 
Kimball, R.F.; Perdue, S.W.; Hsie, A.W. (Oak Ridge National 
Lab., TN). Exp. Cell Res.; 95: 416-424( 1975). 

N*,O?-dibutyryl adenosine 3’,5’-cyclic-phosphate (db- 
cAMP) has been shown to convert Chinese hamster cells of ovari- 
an origin (CHO-K,) from compact, randomly oriented cells grow- 
ing in multilayers to elongated fibroblast-like cells which grow in 
monolayers. This compound also has been reported to have a 
variety of effects on the cell cycle. Most such studies have em- 
ployed synchronized cells to determine cell cycle effects, and con- 
sequently have been limited to the short-term effects of the com- 
pound. We have looked for chronic effects on the cell cycle in cul- 
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tures exposed continuously to db-cAMP from the initiation of the 
cultures until they had reached or approached the plateau phase. 
This was done by combined autoradiography and Feulgen 
microspectrophotometry plus measurements of the protein content 
of mitotic cells to detect any influence on cell size. The overall 
results were that continuous exposure to db-cAMP had at most 
only minor effects on the cell cycle and cell size when the culture 
medium was renewed daily. Somewhat greater effects were found 
on plateau-phase cells in cultures in which the medium was not 
renewed. In this case fewer cells appeared to remain in the cell 
cycle in the cultures with db-cAMP. Comparison with our earlier 
results with Chinese hamster V79 cells led to the conclusions that 
cell cycle parameters and cell size at mitosis were less altered dur- 
ing culture growth in CHO cells, but that CHO cells seemed to be 
less able to maintain cells in the cell cycle in crowded cultures. 


21123 Remnant motility of macrophages treated with 
cytochalasin B in the presence of colchicine. Bhisey, A.N. (Tata 
Memorial Centre, Bombay); Freed, J.J. Exp. Cell Res.; 95: 376- 
384( 1975). 

It has previously been observed that mouse peritoneal 
macrophages cultured for 48 h and treated with colchicine to 
depolymerize cytoplasmic microtubules become ameboid and 
cease to migrate by gliding on the substratum. It has now been 
found that when such cells were further exposed to both colchicine 
and cytochalasin B, the induced ameboid movements were rever- 
sibly inhibited. Cells treated concomitantly with both drugs did not 
become motionless, but exhibited a remnant motility that took the 
form of zeiosis (blebbing). The zeiotic blebs contained ribosomes 
and fibrous material, but lacked organized microfilament arrays 
and rarely included other cytoplasmic organelles. Zeiosis appears 
to be a form of surface movement independent both of 
cytoplasmic microtubules and of the cytochalasin-sensitive contrac- 
tile system. These observations imply an additional mechanism that 
can reversibly alter the from of the cell. 


21124 Maturation of Xenopus oocytes. I. Facilitation by 
ouabain. Vitto, A. Jr. (Univ. of Tennessee, Oak Ridge,); Wallace, 
R.A. Exp. Cell Res.; 97: 56-62(1976). 

Quabain, at a concentration which effectively suppresses 
Rb* uptake into isolated, full-grown oocytes facilitates 
progesterone-stimulated maturation; germinal vesicle breakdown 
occurs several hours sooner in maximally stimulated oocytes or oc- 
curs with increased frequency in marginally stimulated oocytes. A 
similar facilitation is observed with strophanthidin and in K*-defi- 
cient media. Ouabain acts directly on the oocyte rather than the 
investing layer of follicle cells. Oocytes, removed from their folli- 
cles, begin to accumulate K* and lose Na‘, a process which is 
blocked by ouabain. This process, or the altered intracellular en- 
vironment which results, is apparently antagonistic to 
progesterone-stimulated oocyte maturation. 


21125 Division delay in sea urchin embryos induced by a 
specific protease inhibitor. Penn, A.; Lake, S.; Timourian, H.; Gled- 
hill, B.L. (Univ. of California, Livermore). Exp. Cell Res.; 97: 164- 
174( 1976). 

Continuous incubation of fertilized sea urchin (L. pictus and 
S. purpuratus) eggs in 10°* M_ 1-chloro-3-tosylamido-7-amino-2- 
heptanone (TLCK), a specific inhibitor of trypsin and trypsin-like 
enzymes, results in a cumulative delay in the time of cell division. 
Compared with untreated eggs, TLCK-treated eggs require 10 per- 
cent more time to complete the second division and more than 
twice as much time to reach the prism stage. The TLCK-treated 
eggs also remain in metaphase longer, at least through the first two 
divisions. They do not differ morphologically from untreated eggs 
at the same division stage. The TLCK treatment has little direct ef- 
fect upon incorporation of thymidine into a DNase-sensitive, TCA- 
insoluble fraction. Little or no division delay is clicited by 1- 
tosylamido-2-phenylethyl-chloromethyl ketone, iodoacetic acid, 
soybean trypsin inhibitor, lima bean trypsin inhibitor, ovomucoid 
trypsin inhibitor and pancreatic trypsin inhibitor. The division 
delay is not due to inhibition of cortical granule proteases. 


21126 Hairy cell leukemia (Leukemic reticuloendotheliosis). II. 
Ultrastructure of the spleen. Burke, J.S.; Mackay, B.; Rappaport, 
H. (Anderson Hospital and Tumor Inst., Houston, TX). Cancer; 
37: No. 5, 2267-2274(May 1976). 

From 64. annual meeting of the International Academy of 
Pathology; New Orleans, LA (5 Mar 1975). 

Seven surgically removed spleens from patients with hairy 
cell leukemia and hypersplenism were examined ultrastructurally. 
In all spleens the pulp cords were diffusely and compactly infil- 
trated by hairy cells. Numerous hairy cells were also evident in the 
often distended sinuses. The hairy projections were readily visible 
in electron micrographs and tended to interdigitate to form syn- 
cytium-like aggregates. Compression of hairy cells within the cords 
flattened the projections against the cell bodies and may account 


for the surface alterations reported by scanning electron micro- 
scopic studies. Controversy over the cytogenesis of hairy cells has 
not been resolved by ultrastructural studies. Although all seven pa- 
tients had hypersplenism, the hairy cells showed no evidence of 

ocytic activity. However, active phagocytosis by cordal 
macrophages was observed and there is a probable absolute in- 
crease in their number contributing to the splenomegaly. The 
dense infiltrate of hairy cells causes marked widening of the cords 
and retards the passage of formed elements of the blood through 
the red pulp. Prolonged sojourn of these elements in a metaboli- 
cally unfavorable environment results in cellular damage, increased 
exposure of cordal macrophages, and premature destruction with 
the evolution of a hypersplenic syndrome. 


GENETICS 
REFER ALSO TO CITATION(S) 20981, 21079, 21099 


21127 (COO—3149-5) Investigation of the genetic structure of 
populations. Progress report, January 1, 1975—December 31, 
1975. Wallace, B. (New York State Coll. of Agriculture and Life 
Sciences, Ithaca (USA)). 1975. Contract E(11-1)-3149. 39p. Dep. 
NTIS $4.00. 

This report deals with a number of topics among which are 
the following: Gene control regions: a manuscript is appended 
which argues for the presence of a reverse repeat DNA segment 
following many, if not most, gene loci. Studies on the scute locus: 
techniques are described by which crossovers in or very near the 
scute locus can be obtained selectively and, should any of these 
depart from the '’normal’’ scute phenotype, by which the gametes 
produced by the abnormal male can be characterized in respect to 
the scute phenotype. The utilization of sugars by geographic strains 
of D. melanogaster: a survey of some 35 geographic strains of D. 
melanogaster and eight sugars (and other carbohydrates) has 
revealed a tremendous variation among the strains in respect to 
their ability to utilize (or not be inhibited by) these sugars. 


21128 (COO—3149-6) Investigation of the genetic structure of 
populations. Third-year summary review, January 1, 
1975—December 31, 1975. Wallace, B. (New York State Coll. of 
Agriculture and Life Sciences, Ithaca (USA)). 1975. Contract 
E(11-1)-3149. 27p. Dep. NTIS $4.00. 

This portion of report COO-3149-5 is a '’third year’’ review 
of past accomplishments. Among other research items discussed 
are the possible structure of gene-control regions, intra- and inter- 
specific competition, laboratory island biogeography, studies on 
the utilization of various sugars by different geographic strains of 
Drosophila melanogaster, and a reassessment of the concepts of 
hard and soft selection. 


21129 Mutagenicity of actinomycin D in Neurospora crassa. 
Fisher, C.R.; Malling, H.V.; De Serres, F.J.; Snyder, S. (Oak Ridge 
National Lab., TN). Mutat. "Res.; 33: 187- 192(1975). 

Actinomycin D is known to bind to native DNA and is 
widely used as an antineoplastic agent and inhibitor of DNA-de- 
pendent RNA and protein synthesis. We report here the induction 
of actinomycin D of purple adenine-requiring mutants (ad-3) in 
wild-type Neurospora crassa. A significant increase in the frequen- 
cy of ad-3 mutants was evident when the organism was grown 
vegetatively in the presence of actinomycin D; the mutation 
frequency was at least 3.6 per 10® survivors. The actinomycin D- 
induced ad-3 mutants were 29 percent ad-3A and 71 percent ad- 
3B. The ad-3B mutants were classed by complementation pattern 
at 25 percent nonpolarized complementing, 14 percent polarized 
complementing; and 61 percent noncc ting. The spectrum 
of complementation types of the actinomycin D-induced mutants 
most closely parallels that of mutants induced by ICR-170, known 
to induce base-pair insertions or deletions, or that of x ray-induced 
or spontaneous mutants. It is significantly different from spectra 
seen following treatment with nitrous acid or N-methyl-N’-nitro-N- 
nitrosoguanidine, agents known to induce mainly base-pair sub- 
stitutions. 


21130 High genetic variability in a population of Tridacna 

from the Great Barrier Reef. Campbell, C.A.; Valentine, 
J.W.; Ayala, F.J. (Univ. of California, Davis). Mar. Biol.; 33: No. 
4, 341-345(19 Dec 1975). 

A population of the bivalve mollusk, Tridacna maxima 
(Roeding), from Heron Island, (Great Barrier Reef), Australia, was 
studied by gel electrophoresis, and proved to be highly variable 
genetically, with an average heterozygosity of about 22 percent. 
This compares closely with a population of T. maxima from 
Enewetak (Eniwetok) Atoll, with an average heterozygosity of 
about 20 percent, very high for marine organisms. Enewetak Atoll 
was the site of a series of nuclear tests. The Heron Island study 
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verifies that the high variability is natural, and supports the 
hypothesis that species from trophically stable environments tend 
to be highly variable genetically. 


21131 Evolution of continuous variation: direct approach 
th joint distribution of genotypes and phenotypes. Cavalli- 
Sforza, L.L.; Feldman, M.W. (Stanford Univ., CA). Proc. Natl. 
Acad. Sci. U.S.A.; 73: No. 5, 1689-1692(May 1976). 

The evolutionary dynamics of the joint distribution of geno- 
types and phenotypes is studied. The model, originally devised to 
study the joint effects of Mendelian and other types of transmis- 
sions, provides results of interest also to the theory of direct Men- 
delian transmission with natural selection. Assuming bivariate nor- 
mal distributions, it is shown that in the latter case genotypic and 
phenotypic means and variances, and genotype-phenotype correla- 
tion can be expressed recursively as functions of the parameters 
for the selection, environmental, and mutation variance. Equilibria 
and rates of approach for these moments are calculated. It is also 
proved that in the presence of selection the heritability, defined as 
the ratio of expected genotypic to expected phenotypic variance 
after selection, is greater than that before selection by a predicta- 
ble amount and that it can be greater than unity. 


21132 Abnormal ornithine carbamoyltransferase in mice hav- 
ing the sparse-fur mutation. DeMars, R. (Q2k Ridge National Lab., 
TN); LeVan, S.L.; Trend, B.L.; Russell, L.B. Proc. Natl. Acad. Sci. 
U.S.A.; 73: No. 5, 1693-1697(May 1976). 

Mice with the X-chromosomal sparse-fur (spf) mutation 
frequently have urinary bladder stones composed mostly of orotic 
acid, which was identified by the following criteria: ultraviolet and 
infrared absorption spectra, chromatographic behavior, melting 
point, and reactivity in a specific color test. This clue led to the 
discovery that spf-bearing mice have an abnormal form of liver or- 
nithine carbamoyltransferase. No dissociation of the sparse-fur and 
abnormal ornithine carbamoyltransferase phenotypes has been ob- 
served, and it is likely that the spf locus determines the structure 
of liver ornithine carbamoyltransferase. Mixtures of normal and 
abnormal activities are found in the livers of heterozygous females. 
The proportion of abnormal enzyme has a large variance, indicat- 
ing that the gene is subject to single-active-X control, but an ex- 
plicit demonstration of single-allele-expression in individual cells 
has not been made. Since mice having the spf mutation on certain 
genetic backgrounds have greatly reduced fitness, sparse-fur mice 
may provide information about alleviating the consequences of or- 
nithine carbamoyltransferase deficiency in humans. Heterozygous 
female mice should be useful in developing reliable methods for 
identifying heterozygous human females and in determining if 
spontaneous and induced hepatomas in mice are monoclonal or 
multiclonal. 
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REFER ALSO TO CITATION(S) 18842, 20989, 20991, 20992, 
20994, 21002, 21004, 21034, 21044, 21087, 21151 


21133 (COO— 119-250, pp 153-163) Analysis of bone forma- 
tion in rib biopsies from beagle dogs. Kimmel, D.B.; Wronski, T.J.; 
Taylor, G.N.; Dell, R.B.; Jee, W.S.S. 31 Mar 1975. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

In beagle rib biopsies, the highest amount of bone formation 
at all surfaces was found in the 1.5 year old, the lowest in the 3 
year old, and a ‘’steady state’’ at 5 years old which decreased in 7 
and 9 year olds. The rate of bone formation was about | ym/day. 
There were 3 to 4 times more remodeling sites per unit area at the 
trabecular than endosteal surface. In trabecular bone, the perime- 
ter to area ratio was 11 mm/mm?, while in cortical bone it was 
about 0.9 mm/mm?. 


21134 (COO— 119-250, pp 222-230) Estimated toxicity of Ca- 
DTPA to the human fetus. Mays, C.W.; Taylor, G.N.; Fisher, D.R. 
31 Mar 1975. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

Extrapolating from results in mice and rats, a high incidence 
of fetal death or malformation is predicted if pregnant women are 
injected with the calcium trisodium salt of DTPA at the previously 
recommended daily dose of 29—36 ymole Ca-DTPA/kg. The tox- 
icity of Ca-DTPA is primarily due to its removal of the essential 
metals zinc and manganese from the body. This damage is avoided 
by using the zinc trisodium salt of DTPA which does not deplete 
the body of Zn and Mn, but is highly effective in the removal of 
Pu and other actinides. A safe, yet effective, daily dose of 36 
pmole Zn-DTPA/kg is recommended for non-pregnant humans. 
Recommendations for a pregnant woman should be based on the 
advice of her physician. 
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21135 (COO— 1668-81) Mechanisms of calcium transport in 
small intestine. Overall review of the contract, September 1, 
1972—March 1, 1976. DeLuca, H.F. (Wisconsin Univ., Madison 
(USA)). 1976. Contract E(11-1)-1668. 4I1p. Dep. NTIS $4.00. 
Progress is reported in the following areas of research: role 
of high molecular weight protein in calcium transport in vitamin D 
deficient chicks; subcellular localization of 1,25-(OH),D;; receptor 
proteins for 1,25-(OH),D;; effects of high calcium diet, strontium 
diet, EHDP, and parathyroidectomy on intestinal calcium transport 
in chicks; effects of analogs of 1,25-(OH),D; on intestinal calcium 
transport; discrimination by chicks against vitamin D, compounds 
by metabolism; effects of extract of Solanum malacoxylan on in- 
testinal calcium absorption in nephrectomized rats; and role of 
vitamin D in phosphate transport reactions in the intestine. (HLW) 


21136 (COO—3531-17, pp 36-44) Studies in the nitrogen 
cycle of Surtsey in 1972. Henriksson, L.E.; Henriksson, E. (Univ. 
of Uppsala). 1974. 

In Surtsey research progress report. VII. Primarily 1971 and 
1972 field seasons. 

Nitrogen fixation in in situ determinations at 13 locations on 
Surtsey amounted to 0.2 to 64.5ng N, cm™? h™'. The algae in- 
volved were Anabaena variabilis and Nostoc muscorum. 
Azotobacter were not found in either these 13 or in the other 5 lo- 
cations studied. On the other hand, nitrifying and denitrifying or- 
ganisms were found to be commonly occurring. The nitrogen fixing 
capacities of Surtsey soil samples were higher than those of soils 
from earlier lava flows formed by Hekla in 1766, 1878, and 1913, 
but much lower than the nitrogen fixing capacities of uncultivated 
precambrian Swedish soils. Lava and tephra sand were analyzed by 
agricultural chemical methods, and the nutrients available for 
plants are discussed. The values are also compared with similar 
ones from Swedish wheat fields. At the present time a pronounced 
deficit of nitrogen compounds characterizes the Surtsey soil. 


21137 (SRO—635-5) Mechanisms of energy conversion and 
transfer in bioluminescence. Progress report, August 15, 
1975—August 14, 1976. Cormier, M.J. (Georgia Univ., Athens 
(USA). Dept. of Biochemistry). 1976. Contract AT(38-1 )-635. 9p. 
Dep. NTIS $3.50. 

Studies were conducted on the characteristics of the biolu- 
minescence flash produced by Revilla and other bioluminescent 
anthozoans. The following membrane—associated proteins were 
studied: luciferase; green fluorescent protein; and a calcium-bind- 
ing protein. A dual photometer instrument was developed to study 
4 .. vitro energy transfer process in a quantitative manner. 
( ) 


21138 Nutrient concentrations in plants in the Brookhaven 
Oak—Pine Forest. Woodwell, G.M.; Whittaker, R.H.; Houghton, 
R.A. (Brookhaven National Lab., Upton, NY). Ecology; 56: No. 2, 
318-332(Spr 1975). 

Distribution of nutrient elements (N, P, K, Ca, Mg, S, Fe, 
and Na) varied substantially among the tissues and species of a 
late successional oak-pine forest at Brookhaven, New York. Mean 
nutrient concentration in the biomass was 2.3 times higher in Vac- 
cinium angustifolium than in Pinus rigida; but in net production 
mean nutrient concentrations were high in Quercus alba and Q. il- 
icifolia, intermediate in Q. coccinea, Gaylussacia baccata, Vaccini- 
um angustifolium, and V. vacillans, and low in P. rigida and Kal- 
mia angustifolia. With the exception of Kalmia the species of the 
lower strata and earlier woody successional stages of the forest 
contained higher mean nutrient concentrations in the biomass than 
did the upper strata and climax tree species. Among tissues 
flowers, leaves, and fruits contained the highest concentrations; 
heartwood, the lowest. Weighted mean nutrient concentrations 
were higher for net primary production than for biomass by 
“enrichment ratios’’ mostly between 1.5 and 3.0 in the Brook- 
haven forest and comparable forests for which data are available. 
Nutrient element profiles showed the contrasts in concentrations of 
different elements in species as deviations from the means for the 
forest as a whole. The contrasting nutrient profiles may express 
niche difference in nutrient use among the plant species of the 
community. (auth) 


21139 (ORNL-tr—4097) Elimination of phenols in the urine of 
animals exposed to trimethylbenzene. Rossi, L.; Grandjean, E. 
Translated by R.G. Mansfield from Med. Lav.; 48: No. 10, 523- 
532(Oct 1957). 12p. Dep. NTIS $3.50. 

The free, total and conjugated phenol groups have been 
determined in the urine of rats after an exposure of 10 to 21 days 
to trimethylbenzene (mesitylene) vapors. The exposures were of 
about 200 ppM, 580 ppM and 1700 ppM. Each of these exposures 
produced a significant increase of the free and total phenol groups. 
The conjugated phenols showed a significant increase only at the 
exposure to 580 ppM and 1700 ppM. The elimination was still in- 
creased up to 12 days after the end of exposure. In a previous in- 
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vestigation, it was found that trimethylbenzene produced in ex- 

posed workers, beside of subjective complaints, anemias. We con- 

clude from the appearance of phenol groups in the urine of ex- 

posed rats and from the clinical investigations as well, that 

eo cannot be considered a harmless substitute for 
nzene. 


21140 Involvement of cyclic AMP in the vitamin D mediated 
intestinal calcium absorptive mechanism. Corradino, R.A. (Cornell 
Univ., Ithaca, NY). pp 346-361 of In Calcium-regulating hor- 
mones. Amsterdam; Excerpta Medica Amsterdam (1974). 

' From 5. parathyroid conference; Oxford, Eng. (21 Jul 
1974). 

Studies on the involvement of cyclic AMP in the vitamin D 
mediated intestinal calcium absorptive mechanism are reviewed. 
Results are reported for the following studies: increase in duodenal 
cyclic AMP concentration in response to vitamin D, or 1,25- 
(OH),-D;; correlation between cyclic AMP, CaBP, and “Ca up- 
take in response to vitamin D, and 1,25-(OH),-D; as a function of 
time; effects of dibutyryl cyclic AMP, effects of DBcAMP in the 
presence of actinomycin D, and effect of calcium and phosphate. 
(HLW) 


21141 Calcium absorption and calcium binding protein synthe- 
sis in the chick: evidence for a 1,25-dihydroxycholecalciferol-like 
factor in solanum malacoxylon. Wasserman, R.H.; Bar, A.; Cor- 
radino, R.A.; Taylor, A.N.; Peterlik, M. (Cornell Univ., Ithaca, 
NY). Excerpta Med. Int. Congr. Ser.; No. 346, 318-327( 1974). 

From 5. parathyroid conference; Oxford, Eng. (21 Jul 
1974). 

Some properties of the vitamin D dependent CaBP have 
been briefly summarized. In addition to providing possible insight 
into the molecular basis of vitamin D action, the measurement of 
intestinal CaBP in animals subjected to different conditions and 
treatments has proven useful in assessing the effective vitamin D 
status of that animal. Using measurements of both the degree of 
intestinal “Ca absorption in situ and duodenal CaBP levels, some 
aspects of the vitamin D-like factor in the South American plant 
Solanum malacoxylon were investigated. A vitamin D assay based 
on CaBP as end point indicated that the plant contains about 1.3 x 
10° IU vitamin D; equivalents per kg. The Solanum factor, 
together with an adequate calcium intake, are necessary conditions 
for the product of gross toxic symptoms in the chick. Using experi- 
mental conditions that inhibit the conversion of 25-(OH)D, to 
1,25-(OH),D; by the kidney enzyme system (i.e., a high stable 
strontium diet), it was shown that the Solanum factor can cause a 
reversal of this inhibition. This suggested that the Solanum factor 
mimics the action of 1,25-(OH),D;, and this was confirmed by 
Walling and Kimberg (personal communication) since, in their 
hands, the administration of S. malacoxylon extract to 
nephrectomized rats was able to stimulate intestinal calcium trans- 
port in vitro. Similar results were brought forth at this meeting by 
Dr. Mautalen of Argentina. The Solanum factor was effective in an 
intestinal organ culture system, indicating that the factor acts 
directly on the gut and, if modification of the factor is needed for 
biological activity, the necessary enzymes are present in the in- 
testinal tissue. 


21142 Cytolytic enzymes in relation to the breakdown of the 
chelae muscle of the land crab, Gecarcinus lateralis. Yamaoka, 
L.H.; Skinner, D.M. (Univ of Tennessee, Oak Ridge). Comp. 
Biochem. Physiol., B; 52: 499-502( 1975). 

In the land crab, Gecarcinus lateralis, the claw muscle un- 
dergoes degeneration and regeneration during specific stages of the 
molt cycle. Correlative in time with the degeneration, there is a 
three-fold increase in latent cathepsin D activity and a two-fold in- 
crease in latent acid phosphatase activity, where latency is defined 
as ativity released by Triton X-100. The activity may be in either 
muscle cells themselves or connective tissue elements, including 
macrophages. 


21143 DNA replication by a possible continuous—discontinuous 
mechanism in homogenates of Physarum polycephalum containing 
dextran. Brewer, E.N. (Case Western Reserve Univ., Cleveland). 
Biochim. Biophys. Acta; 402: 363-371(1975). 

Nuclear DNA synthesis in homogenates of Physarum is 
greatly stimulated by the presence of dextran in the homogenizing 
medium. In this cell-free system, the DNA precursor is incor- 
porated approximately equally into two classes of DNA inter- 
mediates. One of these is similar in size to that observed previously 
in the intact organism, i.e., its sedimentation rate in alkaline 
sucrose density gradients increases, presumably by chain elonga- 
tion, as the organism progresses through the S phase. The other 
class (approx. 10S) is similar to ‘‘Okazaki’’ fragments. Thus, 
nuclear DNA synthesis in homogenates of Physarum may occur by 
a continuous-discontinuous mechanism. Substantial DNA-synthetic 
activity is obtained by the addition of dextran to dextran-free 
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homogenates. Maximal activity in this system requires the presence 
of both the nuclear and post-nuclear supernatant fractions. It is 
possible that a partial separation and recombination of a DNA 
polymerase and the endogenous template is effected by this 
procedure. (auth) 


21144 Metabolism of ['*C]-lindane in plants and animals. Saha, 
J.G. (Chemistry and Biology Research Inst., Ottawa). pp 149-156 
of In Origin and fate of chemical residues in food, agriculture, and 
fisheries. Vienna; International Atomic Energy Agency (1975). 

From Proceedings on origin and fate of chemical residues in 
food, agriculture and fisheries; Vienna, Austria (5 Nov 1973). 

e STI/PUB—399; CONF-731177—; CONF-74061 18—. 

The report summarizes the results of several biodegradation 
studies on ['C]-lindane in plants and animals. These results 
together with those from previous studies indicate a common 
biodegradation pattern for lindane in plants, insects and animals, 
as chlorobenzene and chlorophenolic metabolites are formed in all 
cases. Various isomers of di-, tri-, and tetrachlorobenzene and 
chlorophenols; pentachlorobenzene and pentachlorophenol have 
been found in plants, insects, and animals. y-PCCH has been found 
in plants and insects but not in mammals. The chemical nature of 
terminal residues of lindane in several foods including wheat, 
bread, eggs and meat products are discussed. (auth) 


21145 Uptake and degradation of metamidophos by tomato 
plants and soils. Lubkowitz, J.A.; Horler, D.F.; Revilla, A.P.; 
Baruel, J.; Cermelli, M. (Instituto Venezolano de Investigaciones 
Cientificas, Caracas). pp 157-163 of In Origin and fate of chemical 
residues in food, agriculture, and fisheries. Vienna; International 
Atomic Energy Agency (1975). 

From Proceedings on origin and fate of chemical residues in 
food, agriculture and fisheries; Vienna, Austria (5 Nov 1973). 

See STI/PUB—399; CONF-731177—; CONF-7406118—. 

The behavior of the insecticide metamidophos (0, S- 
dimethyl phosphoroamidothioate) in tomato plants was_ in- 
vestigated using “C- and **P-labelled insecticide. The insecticide 
showed an effective half-life of about six weeks in fruits. The in- 
secticide showed very little movement from the site of application. 
Principal loss of insecticide from leaves and plants occurs by a 
phenomenon associated with transpiration. Degradation in basic 
soils is rapid yielding phosphorothi . phosphoroamides and 
phosphates. (auth) 


21146 Fate of DDT in grape juice when fermented and distilled 
into arak. Kawar, N.S. (American Univ. of Beirut). pp 165-169 of 
In Origin and fate of chemical residues in food, agriculture, and 
fisheries. Vienna; International Atomic Energy Agency (1975). 

From Proceedings on origin and fate of chemical residues in 
food, agriculture and fisheries; Vienna, Austria (5 Nov 1973). 

See STI/PUB—399; CONF-731177—; CONF-74061 18—. 

Since DDT is still used on grapevines to control insect pests, 
the fate of this insecticide in grape juice fermented and distilled 
into arak was investigated. Fermentation of the juice resulted in 
extensive conversion of DDT to DDD. Distillation of the fer- 
mented juice resulted in further conversion of DDT to DDD. 
Moreover, the major portion of both DDT and DDD remained in 
the undistilled fraction. The second distillation resulted in further 
distribution of DDT and DDD among the four fractions, thus leav- 
ing very low levels of both compounds in the finished product. 
DDT residue in arak constituted only 2 percent of the amount 
added to the fresh juice. (auth) 


21147 Activation of 2,4-dinitrophenol-stimulated ATPase activi- 
ty in cauliflower and corn mitochondria. Jung, D.W.; Hanson, J.B. 
(Univ. of Illinois, Urbana). Arch. Biochem. Biophys.; 168: 358- 
368( 1975). 

Cauliflower mitochondria do not have a 2,4-dinitrophenol- 
stimulated ATPase unless they are permitted a brief period of 
respiration (respiratory priming) or are preincubated for an exten- 
sive period with ATP (self-priming). Both priming processes are 
dependent on Mg**, and are collapsed by 2,4-dinitrophenol in the 
absence of ATP. Corn mitochondria, which an endogenous DNP- 
ATPase, contain significantly more Mg?* and adenine nucleotides 
than cauliflower mitochondria. Primed cauliflower mitochondria 
have Mg** content comparable to corn mitochondria. Cauliflower 
mitochondria will actively accumulate adenine nucleotides through 
atractyloside-insensitive sites. It appears that priming consists of 
creating an electrochemical potential which is needed for accumu- 
lation of -- or adenine nucleotides or for charge compensation 
of the ATP*-/ADP*~ exchange. (auth) 


21148 Nitrate uptake during recovery from nitrogen deficiency. 
Jackson, W.A.; Kwik, K.D.; Volk, R.J. (North Carolina State 
Univ., Raleigh). Physiol. Plant.; 36: No. 2, 174-181(1976). 
Two-week-old nitrogen-deficient wheat plants attained a 
high rate of nitrate uptake on the first day of exposure to nutrient 
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solutions supplemented with KNO;. Ammonium uptake from 
similar solutions supplemented with NH,NO, was also high during 
the first day of exposure, but nitrate uptake from this solution was 
lower than from the KNO; treatment. During the next two to three 
days there was a progressive decrease in uptake of both nitrogen 
ions. A steady increase in uptake then occurred as the plants fully 
recovered from the nitrogen-deficient state. It is concluded that 
carbohydrate translocation to the root system was insufficient dur- 
ing the intermediate recovery period for optimal nitrate uptake, 
although it was sufficient for effective reduction and translocation 
of nitrate and reduced nitrogen. Ammonium uptake from NH,NO; 
was restricted during darkness by the third day whereas there was 
little difference between light and dark periods in nitrate uptake 
from KNOsy until about the sixth day of recovery. The extent to 
which ammonium restricted nitrate uptake increased progressively 
for two or three days following which a lessening influence seemed 
evident, and the effects were not directly associated with the rate 
of ammonium uptake. 


21149 Mercury in human maternal and cord blood, placenta, 
and milk. Pitkin, R.M.; Bahns, J.A.; Filer, L.J. Jr.; Reynolds, W.A. 
(Univ. of lowa Hospitals, lowa City). Proc. Soc. Exp. Biol. Med.; 
151: 565-567( 1976). 

Heparinized blood was collected from the antecubital vein 
of 100 consecutive parturient women within | hour of vaginal 
delivery and from the cut end of the umbilical cord immediately 
after birth of the same 100 infants. The total mercury concentra- 
tion in these samples of whole blood was measured. Mercury con- 
tent was also measured in 38 placentae obtained from normal 
vaginal deliveries other than those already mentioned, and in sam- 
ples of breast milk from 32 women with established lactation of 56 
days or more. The concentration of total mercury ranged from 0 
to 8 ppB in maternal blood and from 0 to 6 ppB in cord blood. 
Mercury was detected in 34 of 38 placentae analyzed, and the 
mean (*-SEM) concentration was 2.28(+-0.29)ppB. Detectable 
mercury levels were found in 14 of 32 milk samples examined. The 
mean (+-SEM) level was 0.93(+-0.23)ppB. Considerable in- 
ferential evidence suggests that the principal form of mercury in 
fetuses is methylmercury. The levels reported here are lower than 
those reported elsewhere, probably reflecting a combination of 
methodological refinement and relatively low mercury exposure in 
a rural population whose diet is low in fish consumption. (JTE) 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 20163 


MEDICINE 


REFER ALSO TO CITATION(S) 20165, 20364, 20685, 20686, 
21172, 21174 


21150 Transplantation of the lung: retrospect and prospect. 
Blumenstock, D.A.; Ferrebee, J.W. (Mary Imogene Bassett 
Hospital, Cooperstown, NY). Vasc. Surg.; 8: No. 5, 266- 
272(1974). 

Transplantation of the lung in the treatment of human dis- 
ease has not been as successful as the transplantation of some 
other organs. The history of transplantation of the lung and possi- 
ble future developments in the field will be reviewed. (auth) 


21151 Decarboxylation of [1-'*C] L-dopa after intravenous and 
intraventricular administration to rats as measured by expired 
“CO,. Mendelson, S.; Sargent, T. III; Kusubov, N. (Univ. of 
California, Berkeley). J. Pharm. Pharmacol.; 27: 372-374( 1975). 

The rate of metabolism of L-Dopa in the brain and 
peripheral tissues was studied by injection of C-14 labelled L-Dopa 
intravenously and intraventricularly in rats and measuring the 
labelled CO, expired. It was concluded that the rate of central ner- 
vous system decarboxylation of L-Dopa was not significantly dif- 
ferent from the rate of peripheral decarboxylation. The sig- 
nificance of the results to the administration of L-Dopa is 
discussed. (JWP) 


21152 Electron microprobe analysis of particle deposited in 
lungs. Ferin, J.; Coleman, J.R.; Davis, S.; Morehouse, B. (Univ. of 
Rochester School of Medicine and Dentistry, NY). Arch. Environ. 
Health; 31: No. 2, 113-115(1976). 

A technique is described which permits unambiguous 
identification of titanium-containing particles in thin sections of 
lung, with the use of a conventional transmission electron 
microscope and a _ conventional electron probe x-ray 
microanalyzer. Any titanium particle can be identified as titanium 
regardless of morphological changes. Chemical changes can be 
readily discovered by analysis of the x-ray spectrum that is emitted 
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from the particle. The procedure is easily quantitated. The ability 
to examine thin sections by conventional transmission electron 
microscopy permits the identification of the cell sites in which 
titanium is located with sufficient resolution to determine whether 
cell origanelles or cytoplasmic membranes are involved. (JTE) 


21153 Long-term treatment of osteogenesis imperfects tarda in 
adults with salmon calcitonin and calcium. Zanzi, 1.; Wallach, S.; 
Ellis, K.J.; Aloia, J.F.; Atkins, H.L.; Cohn, S.H. (Brookhaven Na- 
tional Lab., Upton, NY). Curr. Ther. Res., Clin. Exp.; 19: No. 2, 
189-197(Feb 1976). 

Three postmenopausal women with osteogenesis imperfecta 
(O.1.) tarda were treated with daily salmon calcitonin (sCT) and 
calcium supplements for 12 to 33 months. Total body calcium 
(TBCa) measured by total body neutron activation analysis 
revealed a marked deficit exceeding that of severely osteoporotic 
women. In one patient a rapid loss of TBCa of 5 percent at five 
months of treatment was partially reversed after twelve months of 
treatment. In eight subsequent months of Ca supplementation 
alone, the loss of TBCa d and amounted to 11 percent. The 
second patient increased TBCa by 9 percent after a total of 33 
months of sCT and Ca supplementation. The third patient also 
showed a rapid decrease in TBCa of 8 percent during one year of 
sCT and Ca, but she was also receiving systemic corticosteroids for 
asthma. Her TBCa recovered to 8 percent above baseline eight 
months after stopping sCT, continuation of the Ca and a drastic 
decrease in the dose of corticosteroids. The action of sCT in this 
patient might have been impaired by the concomitant administra- 
tion of corticosteroids. Urinary hydroxyproline decreased from ini- 
tial normal values in two patients suggesting continued inhibition 
of bone resorption. The results confirm previous work using cal- 
citonin in children with O.I. and suggest that sCT may also be of 
benefit in adults with O.1. (auth) 


TRACER TECHNIQUES 


REFER ALSO TO CITATION(S) 20282, 20681, 20682, 20687, 
20690, 21268 


21154 (AD-A—043254) Correlation of acta scanner number 
with electron density. Technical note. Kiker, W.E.; Hinz, T.W.; 
Ledley, R.S. (Armed Forces Radiobiology Research Inst., 
Bethesda, Md. (USA)). May 1975. 13p. (AFRRI-TN—75-5). NTIS 
$3.25. 

The report demonstrates that the numbers generated by 
computerized axial-transverse tomography devices, which are pro- 
portional to x-ray attenuation coefficients, correlate with electron 
density in low-Z biological materials rather than with mass density. 
For high-Z materials, where the photoelectric cross section is ap- 
preciable, the correlation is with the density of high-Z atoms. 
(GRA) 


21155 Radionuclide evaluation of renal it status. 
Hayes, M.; Moore, T.C.; Taplin, G.V. (Univ. of California, Los 
Angeles). pp 207-211 of In Radionuclides in nephrology. zum 
Winkel, K. (ed.). Stuttgart; Georg Thieme Publishers (1975). 

From 3. international symposium on radionuclides in 
nephrology; Berlin, Ger. (Apr 1974). 

Management of the renal transplant recipient is aided by 
successful prediction of early rejection, and/or diagnosis of other 
causes of dysfunction. Conventional methods of evaluation such as 
clinical signs and symptoms, laboratory values, and fluid balance 
data often lag behind acute alterations in transplant function 
status. Previous studies have compared the usefulness of this data 
as well as blood and urine histamine levels with radionuclide stu- 
dies such as the renogram, the hippurate clearance index, the 
radionuclide angiogram and quantitated sequential renal scin- 
tiphotos. Of these methods the bladder/kidney ratio derived from 
quantitated scintiphotos was found to be the single most useful in- 
dicator of transplant function, and the most sensitive and reliable 
predictor of rejection. This paper summarizes 5 years of ex- 
perience and presents a practical protocol for radionuclide evalua- 
tion of transplant status, emphasizing the prediction of acute rejec- 
tion and avoidance of certain pitfalls associated with the recom- 
mended procedures. (auth) 


21156 Tumor diagnosis using short-lived radioactive com- 
pounds: a new approach. Fawwaz, R.A. Tenforde, T.S. (Univ. of 
California, Berkeley). Med. Hypotheses; 1: No. 1, vp(1975). 

A new approach is proposed for tumor detection using the 
scintillation camera and compounds labeled with shortlived 
radioisotopes. In this method, the patient is administered an agent 
that induces physiologic alterations within the tumor region, 
thereby facilitating the uptake of appropriate radioactively labeled 
compounds. Scintillation camera photoscans of the patient are 
taken both before and after inducing the alteration in tumor tissue 
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that leads to enhanced uptake of radioisotope. An area showing a 
significant difference in count rates between these two photoscans 
would be suspected of harboring a tumor. Methods are presented 
for inducing selective uptake of radioisotopes in tumor tissue, and 
= _ the applicability of this procedure in tumor diagnosis. 
aut 


21157 Visual detection and localization of radiographic images. 
Starr, S.J.; Metz, C.; Lusted, L.B.; Goodenough, D.J. (Johns Hop- 
— Medical Inst., Baltimore). Radiology; 116: No. 3, 533-538(Sep 
1975). 

In conventional receiver-operating-characteristic (ROC) 
curve analysis of visual detection performance, the observer is 
credited with a true-positive response if a visual signal is present 
somewhere in a radiograph called ‘‘positive’’ by the observer; 
however, the measured true-positive rate can be different for a 
given false-positive rate if the observer is required to identify the 
correct location of the visual signal in order to receive credit for a 
true-positive response. The authors describe and have confirmed 
experimentally a model which can be used to predict observer per- 
formance in an experiment requiring both detection and localiza- 
tion on the basis of the conventional ROC curve determined in a 
detection experiment. Implications for the use of signal detection 
theory in the assessment of radiographic image quality are 
discussed. 


21158 Biomedical application of shortlived positron emitting 
Meyer, P. (Univ. of California, Livermore); Behrin, E.; 

Frank, R.; Holub, R.; McJilton, C.E. Natl. Bur. Stands. (U.S.), 
Spec. Publ.; No. 425, 469-471(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol.2); CONF-750303—P2. 

Radioactive nitrogen, oxygen and ozone have been used for 
dynamic lung-function studies on live dogs with an Anger positron 
camera. In particular an attempt was made to determine the feasi- 
bility of this method to study early functional changes caused by 
ozone. (auth) 


21159 Medical uses of nuclear data. Tilbury, R.S.; Bigler, R.E.; 
Zeitz, L.; Laughlin, J.S. (Memorial Sloan-Kettering Cancer Center, 
New York). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 520- 
526(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Nuclear data is used in modern medicine in a myriad of 
ways. Activation cross sections are used in the calculation of 
radioisotope production rates for both neutron and charged parti- 
cle activation. The radioisotopes so produced are used in diag- 
nostic nuclear medicine for the early detection of disease and for 
therapy either by external radiation or by internal radiation. The 
calculation of radiation dose from internally administered 
radioisotopes involves a knowledge of the decay scheme, mode 
and energy of decay, internal conversion coefficients, x-ray 
fluorescent and Auger electron yields. The decay scheme of 
radioisotopes including parent-daughter equilibria is essential 
knowledge for their accurate assay and for the understanding of 
radioisotope generators. Range-energy relationships for neutrons of 
various energies, charged particles, gamma-rays and electrons are 
also necessary for therapy and dose considerations. Applications to 
in vivo neutron activation analysis and photon absorptiometry for 
bone mineral measurement are also considered. An attempt is 
made to briefly describe these applications and to point out where 
more basic nuclear data measurements would be helpful. (auth) 


21160 Bone marrow scanning with **Fe. Regeneration and ex- 
tension of marrow after ablative doses of radiotherapy. Knospe, 
W.H.; Rayudu, V.M.S.; Cardello, M.; Friedman, A.M.; Fordham, 
E.W. (Rush-Presbyterian-St. Luke’s Medical Center, Chicago). 
Cancer; 37: No. 3, 1432-1442(Mar 1976). 

Extensively irradiated patients were studied from 0 to 73 
months after irradiation by **Fe bone marrow scanning. Marrow 
regeneration was observed in most patients after intervals of 12 
months or longer. The degree of recovery was not dose-related and 
the marrow ablative dose was not defined with doses of 4000-5000 
rads. Degree of recovery depended more upon the antomic region 
and/or sequence of fields treated; the last field treated invariably 
showed poorer regeneration when recovery was uneven. Active 
erythropoiesis expanded into distal inactive erythropoietic sites 
from 3 to 12 months after irradiation and then decreased 
thereafter. Blood count cytopenias were almost always restricted to 
the first year after irradiation. 
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21161 Carbon-13 hk ti spectroscopy of 
whole cells and of cytochrome c from Neurospora crassa grown with 
[S-Me-"*C}]methionine. Eakin, R.T. (Univ. of Texas, Austin); Mor- 
gan, L.O.; Matwiyoff, N.A. Biochem. J.; 152: 529-535(1975). 
Neurospora crassa cytochrome c biosynthetically labelled 
with [S-Me-'"C]methionine was prepared and analyzed by 
nuclear-magnetic-resonance spectroscopy. The methyl group of 
methionine is extensively incorporated into an N-trimethyl carbon 
species similar to tetra-alkyl ammonium compounds, such as 
choline. The results were interpreted as an indication that the 
methyl carbons of the N-trimethyl-lysine-72 residue arise from S- 
ine transmethylation, and that the methyl carbons 
of methionine residues are sufficiently close to the haem centre to 
experience chemical shifts from the ring currents of the tetrapyr- 
role w electrons and broadening due to binding of methionine-80 
with the haem, as well as interaction of the S-[""C]methyl groups 
with the paramagnetic iron centre. Although whole cells of the 
labelled Neurospora produced a "C resonance at the expected 
position for the methionyl methyl group most of the methyl label 
was diverted into N-tetra-alkyl ammonium compounds. After an 
active state of growth these labelled N-methyl compounds appear, 
in the main, to be low-molecular-weight derivatives of choline 
which, if associated with membrane, are in a sufficiently fluid en- 
vironment to have short rotational correlation times. During a sub- 
sequent dormant growth period these compounds become as- 
sociated to some extent with relatively more immobile phases as a 
result of membrane binding or an increase in membrane rigidity. 


21162 Formation of polylysogens during infection of 
Escherichia coli with bacteriophage A. Freifelder, D.; Levine, E.E. 
—" Univ., Waltham, MA). Virology; 63: No. 2, 428-437(Feb 
> 

When bacteriophage lambda lysogenizes Escherichia coli, 
polylysogens occur at a frequency of ca. 40 percent. Most of the 
polylysogens are dilysogens. These are produced by the Int system 
alone or by the Int and Red systems together. The bacterial Rec 
system plays little or no role in a gam* infection. Int-promoted 
polylysogens can arise either by sequential insertion of DNA 
monomers or by insertion of polymers. Int-Red-mediated 
polylysogens might arise by nonreciprocal exchanges; some of 
these may involve three DNA molecules. 


21163 'Diplophage’’: a bacteriophage of Diplococcus pneu- 
moniae. McDonnell, M.; Ronda-Lain, C.; Tomasz, A. (Rockefeller 
Univ., NY). Virology; 63: No. 2, 577-582(Feb 1975). 

Bacteriophage capable of infecting Diplococcus pneumoniae 
strain R36A was isolated from throat samples of human patients 
with upper respiratory symptoms. One of the isolates, ‘’Diplophage 
1’ (Dp-1), was purified and characterized in more detail. The 
virus contains DNA, it has a polyhedral head, tail, and base plate. 
Pneumococci become completely resistant to Dp-1 if the choline 
residues of the teichoic acid are replaced by ethanolamine and 
other choline analogs. This phage may require the bacterial au- 
tolytic system for successful infection. 


21164 Competition for food and other niche-related studies of 
three species of salt-marsh foraminifera. Muller, W.A. (Univ. of 
New York). Mar. Biol.; 31: No. 4, 339-351(29 Aug 1975). 

The niches of 3 species of salt-marsh foraminifera, Al- 
logromia laticollaris, Rosalina leei, and Spiroloculina hyalina were 
assessed in the laboratory. The 3 species reproduce within the fol- 
lowing ranges: temperature (10° to 33°C), salinity (12 to 45 /g9) 
and pH (5 to 10). Competition for food among the 3 species was 
evaluated. S. hyalina did not compete with other species. In- 
traspecific competition (crowding) appears to be an important fac- 
tor limiting the reproduction of A. laticollaris. Crowding seems to 
have little effect on the other 2 species. The feeding of 
foraminifera is affected by the quality and quantity of food organ- 
isms. The feeding rate of the species tested is directly related to 
concentration within a range of 10? to 10* cells fed. S. hyalina is a 
bacterial feeder. A. laticollaris is a rare species which may become 
locally abundant when dominant species are missing. S. hyalina is 
also a rare species, which can bloom where the density of bacteria 
is relatively high and in the absence of competing species. R. leei 
is a stable, conspicuous species, whose moderate numbers are rela- 
tively unaffected by physical stress and competition. Some 
moderate numbers are relatively unaffected by physical stress and 
competition. Some new laboratory data on Ammonia beccarii were 
obtained so that this species could be compared with the others 
studied. Differences in niches are graphically presented. 
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21165 Phycomycetes (Phytophthora spp. nov. and Pythium sp. 
nov.) associated with degrading mangrove (Rhizophora mangle) 
leaves. Fell, J.W.; Master, I.M. (Univ. of Miami, FL). Can. J. Bot.; 
53: No. 24, 2908-2922(15 Dec 1975). 

Fungi of the genus Phytophthora were found to be as- 
sociated with the initial stages of leaf litter decay of Rhizophora 
mangle L. and other Rhizophora species in estuarine and coastal 
marine waters. Phytophthora appears to be an important com- 
ponent of red-mangrove litter degradation systems throughout the 
tropics, which includes the Atlantic, Pacific, and Indian Oceans. 
The distributions of Phytophthora vesicula Anastasiou et 
Churchland and four new species of Phytophthora are discussed, 
as well as their occurrence in other tropical marine allochthonous 
spermatophytic leaf litter. The descriptions of the new species and 
varieties, Phytophthora bahamensis, P. epistomium, 
mycoparasitica, P. spinosa var. spinosa, and P. spinosa var. lobata, 
are presented. Pythium was rarely observed in the mangrove litter 
system, although one species, Pythium grandisporangium sp. nov., 
is described. (auth) 
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21166 (LA—6305-MS) Improving electric field resolution in rf 
lesions. Doss, J.D. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Mar 1976. Contract W-7405-Eng-36. 10p. Dep. NTIS $3.50. 

It is shown that dipole or quadrupole electrodes generate 
electric fields that are more localized than monopole electrode 
configurations in the production of tissue lesions. 


21167 (LA-UR—76-535) Passive electronic identification with 
temperature monitoring. Holm, D.M.; Bobbett, R.E.; Koelle, A.R.; 
Landt, J.A.; Sanders, W.M.; Depp, S.W.; Seawright, G.L. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405- 
ENG-36. 17p. (CONF-760427—1). Dep. NTIS $3.50. 

From Symposium on cow identification systems and their 
applications; Wageningen, Netherlands (8 Apr 1976). 

The United States Department of Agriculture (USDA) and 
the Energy Research and Development Administration (ERDA) 
have been supporting an electronic identification and temperature 
monitoring project at the Los Alamos Scientific Laboratory 
(LASL) since early 1973. The development, so far, indicates that a 
subdermally-implanted, electronic transponder (having no batte- 
ries) can be remotely activated and transmit temperature and 
identification information back to a receiver in a few tenths of a 
second. If this electronic identification and temperature monitoring 
system is developed into a commercially available product line, 
and is widely accepted by the cattle industry, it will enable them to 
carry out more extensive management practices. Better manage- 
ment can result in greater efficiency and productivity. The system 
will also enable regulatory agencies to trace the movements of dis- 
eased animals through commerce, and thus assist in disease control 
measures. Work so far has been concentrated primarily on deter- 
mining the technical feasibility of the electronic concepts. (auth) 


21168 (ANL-Trans— 1054) Morphological changes in the lungs 
with chronic inhalation of thorium dioxide. Likhachev, Yu.P.; Lyar- 
skii, P.P.; Elovskaya, L.T. Translated from Med. Radiol.; 18: No. 
11, 35-41(1973). 1Sp. Dep. NTIS $3.50. 

Pathological changes of critical organs are described follow- 
ing long-term chronic inhalation of thorium dioxide found in 
micropathogenic dust of loparite concentrate in different percent- 
ages. A relation was established between the specific activity of 
dust in the air, the dose absorbed by the lungs, and the develop- 
ment of pneumoconiosis. Dust of thorium dioxide with chronic in- 
halation in the course of nine months caused the development of 
vigorously progressing diffuse-focal pneumosclerosis in an ab- 
sorbed dose of more than 1000 rad. In the lymph nodes 
progressing atrophy of lymphoid cells developed. 


21169 Carbohydrates, proteins, cell surfaces, and _ the 
biochemistry of pathogenesis. Albersheim, P.; Anderson-Prouty, 
A.J. (Univ. of Colorado, Boulder). Annu. Rev. Plant Physiol.; 26: 
31-52(1975). 

General plant resistance to pathogenic attack by a myriad of 
microorganisms, viruses, nematodes, and insects are reviewed. 
Specifically discussed are: The role of the cell wall and wall- 
degrading enzymes in infective processes; an hypothesis to account 
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for varietal specificity in gene-for-gene host-pathogen systems; ex- 
amples which demonstrate that cell surface recognition phenomena 
are mediated through the interaction of carbohydrate-containing 
macromolecules and proteins; elicitors of phytoalexin production; 
and further consideration of the hypothesis and how the gene-for- 
gene relationship may have evolved. (JWP) 


21170 Effects of nerve growth factor administration on N-ethyl- 
N-nitrosourea ca Stahn, R.; Rose, S.; Sanborn, S.; 
West, G.; Herschman, H. (Univ. of California, Los Angeles). Brain 
Res.; 96: "287- 298( 1975). 

We attempted to determine whether the sympathetic ner- 
vous system in rodents is susceptible to co-carcinogenesis, employ- 
ing murine salivary nerve growth factor (NGF) as a co-car- 
cinogenic agent. NGF had no co-carcinogenic effect with either 
methylch« or ethylnitrosourea (ENU) on the sympathetic 
nervous system of the mouse, whether administered transplacen- 
tally, postnatally, or both transplacentally and postnatally. At a 
dose of ENU of 30 wg/g body weight, NGF did not shorten the 
latent period for tumor induction of BD-IX rats. In contrast, a 25 
percent reduction in latent period was brought about by NGF for 
tumor appearance in BD-IX rats receiving 90 ug/g ENU. In both 
cases the frequency of urogenital tumors in rats was increased as a 
result of NGF administration, at the apparent expense of neural tu- 
mors. 


21171 Advances in experimental lung cancer research. Net- 
tesheim, P.; Schreiber, H. (National Cancer Inst., Washington, 
DC). pp 603-691 of In Handbuch der allgemeinen pathologie. Alt- 
mann, H.W. Berlin; Springer-Verlag (1975). 

Recent advances in experimental lung cancer research are 
reviewed. Over 380 studies on the etiology, pathogenesis, 
morphogenesis, and anticarcinog is are examined in an orderly 
and well written presentation of the current state of the art. 
Specifically discussed are test systems, characterization of tobacco 
smoke, occupational hazards, general environmental hazards, 
modifying factors, pathogenic mechanisms, chemical and microbial 
cofactors, histologic tumor type, site of origin, metaplastic and 
“tumor hive’’ proliferative lesions, histogenesis of bronchogenic 
and bronchiolo alveolar carcinomas, and vitamin A as an anticar- 
cinogen. (JWP) 


21172 Immunization with a lipid-conjugated membrane antigen 
to suppress growth of a fibrosarcoma induced by Simian virus 40. 
Hunter, R.L.; Strickland, F. (Univ. of Chicago). J. Natl. Cancer 
Inst.; 54: No. 5, 1157-1163(May 1975). 

The covalent conjugation of fatty acid to a tumor cell mem- 
brane preparation transformed it from an antigen that enhanced 
tumor growth to one that suppressed it. A crude cell membrane 
preparation was made by sequential hypertonic and hypotonic salt 
extraction of tumor cells from a fibrosarcoma induced in hamsters 
by simian virus 40. The membranes were chemically conjugated 
with dodecanoic acid when mixed with an equal weight of 
dodecanoic anhydride in 0.5 M carbonate buffer (pH 9.0). Injec- 
tion of unmodified membranes 10 days before transplantation of 
live tumor cells produced clear-cut enhancement of the tumor 
growth rate. In contrast, injection of lipid-conjugated membranes 
in a similar dose and protocol suppressed tumor growth. The 
lymphoid proliferative reactions to the tumor cells as demonstrated 
by the histology of both the tumor and regional lymph nodes were 
consistent with the hypothesis that unmodified membranes stimu- 
lated the production of antibody which participated in the 
enhancement of tumor growth, and that lipid-conjugated mem- 
branes stimulated the production of cell-mediated immunity which 
suppressed this growth. (auth) 


21173 Poly(rA):oligo(dT)-directed DNA polymerase activity in 
carcinogen induced rat mammary tumors and in normal tissues. 
Libertini, L.J.; Adams, J. (Univ. of California, Berkeley). Biochem. 
Biophys. Res. Commun.; 64: No. 1, 136-143(5 May 1975). 
Mammary tumors induced in Sprague-Dawley Rats by the 
carcinogen 7,12-dimethylbenz(a)anthracene contain a DNA 
polymerase similar to that found in RNA tumor viruses. It has a 
molecula: weight of 105,000 daltons and is active on the synthetic 
templates poly(rA):oligo(dT) and poly(rC):oligo(dG) but is inac- 
tive on poly (dA):oligo(dT). This polymerase may be purified 
more than 300 fold with a 25 percent yield by ammonium sulfate 
precipitation, phosphocellulose chromatography and _hydrox- 
patite chromatography. A similar polymerase is also found in 
lates normal rat mammary tissues. (auth) 


21174 Comparative studies on monotypic IgMA and IgG/sub k/ 
from an individual patient. I. Evidence for shared V/sub H/ idiotyp- 


ic determinants. Hopper, J.E. (Univ. of Chicago). J. Immunol.; 
115: No. 4, 1101-1107(Oct 1975). 

A — idiotypic antigenic analysis of an IgM lamb- 
da and an IgG kappa paraprotein obtained from sera of an in- 
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dividual patient, Br, revealed the presence of very similar idiotypic 
determinants associated with the V/sub H/ regions of the Br y- and 
y-chains. In addition, the IgG kappa protein expressed light (L) 
chain-associated idiotypic determinants which were not evident on 
the IgM lambda protein or its isolated L chains. Extensive tests of 
specificity revealed that the shared V/sub H/ idiotypic determi- 
nants were not present in large weight amounts of heterologous 
nonspecific IgM and IgG, nor on Ig molecules contained in a large 
number of normal and myeloma sera. (auth) 


21175 Angio-immunoblastic lymphadenopathy: diagnosis and 
clinical course. Frizzera, G.; Moran, E.M.; Rappaport, H. (Univ. of 
Chicago). Am. J. Med.; 59: ’803- 818(Dec 1975). 

_ The clinical and pathologic findings in 24 patients with 
a blastic lymphadenopathy with dysproteinemia’’ 
(AILD) are presented. The patients’ ages ranged from 44 to 80 
years, with a median age of 68 years. The disease has an acute 
onset. In many respects, the clinical presentation is suggestive of 
malignant lymphoma. Generalized lymphadenopathy was always 
present. Hepatomegaly was found in 20 patients, splenomegaly in 
17, constitutional symptoms in 20 and skin rashes in nine. Twenty 
patients had anemia, with positive Coombs’ tests in eight of 14 
tested. Polyclonal hyperg: ia was found in 17 of 22 
patients. Two patterns of evolution were recognizable: long sur- 
vival (24 to 67 months) without treatment or after the administra- 
tion of intensive combination chemotherapy; and rapid progression 
(one to 19 months) regardless of the treatment given. Sixteen pa- 
tients died; postmortem examination in 10 cases showed the cause 
of death to be attributable to severe infection in eight patients, to 
renal disease in one and to cardiovascular disease in one. No 
evidence of malignant lymphoma was seen in any of these autop- 
sies. Histologically, the disease is systemic, with specific lesions in 
the lymph nodes. The spleen, liver, bone marrow, skin and lung 
are also involved, but the changes are less characteristic than in 
the lymph nodes. In the patients in whom sequential biopsies were 
performed, a trend toward restoration of the nodal architecture 
was observed. 


21176 Response of Wistar and Wistar/Furth rats to the 
Dunning leukemia IRC 741. Morris, D.M. (Augusta Coll., GA). 
Bull. Ga. Acad. Sci.; 34: No. 1, 1-8(Jan 1976). 

A comparison is made of the response of Fischer, Wistar, 
and Wistar/Furth strains of rats to various sized subcutaneous 
grafts of IRC 741 tumor. One hundred percent incidence was ob- 
served in Fischer rats given 10* cells or more, and even when only 
25 cells were injected three of ten rats were positive. All Fischer 
rats having a palpable tumor ultimately died of leukemia. Both the 
Wistar and Wistar/Furth strains showed several levels of tolerance 
with ultimate death of the host, others lived for extended periods 
of time with a viable tumor mass, still others rejected a previously 
growing tumor, while some rats remained completely negative even 
after massive tumor inocula. Skin transplant tests substantiated the 
heterogeneous background of the Wistar and the homogeneous 
genome of the Wistar/Furth strains. 


21177 Responsiveness of senescent mice to the antitumor pro- 

of Corynebacterium parvum. Yuhas, J.M.; Ullrich, R.L. 
(Oak Ridge National Lab., TN). Cancer Res.; 36: 161-166(Jan 
1976). 

The antitumor properties of Corynebacterium parvum have 
been studied in young (3- to 8-month-old) and aged (18 or more 
months old) BALB/c mice given s.c., i.m., i.p., or i.v. transplants 
of the highly malignant, weakly immunogenic line | lung car- 
cinoma, and aged (25- to 33-month-old) BALB/c mice bearing pri- 
mary mammary tumors. These aged BALB/c mice were shown to 
be less i responsive than their younger counterparts, and 
this, in combination with nonimmunological factors, made them 
more sensitive to the lethal effects of the line 1 carcinoma. Cor- 
respondingly, C. parvum proved to have less antitumor activity in 
aged mice than it did in young mice. In spite of this relatively 
weaker, antitumor activity for C. parvum in aged mice, repeated 
injections of this agent were able to induce temporary regressions 
of the primary mammary tumors studied and thereby prolong sur- 
vival time. 
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21178 (SAN—899X4) Observations on immu 

marrow. Annual report, 15 July 1975—14 July 1976. Crosby, 
W.H.; Tavassoli, M. (Scripps Clinic and Research Foundation, La 
Jolla, Calif. (USA)). 1976. Contract E(04-3)-899. 8p. Dep. NTIS 
$3.50. 


Progress is reported on the following research projects: 
adaptation of marrow sinus wall to fluctuations in the rate of cell 
delivery in rabbits; the fate of normal senescent red cells; dif- 
ferences in chemical composition of hemopoietic and aplastic mar- 
row; non-leukemic nature of the spleen in Friend's leukemia; and 
quantitative determination of the supporting potential of bone mar- 
row. (HLW) 


21179 Immunodiffusion in gels containing erythrocyte antigen. 
I. Theory for diffusion of antiserum from a circular well. Goldstein, 
B. (Fairleigh Dickinson Univ., Teaneck, NJ); DeLisi, C.; Abate, J. 
J. Theor. Biol.; 52: 317-334(1975). 

A theory for the diffusion of antibodies in a gel containing 
erythrocyte antigen is presented. We show that when t much 
greater than k,~' (k, is the reverse rate constant for the binding of 
an antibody to an erythrocyte binding site) the free antibody con- 
centration appears to diffuse with a reduced diffusion coefficient 
D* = D,/(1 + Krho,). D, is the antibody diffusion coefficient in 
the gel, rho, is the density of binding sites, and K the equilibrium 
constant for binding of an antibody to an erythrocyte binding site. 
The theory is developed for experiments in which a circular well is 
cut from the gel and antiserum placed within the well. Expression 
for the free and bound antibody concentrations as a function of 
position and time are derived. We show how these expressions can 
be used to determine diffusion coefficients and gain information 
about the distribution of equilibrium constants which characterize 
the antiserum. 


21180 (LF-tr—118) Methods of studying the transfer of parti- 
cles from the alveolar space to the insterstitium and subsequent fate 
of the particles. Chretien, J.; Metivier, H.; Nolibe, D.; Lafuma, J.; 
Masse, R. (CEA Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France)). Feb 1976. Translated from French. 32p. Dep. 
NTIS $4.00. 

The physiological processes involved in the passage of in- 
haled particles beyond the air passages and gas exchange surfaces 
of the respiratory tract were investigated in an attempt to deter- 
mine the reasons for their deposition sites. The effects of particle 
size, solubility, rate of inhalation, duration of exposure, and time 
of alveolar retention were compared for **PuO,, NO,, and SO, 
particles. (CH) 


21181 Panel studies of acute health effects of air pollution. I. 
Cardiopulmonary symptoms in adults, New York, 1971-1972. 
Stebbings, J.H. Jr.; Hayes, C.G. (National Environmental Research 
Center, Research "Triangle Park, NC). Environ. Res.; 11: No. 1, 
89-111(Feb 1976). 

Over 300 elderly panelists, either well or with reported car- 
diopulmonary symptoms, participated in a study linking aggrava- 
tion of symptoms to fluctuations in ambient air pollutants and daily 
temperature in New York City. Increasing temperatures aggravated 
symptoms in heart disease panelists; clear and consistent relation- 
ships of temperature to symptoms in the well, lung disease, or 
combined heart and lung disease panelists were not apparent. 
Elevated levels of suspended nitrates, suspended sulfates, sulfur 
dioxide, and respirable suspended particulates were associated with 
exacerbations of symptoms in the well elderly panel; a similar but 
much weaker pattern of effects on the lung disease panel ap- 

. It was not possible to identify more precisely the responsi- 
ble pollutants. Symptoms of heart disease appeared to be related 
only to suspended nitrate and total suspended particulate levels in 
addition to temperature. The data did not suggest a threshold for 
these health effects nor did the data support the hypothesis that 
those panelists more severely afflicted with cardiopulmonary con- 
ditions would be more sensitive to air pollution. The effect of 
method of panel selection on the estimation of dose-response rela- 
tionships, and the concept of day-to-day fluctuations in symptom 
rates were discussed. 


TRACER TECHNIQUES 


21182 (CONF-750465—3) imaging with oxygen-14. 
Russ, G.A.; Bigler, R.E.; Dahl, J.R.; Kostick, J.; McDonald, J.M.; 
Tilbury, R.S.; Laughlin, J.S. (Memorial Sloan-Kettering Cancer 
Center, New York (USA)). 1975. Contract E(11-1)-3521. 4p. 
Dep. NTIS $3.50. 

From Workshop on reconstruction tomography in diagnostic 
=~ in nuclear medicine; San Juan, Puerto Rico (17 Apr 
1975). 

The metabolic significance of the distribution of labeled ox- 
ygen was studied in the dog by inhalation of gas mixtures labeled 
with oxygen-14 (T/sub '/,/ = 71 seconds) maintained at a constant 
level of activity. Under steady-state conditions, whole-body images 
were developed by detection of the positron annihilation emissions 
pA dual head rectilinear scanner in the coincidence mode. 

auth) 
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PUBLIC HEALTH 


REFER ALSO TO CITATION(S) 19489, 21312, 21321, 21322, 
21325 


21183 (CONF-751022—, pp 42-50) Developing health policies 
and standards: responsibility of the scientist in developing and in- 
terpreting the ‘public interest’’ viewpoints. Epstein, S.S. (Case 
Western Reserve Medical School, Cleveland). 1976. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 

In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

Public interest viewpoints on developing health policies and 
standards appear to broadly fall into the scientific and policy-mak- 
ing categories. Scientific concerns include the quality of the data 
on which regulatory decisions are based, recognition of external- 
ized costs of products, processes and innovations, scientific 
mythologies that have not been adequately addressed by the 
professional community at large, and the dichotomy between stan- 
dards setting for the general and for the working populations. Pol- 
icy-making concerns include restrictions on public access to data 
and needs for effective public interest representation in decision 
making at federal and local levels. 


21184 (CONF-751022—, pp 65-74) Carcinogenesis as an end 
point in health impact assessment. Schneiderman, M.A. (National 
Cancer Inst., Bethesda, MD). 1976. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 

In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

All sources of energy production, with perhaps the excep- 
tion of falling water, wind, and geothermal sources, appear to have 
associated carcinogenic hazards. Epidemiological information does 
not allow us to pinpoint single '’causes,’’ but urban dwellers, coal 
miners, and petroleum refinery workers all appear to be at in- 
creased risk of cancer. Radiation—cancer relationships have been 
shown in exposed populations, and work is currently under way as- 
sessing the risks of former Atomic Energy Commission workers. 
With the exception of radiation exposure, there are few human 
data for estimating dose—response relationships to environmental 
carcinogens. At very low doses for add-on type exposures, safety- 
oriented behavior leads us to assume no thresholds and to operate 
as if the dose—response curve in man is likely to be linear. 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 20985, 20986, 20987, 20988, 
20989, 20993, 21167 


21185 Influence of processing on the g: h hloro 
cyclohexane content of meat products. Mirna, A.; Hecht, H.; 
Coretti, K. (Federal Inst. for Meat Research, Kulmbach, Ger.). pp 
115-120 of In Origin and fate of chemical residues in food, agricul- 
ture, and fisheries. Vienna; International Atomic Energy Agency 
(1975). 

From Proceedings on origin and fate of chemical residues in 
food, agriculture and fisheries; Vienna, Austria (5 Nov 1973). 

See STI/PUB— 399; CONF-731177—; CONF-74061 18—. 

Meat from rabbits, which had been fed with “C gamma- 
HCH, was processed to dried sausage and to various meat 
products. Micrococci and lactobacilli from a commercial starter 
culture metabolize the labelled pesticide to 20 and 10 percent, 
respectively. In dried sausage the y-HCH content decreased in the 
course of 30 d by an average of about 25 percent. By curing, 
about 20 percent and by hot-smoking, 12 percent of the y-HCH 
were degraded in the meat products. Cooking (1'/, h at 100°C) 
was the most effective treatment; more than 50 percent of the 
pesticide content were removed. In all kinds of products, besides 
small amounts (less than 2 percent) of chlorinated benzenes and 
phenols, the residues consisted mainly of y-HCH. (auth) 


TRACER TECHNIQUES 


21186 (STI/PUB—399) Origin and fate of chemical residues in 
food, agriculture, and fisheries. Panel proceedings series. Con- 
ference held at Vienna, Austria, November 5—9, 1973 and June 
4—7, 1974. (International Atomic Energy Agency, Vienna 
(Austria)). Sep 1975. 194p. (CONF-731177—; CONF- 
7406118—). IAEA $12.00. 

From Proceedings on origin and fate of chemical residues in 
food, agriculture and fisheries; Vienna, Austria (5 Nov 1973). 

Individual entries were made for the 16 papers. 
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21187 Influence of soil temperature and water tension on the 
decomposition rate of '‘Ca labeled herbage. Nyhan, J.W. (Los 
— Scientific Lab., NM). Soil Sci.; 121: No. 5, 288-293(May 
1976). 

The relation of decomposition rate of carbon-14 labeled 
blue grama (Bouteloua gracilis) to soil water content and tempera- 
ture was examined in laboratory studies. Soil samples amended 
with ground herbage were incubated at various temperatures (3, 
10, 25, 40, 50, and 60°C and water contents (.009, .03, .06, .60, 
5.8, and 113 atm water tension). The oxygen concentrations in the 
decomposition vessels were determined to evaluate the possibility 
that oxygen became limiting in the experiments. Radiocarbon 
losses were assessed and the results used to develop a multiple 
regression equation, which predicted percent carbon loss per hour 
as an exponential function of water tension, time, temperature, and 
the inverse of temperature. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 19315, 21741 


21188 (AD-A—010220) Microdosimetric structure of HZE 
particle tracks in tissue. Schaefer, H.J. (Naval Aerospace Medical 
Inst., Pensacola, Fla. (USA)). 8 Apr 1975. Contract NASA-Order- 
W-13-280. 24p. (NAMRL— 1214). NTIS $3.25. 

See also report dated 14 Dec 1973, AD—775614. 

Heavy nuclei of the primary galactic radiation in space 
(HZE particles) can have the same Linear Energy Transfer (LET) 
yet greatly different lateral distribution patterns of the energy in 
the microstructure of tissue. Track structure thus presents itself as 
a new dosimetric parameter for HZE particles which is at present 
incompletely understeod in its radiobiological significance. While 
the microscopic image of a particle track in nuclear emulsion con- 
veys some information on track structure, a complete analysis has 
to rely on theory. The theory of track structure distinguishes two 
regions: core and penumbra. The core is a narrow region with a 
radius far below | micron in tissue where energy deposition occurs 
mainly through excitations and collective oscillations of electrons. 
Energy density in the core is enormous accounting for slightly 
more than half the total LET. The penumbra surrounding the core 
extends laterally several to many microns depending on the energy 
of the primary. Energy density in the penumbra decreases steeply 
with the square of increasing radius. The relationships are illus- 
trated with nuclear emulsion micrographs and plots of energy den- 
sity profiles. The implications of the findings for a dosimetric 
system for HZE particles are discussed. (GRA) 


21189 (NTIS/PS—75/551) Radiation effects on cells and 
chromosomes (a bibliography with abstracts). Report for 1964— Jun 
1975. Crockett, P.W. (National Technical Information Service, 
Springfield, Va. (USA)). Jul 1975. 114p. NTIS $25.00. 

Reports on the effects of radiation on cell physiology, 
chromosome aberrations, and DNA replication are cited. 
—- of radiotherapy on cancerous cells are discussed. 
(GRA) 


RADIATION EFFECTS ON BIOCHEMICALS 


21190 (COO— 1671-63) Theory of RBE. Third triennial re- 
port, 1 January 1967—31 December 1975. Katz, R. (Nebraska 
Univ., Lincoln (USA). Dept. of Physics). Sep 1975. Contract 
AT(11-1)-1671. 23p. Dep. NTIS $3.50. 

From a single set of themes, the theory of RBE has 
developed a picture of the response of many biological, physical, 
and chemical systems to radiations of different quality, that de- 
pends on a model of the structure of the tracks of nuclear projec- 
tiles in condensed matter. Its characterizations arise from the 
tracks of heavy ions in nuclear emulsions, as extended to accom- 
modate biological cells. Most recently emulsions have been 
identified whose radiosensitivity changes with radiation quality 
parallel those of biological cells. From experimentally determined 
radiosensitivity parameters, the theory predicts response to a range 
of radiations, and includes synergistic effects of mixed radiation 
fields, making it possible to calculate the RBE of a mixed field of 
neutrons and gamma-rays, and to specify the dosimetric measure- 
ments required to make these predictions. (auth) 


BIOMEDICAL SCIENCES, APPLIED STUDIES 


IN VITRO 


REFER ALSO TO CITATION(S) 21086, 21107, 21196, 21199, 
21200, 21208, 21238, 21266 


21191 (UCLA— 12-1060) Strand breaks, base release and 
post-irradiation changes in DNA y-irradiated in dilute O,-saturated 
aqueous solution. Ward, J.F.; Kuo, I. (California Univ., Los An- 
geles (USA). Lab. of Nuclear Medicine and Radiation Biology). 
1976. Contract E(04-1)-GEN-12. 33p. Dep. NTIS $4.00. 

Gamma irradiation of DNA in dilute O,-saturated aqueous 
solution releases free bases and damaged bases from the 
macromolecule. The yields of these products were measured after 
column chromatographic separation. For double stranded DNA the 
immediate yield of bases varies from G = 0.012 for cytosine to G 
= 0.033 for adenine. The yields of released bases increase with 
post-irradiation time (the majority of the increase occurs in the 
first 2 hrs.) to yields in the range of G = 0.07 +- 0.012. Yields of 
two released damaged thymine radiation products from y-ir- 
radiated *H thymine labelled DNA also increased with post-irradia- 
tion time. Strand breaks were measured in y-irradiated single 
stranded DNA the initial yield G = 0.02 was low but increased 
with time to G = 0.07. No direct correlation between strand-break 
production and release of low molecular weight products is possi- 
ble. The findings are discussed in terms of damage to DNA in vivo 
and its enzymatic repair. 


21192 (UCLA— 12-1061) |Monophosphate end groups 

uced in radiation induced strand breakage in DNA. Kay, E.; 
Ward, J.F. (California Univ., Los Angeles (USA). Lab. of Nuclear 
Medicine and Radiation Biology). 1976. Contract E(04-1)-GEN- 
12. 17p. Dep. NTIS $3.50. 

A solution of DNA was gamma-irradiated and treated with 
monophosphatase for studies on the amount of inorganic 
phosphate released as a function of time. Studies were also con- 
ducted on: effect of alkali on yield of monophosphate end groups; 
induction of DNA strand breaks by treatment with DNAase; initial 
G values for monophosphate termini; and effect of alkali on 
radioinduced DNA damage. (HLW) 


21193 Physical studies on the binding of cis-dichlorodiamine 
platinum(II) to DNA and h tides. Munchausen, L.L.; 

Rahn, R.O. (Univ. of Tennessee, “Oak Ridge). Biochim. Biophys. 
Acta; 414: 242-255( 1975). 

The amount of cis-dichlorodiamine platinum(II) bound to 
DNAs of varying (dA + dT) content was assayed by both ul- 
traviolet absorbance spectrophotometry and the use of the 
radioisotope ' Pt. Radioisotope labeling indicates twice as much 
bound platinum as do optical measurements. The molar ratio of 
bound platinum r at saturation is approximately half the sum of the 
nearest-neighbor frequencies of all base-pairs that do not contain 
thymine. We therefore conclude that platinum does not bind to 
thymine in DNA. Chomatographic studies with ['*C] purine- 
labeled DNA indicate preferential binding of platinum to guanine, 
followed by binding to adeni The luminescence properties of 
DNA and of homopolynucleotides are strongly affected by bound 
platinum as a result of a heavy-atom effect. A plot of the 
fluorescence-to-phosphorescence ratio as a function of r gives a 
saturation bind curve similar to that obtained using "Pt. Ul- 
traviolet irradiation of DNA treated with the platinum compound 
results in a 30 percent increase in the rate of formation of thymine 
homocyclob pyrimidi When acetophenone sensitization is 
employed, platinum binding enhances cytosine homocyclobu- 
tadipyrimidine formation 10-fold, presumably because the triplet 
level of cytosine complexed with platinum is lowered below that of 
acetophenone. The viscosity of DNA decreases sharply upon bind- 
ing platinum, with half the change occurring when less than 6 per- 
cent of the bases are complexed. From the rate of reaction with 
formaldehyde, we conclude that binding of the platinum com- 
pound to DNA induced small denatured regions that unwind in the 
presence of formaldehyde with a rate about 40 times slower than 
that of a single-strand chain break. 


21194 (ERDA-tr—99, pp 8-12) Radical scavenging and 
mechanism of the action of chemical protectors in the organism. 
Kravetskaya, T.P.; Krutyakov, B.M.; Sverdlov, A.G. (Leningrad 
Inst. of Nuclear Physics). 1975. Translated from Radiobiologiya; 
15: No. 3, 336-339( 1975). 

In Radiobiology. 

The quantitative principles of the inactivation of trypsin. by 
y radiation and protection by mexamine in vitro under conditions 
of the absence of sorption of the protector on the enzyme were 
studied. The nature of the dependence of the inactivation on the 
concentration of trypsin and the protector permits us to consider 
concurrent scavenging of the radicals formed in the radiolysis of 
water as the basic mechanism of the protective action of mex- 
amine in vitro. To estimate the possible contribution of this 


mechanism to the protective action of protectors on the organism, 
the protection of trypsin by mexamine and cysteamine was in- 
vestigated in the presence of an extract of the rat liver, containing 
natural radical scavengers. The a, taken in the optimum 
organism concentration, practically do not increase the high DRF 
of the extract. Thus, it is difficult to consider concurrent radical 
scavenging as the chief mechanism of the action of protectors in 
the organism. (tr-auth) 


21195 Chemical and conformational studies of gamma-ir- 
radiated solid . Herbert, S.M.; Tolbert, B.M. (Univ. of 
Colorado, Boulder). Radiat. Res.; 65: No. 2, 268-282(Feb 1976). 

From 17. annual meeting of the Radiation Research Society; 
Cincinnati, OH, USA (18 May 1969). 

Gamma-irradiated solid lysozyme was separated by cation 
exchange chromatography with a phosphate buffer into a number 
of components. The chemical and physical properties of the major 
fraction, P3-1, were examined in detail. This material elutes very 
close to the native enzyme, is stable, and is chromatographically 
homogeneous. It has 94 percent of the native enzyme activity. Ab- 
sorption spectra, heat and pH denaturation studies, sedimentation 
velocity, and disc gel electrophoresis all showed that P3-I differed 
from native lysozyme. Data indicated that P3-I had an altered 
shape and exhibited both reversible and irreversible conforma- 
tional damage. Experiments labeling the irradiated lysozyme with 
HTS showed that P3-I had suffered comparable chemical damage 
by this criterion as the more heavily damaged fractions. These 
results indicate that in P3-I, and therefore in the whole irradiated 
enzyme, most of the molecules have suffered some radiation 
damage. The results are in direct conflict with classical target 
theory where a "hit’’ or ionization constitutes an inactivation. 
(auth) 


IN MICROORGANISMS 


21196 (COO—3286-15) Study of the effects of radiation of 
nucleic acids and related com Progress report, August 15, 
1975—August 14, 1976. Wang, S.Y. (Johns Hopkins Univ., Bal- 
pag gem Md. (USA)). Apr 1976. Contract E(11-1)-3286. 8p. Dep. 
N $3. 

anion radiation produces genetic effects in biological 
systems. Since genetic effects are usually the result of modifica- 
tions of DNA or sometimes of RNA, interest is being centered on 
the chemical and physical nature of radiation-induced lesions to 
nucleic acids and their components. These investigations have 
revealed the enormous complexity of chemical events and the 
possible degradation of nucleic acids by strand breakage. There- 
fore, work in the ionization radiation of nucleic acids has 
proceeded along a dual course. On the one hand, molecular 
changes have been characterized for a number of primary radia- 
tion products. On the other hand, strand breakage has been in- 
vestigated intensively as a direct primary event. Both of these 
aspects were emphasized in our research last year. We succeeded 
in improving the synthesis of 5-hydroxy-methyl thymine (a- 
TOOH). a-TOOH was found to be much more effective than cis- 
5,6-dihydro-6-hydroperoxy-5-hydroxy thymine (6-TOOH) in the 
inactivation of transforming DNA of H. influenzae cells although 
a-TOOH is much less reactive chemically than 6-TOOH. 6-TOOH 
causes inuctivation and acts as an inhibitor of DNA synthesis in 
mammalian cells. In addition, evidence may indicate that 6-TOOH 
does not induce strand breaks directly in DNA although we 
showed that 6-TOOH is a clastogenic compound. (auth) 


IN ANIMALS 
REFER ALSO TO CITATION(S) 21196 


21197 (ERDA-tr—99, pp 118-122) DNA-dependent RNA 
polymerase of organs of irradiated animals. Communication 5. 
Physicochemical changes in enzyme molecules. Likhoded, V-S.; 
Savenko, L.N.; Paskevich, I.F. (Kharkov Scientific Research Inst. 
of Medical Radiology). 1975. Translated from Radiobiologiya; 15: 
No. 3, 423-427(1975). 

In Radiobiology. 

This communication cites evidence of structural damages to 
RNA polymerases of the rat liver and spleen as a result of irradia- 
tion and discusses the role of these disorders in the change in the 
total activity of the template complex. It can be asserted that after 
irradiation (in the late periods), the properties of all classes of 
RNA polymerases of the liver and spleen are changed. This is con- 
firmed by the results of an investigation of the disturbances of 
biosynthesis of RNA polymerases and by data on the disruption of 
the enzyme-template interaction. 


21198 (ERDA-tr—99, pp 123- Gey: Influence of gamma rays 
on the characteristics of thyroglobulin. Yangibaev, 
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M.; Khakimov, P.A.; Khamidov, D.Kh. (Inst. of Biochem 
Tashkent). 1975. Translated from Radiobiologiya; 15: No. 3, 427: 
430(1975). 

In Radiobiology 

A comparative investigation of the fluorescent charac- 
teristics of the thyroglobulin of rats subjected to radiation in vivo 
and in vitro was conducted. The experiments were conducted 
using y radiation. The results indicate that rat thyroglobulin is 
more radioresistant than human thyroglobulin. The samples of 
thyroglobulin compared also differ in electrophoretic mobility. 
Thus the results obtained are evidence of a species difference in 
human and rat thyroglobulin. (ERB) 


RADIATION EFFECTS ON CELLS 
REFER ALSO TO CITATION(S) 21190 


EXTERNAL SOURCE 


21199 (COO—3286-11) Study of the radiation effects on 
nucleic acids and related compounds. Annual progress report, Au- 
gust 15, 1974—August 14, 1975. Wang, S.Y. (Johns Hopkins 
Univ., Baltimore, Md. (USA)). 1975. Contract E(11-1)-3286. 2Ip. 
Dep. NTIS $3.50. 

Interest is being centered on the chemical and physical na- 
ture of radiation-induced lesions to nucleic acids and their com- 
ponents. These investigations have revealed the enormous com- 
plexity of chemical events in these¢ systems and the possible 
degradation of nucleic acids by strand breakage. Therefore, work 
in the ionizing radiation of DNA and its components has 
proceeded along a dual course. For chemical studies, our prime 
concern is the stepwise isolation and identification of the radiation 
products of derivatives of pyrimidines and the study of the actual 
mechanisms of their formation. For biological studies, H. influen- 
zae cells, the Chinese hamster V79B-1 cell line, and the Dunn 
osteosarcoma !ung colony system were used. During the last year, 
the method of synthesis of 5-hydroperoxymethyluracil (T/sub 
a/OOH) was greatly improved. Large-scale preparation of 5- 
hydroxy-6-hydroperoxy-5 ,6-dihydrothymine (T°OOH) were carried 
out in order to study the action of TYOOH on neighboring bases, 
glycosidic bond-breakage, cell mutagenesis, chromosomal aberra- 
tions, and possible synergistic effects on x radiation. These results 
allow one to relate radiobiological effects with radiation chemical 
changes in DNA. 


21200 (LA—6313-PR, pp 35-54) Cellular and molecular biolo- 
gy group. Apr 1976. 

In Biomedical and Environmental Research Program of the 
LASL Health Division. Progress report, January—December 1975. 

Model DNA polymers have been employed to measure 
physico-chemical effects of X-irradiation and the influence of 
known base sequences on the transcription by RNA polymerases. 
These experiments allow quantitative estimates of the fidelity of 
transcription in the presence of physical and chemical agents. Cells 
in culture provide the basic system for studying radiation effects 
on DNA synthesis, organization of DNA in the nucleus, effects of 
pollutants on genetic information transfer and gene expression, 
nucleic acid structure, proliferation capacity, histone phosphoryla- 
tion, and chromatin structure and function. Mathematical models 
of the immune response have been formulated, and the biochemi- 
cal properties of the cell surface have been characterized. The use 
of flow systems to provide rapid karyotype analysis has been 
established for relatively simple karyotypes, and a series of cell- 
cycle-dependent, temperature-sensitive mutant mammalian cell 
lines have been derived and appear useful for cycle progression 
and mutagenesis studies. 


21201 Dose-response relationship for ultraviolet-light-induced 
mutations at the hypoxanthine-guanine bosyltransferase 
locus in Chinese hamster ovary cells. Hsie, A.W. (Oak Ridge Na- 
tional Lab., TN); Brimer, P.A.; Mitchell, T.J.; Gosslee, D.G. So- 
matic Cell Genet.; 1: No. 4, 383-389( 1975). 

Exposure of Chinese hamster ovary (CHO) ceils clone 
K,BH, to ultraviolet (uv) light at doses up to 86 ergs/mm? did not 
significantly reduce cell survival, but uv doses of 86-648 ergs/mm? 
produced an exponential cell killing. Observed mutation frequency 
to 6-thioguanine resistance induced by uv increases approximately 
in proportion to increasing doses up to 260 ergs/mm? in a range of 
5-648 ergs/mm? examined. The pooled data of mutation frequency 
f(X) as a function of dose X from 0-260 ergs/mm? is adequately 
described by f(X) = 10-* (13.6 + 2.04 X). That the uv-induced 
mutations to 6-thioguanine resistance affects the hyposanthine- 
guanine phosphoribosyltransferase (HGPRT) locus is supported by 
the observation that all randomly isolated drug-resistant colonies 
contained highly reduced or undetectable HGPRT activity. 
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21202 (ERDA-tr—99, pp 20-24) Recovery of radioresistance 
and hematogenic stem cells. Butomo, N.V.; Pegov, A.A. (Military- 
Medical Academy, Leningrad). 1975. Translated from 


Radiobiologiya; 15: No. 3, 345-347(1975). 

In Radiobiology. 

A comparison of the recovery of radioresistance was con- 
ducted on mice irradiated at a dose of 400 R, according to the 
value of LD,, of repeated irradiation and the dynamics of the con- 
tent of colony-forming units in the bone marrow. No parallelism 
was detected in the changes in these indices. (tr-auth) 


21203 (ERDA-tr—99, pp 25-34) Role of intercellular contacts 
in the radiosensitivity of cells of the HeLa culture. Kalendo, G.S.; 
Zhurbitskaya, V.A.; Vinskaya, N.P.; Voskanyan, G.R. (Inst. of Ex- 
perimental and Clinical Oncology, Moscow). 1975. Translated 
from Radiobiologiya; 15: No. 3, 348-355(1975). 

In Radiobiology. 

It has been established that the formation of multiple inter- 
cellular contacts in the transition from single-celled to a monolayer 
culture leads to an increase in the radioresistance of the popula- 
tion. This effect is explained by an intensification of the intracellu- 
lar repair processes and the appearance of a new, population level 
of protection. The radiosensitizing action of low doses of radiation 
on a monolayer culture is associated with a weakening of the 
repair potentialities of the cells. Artificial disruption of the inter- 
cellular contacts also has a sensitizing action with respect to ir- 
radiation. (tr-auth) 


21204 (ERDA-tr—99, pp 46-50) Determination of the 
radiosensitivity of HeLa cells as a function of their position in the 
generation cycle. Lepekhin, A.F. (Leningrad Inst. of Nuclear 
Physics). 1975. Translated from Radiobiologiya; 15: No. 3, 365- 
368(1975). 

In Radiobiology. 

A population of cells with known average lifetimes of the 
phases of the generation cycle, synchronized by collection of 
mitotic cells, was discussed. The distribution of cells over the 
generation cycle was calculated on the basis of the relative number 
of labeled cells after pulsed labeling of DNA. An equation relating 
the survival of the population, irradiated at a fixed dose of sparsely 
ionizing radiation at an arbitrary moment of time after 
synchronization, to the distribution of cells over the generation 
cycle and the survival of cells of different ages, was written. The 
survival of cells of different ages can be obtained as the solution of 
this equation at known values of the survival of the population at 
certain moments of time after synchronization. Calculations were 
performed for HeLa cells. (tr-auth) 


21205 (ERDA-tr—99, pp 114-117) Role of ATP in the repair 
of DN of gamma-irradiated Chinese hamster cells. Fomenko, L.A.; 
Gaziev, A.I.; Mantsygin, Yu.A.; Kublik, L.N. (Inst. of Biological 
Physics, Pushchino, USSR). 1975. Translated from Radiobiologiya; 
15: No. 3, 420-423(1975). 

In Radiobiology. 

The role of ATP in the regeneration of DNA of mammalian 
cells after y irradiation was studied using monolayer cultures of 
fibroblast-like cells of the Chinese hamster. The results obtained 
permit the conclusion that ATP plays an important role in the 
repair of DNA of mammalian cells. Irradiated cells have a suffi- 
cient amount of ATP available for the maintenance of DNA 
repair. (ERB) 


21206 Effect of N-ethylmaleimide on the response to x rays of 
synchronized HeLa cells. Han, A.; Sinclair, W.K.; Kimler, B.F. 
(Argonne National Lab., IL). Radiat. Res.; 65: No. 2, 337-350(Feb 
1976). 

The presence of 0.75 4M N-ethylmaleimide (NEM) during 
irradiation of synchronous HeLa cells at different stages of their 
cycle enhances cell killing (i.e., sensitizes) in early G, and late S, 
but does not affect mitotic cells or cells at the G,/S border. The ef- 
fect is primarily on the shoulder of the survival curve, rather than 
its slope. NEM given immediately before or after irradiation is as 
effective as during irradiation. When given as a function of time 
after exposure the effect decreases in magnitude, cells becoming 
insensitive to NEM more rapidly in S than in G,. The drug is also 
effective if administered prior to irradiation, the effect generally 
decreasing the longer the interval between treatment and irradia- 
tion. The addition of 1.0 mM hydroxyurea (HU) to synchronous 
HeLa cells in G, showed that survival changes occur as the cells 
proceed through the cell cycle even in the absence of DNA 
synthesis. The changes observed are qualitatively the same as those 
observed previously in Chinese hamster cells. The irradiation of 
HU-inhibited cells in the presence of 0.75 4M NEM produced al- 
most no variation in survival through the cycle, the inhibited cells 
showing a sensitivity greater than that normally observed in mitotic 
cells. The results presented are consistent with the idea that NEM 
inhibits repair processes in the cell most likely due to its binding to 
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a critical SH-containing enzyme(s) concerned with the repair of 
radiation damage. (auth) 


RADIATION EFFECTS ON MICROORGANISMS 
REFER ALSO TO CITATION(S) 21190 


21207 (ERDA—92(Vol.2), pp 558-583) Thermoradiation 
treatment of sewage sludge to eliminate pathogens for safe use as 
fertilizer and animal feed su ent. Sivinski, H.D.; Whitfield, 
W.J. (Sandia Labs., Albuquerque, NM). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

A research program titled ‘'Waste Resources Utilization’’ 
using a new technique, ‘‘thermoradiation’’ to destroy pathogenic 
organisms in sewage sludge is described. The thermoradiated 
sewage sludge will be used to study the feasibility of (1) use for 
safe land application as fertilizer and soil conditioner and (2) use 
as a feed supplement for ruminant animals. Experiments to date 
have shown good results for sludge disinfection of resistant bac- 
teria, viruses, and parasites. Thermoradiation experiments are 
being carried out at a temperature of 65°C combined with 160 
krad gamma dose for a total of 2000 pounds of dried treated 
sludge. The sludge will be shipped to New Mexico State University 
for the feeding studies and land application studies. (auth) 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 21199, 21238 


21208 (ORO— 3408-23) Laboratory of Radiation 
progress report, August 15, 1975— August 14, 1976. Powers, E.L. 
(Texas Univ., Austin (USA). Dept. of Zoology). May 1976. 17p. 
Dep. NTIS $3.50. 

Studies on action of inorganic radiation sensitizers included 
the following: roles of e~aq.OH and H,O,; metal ions and biologi- 
cal radiation sensitivity; iron as a sensitizer; and cellular uptake of 
solutes. Studies on organic sensitizers and protectors included the 
following: anoxic protection; anoxic desensitization when PNAP is 
present; effects of additives in air; and oxygen-dependent sensitiza- 
tion. Studies were also conducted on radioinduced mutations in 

res of Bacillus megaterium and effects of radiation on inactiva- 
tion of DNA in Bacillus Subtilis. (HLW) 


21209 (ORO— 4568-3) Alterations induced by x-rays and ul- 
traviolet light on the synthesis and maintenance of macromolecular 
components within cells. Progress report, March 1, 1975—February 
1, 1976. Billen, D. (Tennessee Univ., Knoxville (USA)). 1976. 
Contract AT(40-1)-4568. 18p. Dep. NTIS $3.50. 

Progress is reported on the following research projects: role 
of DNA polymerases and DNA ligase in repair synthesis in 
Escherichia coli and Bacillus subtilis following exposure to x radia- 
tion; effects of Tween-80 on permeability of hamster ovary cells to 
nucleotides; effects of uv radiation on DNA metabolism in B. sub- 
tilis; and studies on the nature of repair-deficient mutants of B. 
subtilis. (HLW) 


21210 New mitotic cycle marker. Rustad, R.C.; Oleinick, N.L.; 
Brewer, E.N. (Case Western Reserve Univ., Cleveland). Exp. Cell 
Res.; 93: 477-479( 1975). 

The entry into metaphase of Physarum nuclei becomes in- 
sensitive to cycloheximide 10 min earlier than to y-radiation i.e., 
the '"CH-marker”’ occurs earlier in prophase than the '’y-marker’’. 
Gamma-irradiation of plasmodia which have passed the CH marker 
and even the y-marker leads to further sensitivity to CH. Thus, the 
data reveal a '’y-CH marker”’ in the mitotic cycle of this organism. 


21211 (ERDA-tr—99, pp 35-39) Nature of the radioprotective 
effect. Graevskii, E.Ya.; Gintsburg, E.1.; Suslikov, V.I. (Inst. of 
Developmental Biology, Moscow). 1975. Translated from 
Radiobiologiya; 15: No. 3, 356-359( 1975). 

In Radiobiology. 

In experiments with irradiation of a 24 hr culture of E. coli 
B at temperatures of 21°C and -195.8°C (liquid nitrogen), the 
ability of cysteamine (3.5 . 10-5M) to modify the action of x radia- 
tion (in the dose range 3 to 15 kR) before and after irradiation 
was investigated. The placement of the bacteria in liquid nitrogen 
lowered their survival to 50 percent. At both temperatures 
cysteamine had no appreciable influence on the survival of the 
bacteria. At the temperature of liquid nitrogen, the bacteria are 
substantially more radioresistant than at 21°C (DRF 3.8). The in- 
fluence of cysteamine before irradiation weakens the action of 


radiation at both temperatures (DRF 2.5 at -195.8°C and 1.5 at 
21°C). In the postradiation period cysteamine is ineffective both in 
its influence on cells irradiated at the temperature 21°C and at the 
temperature -195. 8°C. It was concluded that the radioprotective 
effect is associated not with an activation of the consequences of 
the radiation influence, but with a reorganization and stabilization 
of the molecules of the cell target and, as a result, the changed na- 
ture of its response to irradiation. (tr-auth) 


21212 (ERDA-tr—99, pp 40-45) Role of endogeneous thiols in 
the determination of the radioresistance of a culture of E. coli B in 
various phases of its growth. Konstantinova, M.M. (Inst. of 
Developmental Biology, Moscow). 1975. Translated from 
Radiobiologiya; 15: No. 3, 360-364( 1975). 

In Radiobiology 

The relationship of the radioresistance of various stages of 
development of a culture of E. coli B to the level of sulfhydryl 
groups in the cells at these stages was investigated. The analysis 
was carried out by a comparison of the content of SH groups in 
the cells with their survival after irradiation, as well as a deter- 
mination of the effectiveness of radioprotective and radiosensitiz- 
ing agents on cultures of various ages. It was shown that thiols are 
the factor determining the difference in radiosensitivity of a cul- 
ture of E. coli B in the logarithmic and stationary phases of 
growth. (tr-auth) 


21213 (ERDA-tr—99, pp 70-75) Stable effect of mortality in 
the progency of irradiated yeast cells. Bychkovskaya, I.B.; Malinov- 
skii, O.V.; Stanzhevskaya, T.I.; Strelin, G.S. (Central Roent- 
genoradiological Scientific Research Inst., Leningrad). 1975. 
Translated from Radiobiologiya; 15: No. 3, 389-393( 1975). 

In Radiobiology. 

In cultures of the yeast Saccharomyces ellipsoideus Megri 
139 B, irradiated with X rays at doses of 2.5 to 200 krad, a certain 
constant level of cell mortality is established (after selection has 
occurred) for an indefinitely long period. This level did not depend 
on the value of the dose and did not change with time. Evidently 
the damage pertains to all cells, since any of them, if they did not 
die, gave progeny with the same mortality level. In the aggregate 
of these characteristics, the phenomenon described is similar to 
that recorded earlier by I. B. Bychkovskaya and G. K. Ochinskaya 
on amebas and infusoria, in the case of individual culturing of the 
cells. (auth) 


21214 induction and inactivation by uv light. Barn- 
hart, B.J.; Cox, S.H.; Jett, J.H. (Los Alamos Scientific Lab., NM). 
J. Virol.; 18: No. 3, 950-955(Jun 1976). 

Analysis of the induction curves for uv light-irradiated 
Haemophilus influenzae lysogens and the distribution of pyrimidine 
dimers in a repair-deficient lysogen suggests that one dimer per 
prophage-size segment of the host bacterial chromosome is neces- 
sary as a preinduction event. The close correlations obtained 
prompted a renewed consideration of the possibility that direct 
prophage induction occurs when one dimer is stabilized within the 
prophage genome. The host excision-repair system apparently 
functions to the probability of stabilizing within the 
prophage those dimers that are necessary for induction and inac- 
tivation. The presence of the inducible defective prophage in strain 
Rd depresses the inducibility of prophage HPIc1. 


VACCINE PREPARATION AND OTHER APPLICATIONS 


21215 (AD-A—014517) Potentials and limitations in the use of 
ionizing radiation in the production of vaccines. Richter, H. Trans- 
lated from Monatsh. Veterinaermed.; 28: No. 16, 619-627(15 Aug 
1973). 24p. (FTD-ID(RS)I— 1394-75). NTIS $3.25. 

A brief explanation of potential effects of ionizing radiation 
on macromolecules of biological relevance is followed by an ex- 
position of the most important applications of ionizing radiation. 
Reference is made also to the advantages and disadvantages of 
radio-sterilization which can be used in vaccine production. There 
is a number of possible applications for ionizing radiation in vac- 
cine production, with the following two of them being discussed. 
(1) Preparation of radio-antigens and radio-vaccines; (2) Steriliza- 
tion of final products in the vaccine industry. (GRA) 


RADIATION EFFECTS ON PLANTS 
REFER ALSO TO CITATION(S) 20265, 21190 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 21238 
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21216 (COO— 2085-16) Effects of gamma radiation on lichens. 
Progress report, July 1, 1975—March 31, 1976. Erbisch, F.H. 
(Michigan Technological Univ., Houghton (USA). Dept. of Biolog- 
Mar 1976. Contract E(11-1)-2085. 18p. Dep. NTIS 

This past year (1975) was spent in the completion of a Par- 
melia sulcata study of the Enterprise Radiation Forest. An ex- 
tended study (December through June) of irradiated Cladonia syl- 
vatica podetia was also carried out during this period. The 
Cladonia study indicated that lichens responds to gamma radiation, 
basically only after passing through a prolonged growth period 
Lichens kept in summer conditions (in a growth chamber) during 
the seven month study period did not exhibit radiation damage as 
did irradiated field lichens. This was conclusively shown in 
photosynthesis experiments and light microscopy studies. Evidence 
from oxygen uptake and usnic acid content studies was much to 
variable and must be repeated. A means to measure podetial ten- 
sile strength was perfected and this test will be used in the final 
test of this study. (auth) 


21217 Boreal Forest canopy cover changes after eighteen 
months of chronic gamma irradiation. Dugle, J.R.; Mayoh, K.R. 
(Atomic Energy of Canada Ltd., Pinawa, Manitoba). Manit. En- 
tomol.; 8: 70-79( 1974). 

The effects of chromic gamma radiation on the camopy 
cover of a mixed boreal forest in southeastern Manitoba are 
presented. Pre-irradiation (1971-2) canopy cover results were 
compared to those obtained after 18 months of irradiation. Canopy 
cover decreased significantly within 50 m some significant in- 
creases were observed. Changes in percent cover of the individual 
species which comprise the canopy show similar trends and have a 
greater impact on increase or decrease in canopy cover since a sig- 
nificant increase in size of individual leaves of some species effec- 
tively increases percentage canopy cover. 


21218 Silage production and quality of pear! millet, sorghum, 
and corn hybrids grown from seed exposed to low doses of gamma 
rays. Burton, G.W.; Monson, W.G.; Hanna, W.W.; Constantin, 
M.J. (Agricultural Research Service, Tifton, GA). Radiat. Bot.; 15: 
33-38( 1975). 

Just before planting, seeds of pearl millet, Pennisetum amer- 
icanum (L.) K. Schum., (formerly P. typhoides) hybrid, ‘’Tift 23 x 
L,,"" and corn, Zea mays L., hybrids ‘Coker 71,’’ ‘DeKalb 
1214," and '’Pioneer 3030’’ were exposed to y ray dosages of 0, 
0.15, 0.3, 0.6, 1.2, 2.4, 4.8, 9.6, and 19.2 kR. '’FS26"’ hybrid 
sorghum, Sorghum bicolor (L.) Moench., seeds were exposed to y 
ray dosages of 0, 0.2, 0.4, 0.8, 1.6, 3.2, 6.4, 12.8, and 25.6 kR. In 
one 2-yr. experiment, pearl millet, sorghum, and Coker 71 corn 
gave respective dry matter yields of 12, 166, 6,993, and 6,306 
kg/ha and in vitro dry matter digestibility (IVDMD) percentages of 
45.7, 52.8, and 59.9. The heaviest exposures of y rays generally 
reduced yields of all species, and lighter exposures failed to in- 
crease yield significantly. Seed irradiation did not affect the quality 
(IVDMD) of the forage. In a 2-yr. corn hybrid experiment, DeKalb 
1214 yielded 24 percent more dry matter and tolerated the heavy 
exposures of y rays better than Pioneer 3030 and Coker 71. None 
of the lower exposures increased yield significantly. (auth) 


21219 Rad effects of ascorbic acid in barley seeds. 
Conger, B.V. (UT-AEC Comparative Animal Research Lab., Oak 
Ridge, TN). Radiat. Bot.; 15: 39-48(1975). 

Experiments were conducted to test the radioprotective ef- 
fects of a naturally occurring reducing agent, ascorbic acid, on 
seeds (caryopses) of barley, Hordeum vulgare L. emend Lam. 
Seeds were soaked either before or after y or fission neutron ir- 
radiation in distilled water or ascorbic acid solutions ranging in 
concentration from 0.01 to 1.00 M. Results are reported as per- 
centage germination, seedling height, seedling growth reduction, 
and (in one experiment) percent of cells with chromosome aberra- 
tions. As evidenced by both reduced germination and seedling 
growth, ascorbic acid was toxic when seeds were soaked for | hr 
at ambient temperature prior to irradiation and then planted im- 
mediately. When seeds were soaked in ascorbic acid before ir- 
radiation and soaked after irradiation in air-bubbled water at 0°C 
for 18 hr, the toxicity disappeared, and a protective effect (which 
increased with increasing ascorbic acid concentration) was ob- 
served for y and, to a lesser extent, for neutron irradiation. Addi- 
tional studies suggested that the protective effect was related to 
reduced hydration of the embryos of seeds soaked in ascorbic acid. 
Also, no radioprotective effect was observed when seeds were 
presoaked for 2 or 16 hr in 0.01 M ascorbic acid solutions buf- 
fered at pH 3 or pH 7. A protective effect was observed for seeds 
of 1.5 percent water content soaked after irradiation in an oxygen- 
bubbled ascorbic acid sclution of 0.5 M but was not observed for 
seeds soaked in nitrogen-bubbled ascorbic acid. The protective ef- 
fect against oxygen-dependent damage may be a result of interac- 
tion of ascorbic acid with radiation-induced free radicals. 
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21220 Chloroplast fluorescence of C, plants. II. A photographic 
technique for obtaining relative fluorescence yields and 
photographically. Elkin, L.; Park, R.B. (Univ. of California, 
Berkeley). Planta; 127: 187-199(1975). 

A technique is described in which infrared black and white 
film is used to measure relative fluorescence yields and 
fluorescence emission spectra of the mesophyll and bundle-sheath 
chloroplasts of C, plants in situ at room temperature. The spectra 
obtained with this technique are quite similar to those obtained by 
conventional techniques. 


21221 (ERDA-tr—99, pp 108-113) Influence of the trace ele- 
ments iron and manganese on the modification of radiobiological ef- 
fects in wheat plants. Il’ina, G.V.; Kuznetsova, N.N. (Moscow State 
Univ.). 1975. Translated from Radiobiologiya; 15: No. 3, 415- 
419(1975). 

In Radiobiology. 

In a study of the influence of the trace elements iron and 
manganese on the productivity of wheat in the case of chronic ir- 
radiation of plants and acute irradiation of seeds, a modifying ef- 
fect was noted only on the yield of straw. The absence of a protec- 
tive effect of iron with respect to sterility of the ear and such 
cytogenetic effects as the breakdown of pollen cells gives a basis 
for believing that the processes of formation of seeds are regulated 
by systems to which the modifying influence of iron and man- 
ganese does not extend. (tr-auth) 


21222 (ERDA-tr—99, pp 136-139) Sensitivity of plants at dif- 
ferent of ontogenesis to irradiation. Luzhetskaya, N.L; 
Shcherbakov, V.K. (All-Union Scientific Research Inst. of Hor- 
ticulture, Moscow). 1975. Translated from Radiobiologiya; 15: No. 
3, 437-440( 1975). 

In Radiobiology. 

The response of vegetating plants (barley) to irradiation at 
different stages of organogenesis was investigated. The plants were 
irradiated in a y field in a dose of 1300 R at a dose rate of 100 
R/hr. The data indicate that the plants were most radiosensitive at 
the first stages of organogenesis, which is associated with the in- 
creased mitotic activity at this period. The results cited show that 
for definite characteristics the period of increased radiosensitivity 
coincides with the period of their formation in ontogenesis. (ERB) 


21223 (ERDA-tr—99, pp 173-175) Effects of radiation on the 
ascorbic acid content in corn seedlings and influence of ascorbic 
acid on lipid oxidation. Norbaev, N. (Termez State Pedagogical 
Inst., USSR). 1975. Translated from Radiobiologiya; 15: No. 3, 
467-469( 1975). 

In Radiobiology. 

The ascorbic acid content in y-irradiated corn plants differ- 
ing in radiosensitivity and its effect on lipid oxidation were studied. 
It was concluded from the evidence that ascorbic acid may be con- 
sumed for the oxidation of lipids, as a result of which its amount 
decreases in the case of irradiation in lethal doses. (ERB) 


21224 (ERDA-tr—99, pp 176-177) Respiration of cotyledons 
after gamma irradiation of seeds at doses stimulating development. 
Vagabova, M.E. (Inst. of Biological Physics, Pushchino, USSR). 
1975. Translated from Radiobiologiya; 15: No. 3, 470-471(1975). 

In Radiobiology. 

The effects of stimulating doses of y radiation on the 
respiration of cotyledons of black beans, mustard, castor beans, 
and corn were studied. The results show that under the conditions 
of the experiments the respiration in the catyledons is stimulated, 
which increases the energy supply of the developing embryo, and 
makes its own contribution to the general mechanisms of radiation 
stimulation of plant development. (ERB) 


21225 Radiosensitivity studies with woody plants. III. Predic- 
tions of limits of probable acute and chronic LD,,. values from log- 
normal distributions of interphase chromosome volumes in gym- 
nosperms. Sparrow, A.H.; Schwemmer, S.S.; Thompson, K.H. 
(Brookhaven National Lab., Upton, NY). Radiat. Res.; 65: No. 2, 
315-326(Feb 1976). 

The application of lognormal frequency distributions (the 
logarithm of the original variate is distributed normally) in 
establishing the range of various nuclear parameters including in- 
terphase chromosome volume (ICV) and DNA per chromosome 
has been demonstrated for a large number of gymnosperm taxa 
(236 spp.). Parameters from the plot of the probit of cumulative 
frequency vs log ICV (based on lognormal distributions, and using 
the known correlations between ICV and acute and chronic whole- 
plant radiosensitivity) permit the prediction of the probable limits 
of radiosensitivity for all unsampled species for a given taxonomic 
group. Similarly, the range of predicted radiosensitivities for spe- 
cies having ICV’s above or below any given value may be esti- 
mated from the plots, probit of cumulative frequency vs log ICV. 
The lognormal distributions of ICV and derived probable limits of 


BIOMEDICAL SCIENCES, APPLIED STUDIES 


acute and chronic LD,,'s are given for many species of six gym- 
nosperm families including the Pinaceae, Cupressaceae and 
Podocarpaceae, and separately for six genera of these families. 
General predictions of radiosensitivity are made for other gym- 
nosperm families represented by fewer species. The feasibility of 
using the probit of cumulative frequency-log ICV approach is 
discussed with regard to the prediction of radiosensitivities on a 
broad scale in other taxonomic groups for which DNA per 
chromosome or ICV data are available. (auth) 


RADIATION EFFECTS ON ANIMALS 
REFER ALSO TO CITATION(S) 21190 


MAN 


REFER ALSO TO CITATION(S) 20943, 20951, 20962, 20997, 
21119, 21159, 21246, 21313, 21316, 21331 


21226 (EPA—520/1-76-001) Potential radiological impact of 
airborne releases and direct gamma radiation to individuals living 
near inactive uranium mill tailings piles. Swift, J.J.; Hardin, J.M.; 
Calley, H.W. (Environmental Protection Agency, Washington, 
D.C. (USA). Office of Radiation Programs). Jan 1976. 44p. En- 
vironmental Protection Agency, Washington, DC. 

As part of a program to determine which measures to use to 
control radioactivity from tailings piles at inactive uranium mills, 
the U. S. Environmental Protection Agency has prepared estimates 
of the potential for exposure to radioactivity presented by those 
piles. The y radiation field and the radon-222 release rate are esti- 
mated on the basis of the radium-226 concentration in each pile. 
Potential exposures to airborne particulate uranium, thorium-230 
and radium-226 are estimated from field measurements. Dispersion 
of airborne material was calculated with adaptations of computer 
codes which use common models for annual-average and single- 
plume dispersion. (auth) 


21227 (ERDA-tr—99, pp 1-7) Disruption of the biosynthesis of 
uridylic nucleotides from uracil in tissues of rats differing in 
radiosensitivity in the early periods of radiation sickness. Atabekov, 
A.Yu.; Koshcheenko, N.N.; Romantsev, E.F. 1975. Translated 
from Radiobiologiya; 15: No. 3, 331-335(1975). 

In Radiobiology. 

The influence of an acute whole-body y irradiation of rats 
at a dose of 900 R on the biosynthesis of uridylic nucleotides from 
2—"C-uracil in tissue extracts was studied. Uracil phosphoribosyl- 
transferase (UPRTF) activity in the thymus decreases from 5 h 
after irradiation. A sharp inhibition of the storage pathway of UMP 
biosynthesis in the spleen is preceded by an intensification of it 30 
to 60 min after irradiation. After two to three days the UPRTF ac- 
tivity in the hematogenic tissues, calculated for the whole organ, 
continues to decrease, while converted to | gram of tissue or 100 
mg protein it is gradually normalized. The UMP kinase activity of 
extracts of the thymus and spleen decreases by 1.5 to 2-fold, 
respectively, by the end of the third day of radiation sickness. The 
UPRTF activity of liver extracts decreases significantly only after 
three days, while the UMP kinase activity is practically unchanged 
throughout this period. (tr-auth) 


21228 (HW—51317) Surface dose from plutonium. Roesch, 
W.C. (Hanford Works, Richland, Wash. (USA)). 10 Jul 1957. 
22p. Dep. NTIS $3.50. 

The surface dose rate for plutonium metal was studied to 
provided a basis for estimating what the surface dose rate would 
be for any relative isotopic composition. The chief practical con- 
clusion of this report is that there is an advantage of smaller total 
dose rate if Pu is processed immediately after its purification from 
other radioactive materials. If this is done, the main dose rate will 
come from neutrons emitted during spontaneous fission. In 
general, the total dose rate will be so high as to rule out manual 
handling of the Pu. To show how this report can be used and to 
supply the above conclusions, the surface dose rate was calculated 
for Pu made from uranium that had received high reactor exposure 
(megawatt-days/ton, MWD/T). For freshly purified Pu, the surface 
dose rate from x and y rays rises from about one rad/hr at low ex- 
posure to an equilibrium value of a little over four rad/hr at about 
10,000 MWD/T. The neutron dose rate rises from zero to an 
equilibrium value of about one rem/hr. The x rays from Pu are 
quite low energy. If they are absorbed in some way, the remaining 
hard component rises from about 0.1 rad/hr to an equilibrium 
value of about 0.2 rad/hr. This is small compared with the neutron 
dose rate, but as the decay products of plutonium begin to emit 
significant numbers of gamma rays, the hard component increases 
rapidly. At the end of a week the hard component may be as much 


as twice the neutron dose rate. The same general behavior may be 
expected for all reactor methods of handling Pu. The main part of 
the dose rate of freshly purified plutonium will come from 
neutrons. The hard component of the y rays will increase rapidly 
and within a few days will exceed the neutron dose rate. A general 
theory for calculating surface dose rate due to y rays from a high 
atomic number emitting material in contact with tissue is 
discussed. (auth) 


21229 (NCRP—32) Radiation protection in educational institu- 
tions. (National Council on Radiation Protection and Measure- 
ments, Washington, D.C. (USA)). | May 1973. 56p. National 
Council on Radiation Protection and Measurements, Washington, 
DC $2.00. 

The report provides information on the hazards involved in 
the use of radiation-producing equipment or radioactive material 
in science demonstrations and experiments, and recommendations 
on the means of protection. Following bio'ogical considerations, 
there are 3 chapters on radiation sources used in schools, basic 
principles of radiation protection, and the radiation protection pro- 
gramme. Appendices contain definitions of radiation units and 
terms as well as findings of a survey and a radiation safety check 
sheet. (CIS Abstr. Vol 2) 


21230 (NCRP—33) Medical x ray and gamma-ray protection 
for energies up to 10 MeV: equipment design and use. (National 
Council on Radiation Protection and Measurements, Washington, 
D.C. (USA)). 1 Mar 1973. 66p. National ng nl on Radiation 
Protection and Measurements, Washington, DC $2. 

The report contains a number of onine a concern- 
ing the design and performance characteristics of medical radia- 
tion-producing equipment and the operating conditions. Following 
general guidelines on the clinical use of radiation, recommenda- 
tions and guidelines are given for X-ray and gamma-beam therapy 
equipment. Further sections give guidance for calibration, radia- 
tion protection surveys and working conditions. Definitions of 
terms, tables with biological and technical radiation data, and an 
— of emergency procedure are appended. (CIS Abstr. Vol 

) 


21231 (ORNL/TM—5336) Mathematical model of a phantom 
developed for use in calculations of radiation dose to the body and 
major internal organs of a Japanese adult. Kerr, G.D.; Hwang, 
J.M.; Jones, R.M. (Oak Ridge National Lab., Tenn. (USA)). May 
1976. Contract W-7405-eng-26. 33p. Dep. NTIS $4.00. 

A mathematical model of a phantom simulating the body 
and major internal organs of a Japanese adult has been developed 
for use in computer calculations of radiation dose. The total body 
height of the mathematical phantom is 162 cm, and the total body 
mass is 55 kg based on densities of 0.3, 1.4, and 1.0 g/cm® for the 
lung, skeleton, and bulk tissues of the body, respectively. 


21232 Medical use of fast neutrons in radiotherapy and radiog- 
raphy. Bewley, D.K. (Hammersmith Hospital, London). Natl. Bur. 
Stands. (U.S.), Spec. Publ.; No. 425, 527-532(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Over 400 patients have been treated with fast neutrons from 
a cyclotron at Hammersmith Hospital, London, using 16 MeV deu- 
terons on beryllium. A large variety of malignant disease is in- 
cluded in this trial. A randomized trial of fast neutron therapy for 
cancer of the mouth and throat is in progress and preliminary 
results will be given. Fast neutron radiographs are often taken to 
check the positions of the fields used on the patients. These show 
no contrast from bone, but demonstrate only the presence of gas- 
filled cavities. As a diagnostic method, fast neutron radiography 
suffers from a number of disadvantages, the main ones being lack 
of sensitivity of the image-forming system and the hazard to the 
patient due to a large Quality Factor. Estimation of the absorbed 
dose given to different types of tissue is an important factor in the 
medical use of fast neutrons. More data are needed on the 
[a whereby fast neutrons impart energy to matter, particu- 

ly for neutrons above 15 MeV. (auth) 


Follow-up study of patients treated by x-ray epilation for 
Tinea capitis. Resurvey of post-treatment illness and mortality ex- 
perience. Shore, R.E.; Albert, R.E.; Pasternack, B.S. (New York 
Univ. Medical Center, NY). Arch. Environ. Health; 31: No. 1, 21- 
28(1976). 

This is the second follow-up study of 2,215 persons who 
during childhood between 1940 and 1959 had been given x-ray 
therapy for tinea capitis and of 1,395 persons well matched for 
age, sex, and race who were treated for the same disease during 
the same period without the use of x-ray therapy. The major find- 
ing of the study was an excess incidence in the irradiated cases of 
tumors of the head and neck including the skin, brain, thyroid, and 
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parotid. However, between the groups there was no difference in 
death due to malignant neoplasms or any other cause. Among 
white patients, a 40 percent excess of treated psychiatric disorders 
was observed in the irradiated group, but there was no difference 
among blacks. (auth) 


21234 Importance of initial management of persons internally 
contaminated with radionuclides. Lincoln, T.A. (Oak Ridge Na- 
tional Lab., TN). Am. Ind. Hyg. Assoc. J.; 37: No. 1, 16-19(Jan 
1976). 

The first one to three hours following a radiation accident 
during which internal contamination occurs provide the best and 
perhaps the only opportunity for preventing uptake of 
radionuclides. By using chemical manipulation in the gastroin- 
testinal tract or by hastening the material through the body, ab- 
sorption can be reduced. Once absorbed, uptake of radionuclides 
in specific tissues can often be prevented by blocking agents, 
isotopic dilution or chelating agents. In order to supply prompt 
treatment, the medical department must have a well-defined action 
plan based on knowledge of the plant or laboratory operations, the 
radionuclides used, and medications required. A table of 
radionuclide contaminants and medications useful in preventing 
their uptake is provided. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 21197, 21198, 21267 


21235 (AD-A—013250) Biological measurements in rodents 
exposed continuously throughout their adult life to pulsed elec- 
tromagnetic radiation. Scientific report. Baum, S.J.; Ekstrom, M.E.; 
Skidmore, W.D.; Wyant, D.E.; Atkinson, J.L. (Armed Forces 
Radiobiology Research Inst., Bethesda, Md. (USA)). Apr 1975. 
22p. (AFRRI-SR—75-11). NTIS $3.25. 

Rodents were exposed continuously for 94 weeks of their 
adult life to a total of 2.5 x 10 to the 8th power pulses from the 
AFRRI electromagnetic pulse (EMP) simulator which provides five 
pulses per second with a peak electric field intensity of 447 kV/m, 
a 5-nsec rise time and 550-nsec 1/e fall time. The following biolog- 
ical parameters were measured: blood chemistry, blood and bone 
marrow cellular concentration, chromosomal aberrations, erythro- 
cyte production, effects on fertility and reproductive capability and 
appearance of tumors and other late effects. At no time before and 
particularly as the rodents approached the end of their life-span 
did any of the biological measurements indicate an effect of the 
EMP radiation. While it is extremely difficult to prove the absence 
of any injury, it can be unequivocally stated that EMP exposure 
presented no biological hazard to the rodents of the present study. 
(GRA) 


21236 (COO— 2539-32) Immunological and viral aspects of 
radiation-induced tumors. Eleventh annual report, February 1, 
1975—February 29, 1976. Reif, A.E. (Boston City Hospital, Mass. 
(USA)). 5 Dec 1975. Contract AT(11-1)-2539. 7p. Dep. NTIS 
$3.50. 


Preliminary data are presented for studies on the immu- 
nological and viral aspects of radioinduced neoplasms in mice. The 
biological activity of oncogenic viruses is discussed. (CH) 


21237 (ORO— 4465-14) Production, purification and assay of 
throm’ . Progress report, June 1, 1973—Julty 31, 1976. 
McDonald, T. P. (Tennessee Univ., Knoxville (USA). Memorial 
Research Center and Hospital). 1976. Contract E(40-1)-4465. 
44p. Dep. NTIS $4.00. 

The finding that kidney cells in culture can produce throm- 
bopoietin provides a technique whereby large quantites of throm- 
bopoietin can be produced and may provide the necessary prelimi- 
nary data for the production of an International Thrombopoietin 
Laboratory Standard. Studies showed that human urine, as well as 
sera, contains the thrombopoietic factor. Other studies indicated 
that the kidney is at least involved in the production of throm- 
bopoietin and may be the site of its production. Additional work 
was involved with platelet-specific antiserum action and how it 
causes thromb ia in animals. Two additional studies were 
conducted which were designed to improve the bioassay for TSF. 
In the first study, mice were pretreated with both platelet-specific 
antisera and platelet hypertransfusions in an attempt to increase 
their sensitivity to TSF. In another study, platelet size, platelet 
count, and percent *S incorporation were compared as methods 
for the measurement of thromb lated thrombopoiesis. 
The finding that thrombopoietin is present in sera of thrombo- 
cytopenic mice after either x-ray or injection of platelet-specific 
antisera, may offer a new approach to production and assay of 
TSF. Other studies during this grant period were involved with pu- 
rification of thrombopoietin from kidney cell culture media. An in- 
vestigation on the.effects of hypoxia on platelet counts in mice was 

made. 
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21238 (ERDA-tr—99) Radiobiology. Translation of 
Radiobiologiya; 15: No. 3, 331-480(1975). 190p. Dep. NTIS $7.50. 

Separate abstracts were prepared for the 39 papers 
presented in this issue. (ERB) 


21239 (ERDA-tr—99, pp 13-19) Influence of prolonged frac- 
tionated irradiation on the nucleic acid metabolism in rat bone mar- 
row. Kisel’gof, E.1.; Murzina, L.D.; Mushkacheva, G.S. 1975. 
Translated from Radiobiologiya; 15: No. 3, 340-344(1975). 

In Radiobiology. 

Rats of the Wistar line were irradiated at a dose of 50 R per 
day up to a summary dose of 2450 R. A decrease in the total 
number of myelokaryocytes per gram of tissue was noted with in- 
creasing fraction of proliferating cells in the bone marrow of rats 
subjected to long-term irradiation. When large summary doses 
were accumulated (2000 and 2450 R), a decrease in the nucleic 
acid content per gram of bone marrow and a slowdown of the 
rates of incorporation of the label into RNA were observed. At the 
same time, the rate of DNA biosynthesis was increased beginning 
with a dose of 1000 R and up to the end of the observation. The 
possible significance of the changes in the nucleic acid metabolism 
found in the change in the functional state of the rat bone marrow 
with the model of irradiation studied is discussed. (tr-auth) 


21240 (ERDA-tr—99, pp 51-56) Factors determining the 
change in the radiosensitivity of animals during fractionated irradia- 
tion. Yanushevskaya, M.I.; Graevskii, E.Ya. (Inst. of Developmen- 
tal Biology, Moscow). 1975. Translated from Radiobiologiya; 15: 
No. 3, 369-373(1975). 

In Radiobiology. 

In experiments on hybrid mice F,CBA x C57B1/6, it was 
shown that the survival and average lifetime of the animals that 
died increases when the interval between fractions of the dose of 
irradiation is increased from 0.5 to 6 hrs and remains at this level 
when the interval between irradiations is increased to 24 hrs. The 
content of sulfhydryl groups in the spleen changes analogously. 
The presence of a direct correlation between the radiosensitivity of 
animals and the thiol content in their hematogenic tissue indicates 
that changes in radiosensitivity in the case of dose fractionation 
are associated with changes in the thiol level, caused by the first 
radiation influence. (tr-auth) 


21241 (ERDA-tr—99, pp 57-62) Manifestation of the trans- 
plant against host reaction and endogenous colony formation in in- 
tact and adrenalectomized sublethally irradiated mice. Semenkov, 
V.F. (Smolensk State Medical Inst., USSR). 1975. Translated from 
Radiobiologiya; 15: No. 3, 374-378(1975). 

In Radiobiology. 

The transplant against host reaction (RTAH) was induced 
in irradiated (620 R) hybrids F, (CBA x C57B1/6) by intravenous 
injection of the parent spleen cells. Part of the recipients were sub- 
jected to bilateral adrenalectomy before irradiation and injection 
of spleen cells. Adrenalectomy aggravated the course of the RTAH 
and eliminated the atrophy of the thymus under conditions of 
pronounced allogenic disease. In the recipients under conditions of 
the RTAH, endogenous colonies in the spleen were detected up to 
the time of death from allogenic disease three weeks after injection 
of the parent spleen cells. (tr-auth) 


21242 (ERDA-tr—99, pp 63-69) Study of the radioprotective 
action of beta-mercaptopropylamine in the case of prolonged ir- 
radiation. Tikhomirova, M.V.; Davydova, S.A.; Vodyakova, L.M.; 
Sutyagina, N.V.; Romantsev, E.F.; Yakovlev, V.G. 1975. Trans- 
lated from Radiobiologiya; 15: No. 3, 379-383(1975). 

In Radiobiology. 

A decrease in the radioprotective action of B-mercap- 
topropylamine (MPA) when the y radiation dose rate was 
decreased from 400.9 to 10.70 and 3.76 R/min was demonstrated 
in experiments on mice. When dogs were irradiated at a dose rate 
of 1 R/min, prophylactic administration of MPA did not increase 
the effectiveness of a complex of therapeutic agents used after ir- 
radiation. (tr-auth) 


21243 (ERDA-tr—99, pp 82-86) Influence of ionol on the 
development of radiation damage to the mouse _ intestine. 
Nesterenko, V.S.; Parshkov, E.M.; Piskarev, A.V. 1975. Translated 
from Radiobiologiya; 15: No. 3, 394-397( 1975). 

In Radiobiology. 

The administration of ionol after irradiation of mice at a 
dose of 1000 R leads to a substantial delay of the formation of 
peroxide compounds in the tissue of the small intestine, better con- 
servation and rapid restoration of its structure, as well as to a sub- 
stantial increase in the average lifetime of the irradiated animals. 
(tr-auth) 


21244 (ERDA-tr—99, pp 87-91) Influence of ionizing radia- 
tion on the thyroid gland of chick embryos. Tuichiev, S.; Khakimov, 
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P.A.; Khamidov, D.Kh. (Inst. of Biochemistry, Tashkent). 1975. 
Translated from Radiobiologiya; 15: No. 3, 398-401(1975). 

In Radiobiology. 

It was shown in experiments that in the case of irradiation 
at doses of 3 to 5 R, an increase in the content of DNA, DNP, and 
proteins in the cells and in the weight of the organ is observed, 
along with an increase in the absorptive capacity of the gland for 
'31j, which indicates a stimulating effect of small doses of radiation. 
The results of our experiments show that after whole-body irradia- 
tion of embryos, the functional activity of the thyroid gland is 
phasic and depends on the stage of their development. (tr-auth) 


21245 (ERDA-tr—99, pp 98-102) Study of the motor 

after acute radiation influence by a biotelemetric method. Ivanov, 
K.V.; Sharonin, V.G. 1975. Translated from Radiobiologiya; 15: 
No. 3, 407-410(1975). 

In Radiobiology. 

For a study of the motor activity in dogs after y irradiation 
in doses of 350 and 650 R, a biotelemetric (contactless) method of 
its recording, based on the use of standing radiowaves, permitting 
a determination of the distance traveled by the animals in the run 
during the observation and the rate of their movement, was used. 
On the basis of these data an analysis was made of the spontane- 
ous motor activity in various periods of the clinical development of 
acute radiation sickness. 


21246 (ERDA-tr—99, pp 103-107) Equivalent conditions of ir- 
radiation of mammals. Tyazhelova, V.G.; Akoev, I.G. (Inst. of 
Biological Physics, Pushchino, USSR). 1975. Translated from 
Radiobiologiya; 15: No. 3, 411-414(1975). 

In Radiobiology. 

On the basis of a study of the change in the value of LDs»o 
with the dose rate in the series of mammals: mouse, rat, dog, man, 
and the previously derived results on the gradual involvement of 
the recovery systems of various biological levels of the organism in 
the repair process, methods were developed for the selection of 
equivalent conditions of irradiation of mammals of the indicated 
species. (tr-auth) 


21247 (ERDA-tr—99, pp 127-131) Influence of irradiation 
and cystamine on the ability of the eye for induction of the cornea 
in intact skin. Popov, D.V.; Starodubov, S.M. (Moscow State 
Univ.). 1975. Translated from Radiobiologiya; 15: No. 3, 430- 
434(1975). 

In Radiobiology. 

In animals that were subjected to irradiation after treatment 
with cystamine, induction began approximately four days later than 
in the control (10.3 and 14.6 days, respectively). The rate of in- 
duction was 41.5 percent lower than in the control and 14.3 per- 
cent lower than under the action of cystamine alone. By the time 
when induction was entirely completed in the control (33.6 days), 
in the animals subjected to the action of cystamine it has reached 
only 66.4 percent, while in the animals irradiated after treatment 
with cystamine it was 47.8 percent. The data cited also permit an 
evaluation of the influence of irradiation and cystamine on the du- 
ration of development of the tadpoles. Both the irradiated tadpoles 
and the animals subjected to the action of cystamine alone showed 
an appreciable lag in time of development behind the control (in 
both cases the difference was significant with P greater than 
0.999). Moreover, the toxic action of cystamine retarded the rate 
of development to the same degree as irradiation (P less than 
0.95). Animals treated with cystamine before irradiation did not 
differ from the controls in duration of development. (tr-auth) 


21248 (ERDA-tr—99, pp 132-135) Cytogenetic investigations 
in the case of six-year irradiation of dogs. Tsessarskaya, T.P. 1975. 
Translated from Radiobiologiya; 15: No. 3, 434-437( 1975). 

In Radiobiology. 

The cytogenetic effect of continuous y irradiation was stu- 
died in dogs as a function of the dose rate and dose. A distinct in- 
crease in the frequency of aberrations in the bone marrow cells 
was produced only by irradiation with the maximum rate of ir- 
radiation of the dose used in the experiment—125 rad/year, while 
at dose rates of 21 and 63 rad/year the radiation effect was de- 
tected only at certain periods. The absence of an unambiguous 
relationship between the value of the effect and the dose of ir- 
radiation is characteristic. (ERB) 


21249 (ERDA-tr—99, pp 144-147) Investigation of the role of 
endogenous catecholamines in the radioprotection of the animal or- 
ganism. Zolotareva, N.N. (Inst. of Evolutionary Morphology and 
Ecology of Animals, Moscow). 1975. Translated from 
Radiobiologiya; 15: No. 3, 444-447(1975). 

In Radiobiology. 

The materials presented in the work are evidence that an 
artificial increase in the radioresistance of animals of various spe- 
cies with the aid of radioprotective agents is accompanied, as a 


2244 ERDA ENERGY RESEARCH ABSTRACTS 


rule, by an increase in the content of CA in the adrenals and a 
decrease in it in the spleen and liver tissues. In the blood the 
decrease in CA under conditions of protection is observed only in 
animals of relatively more radiosensitive species and lines. As has 
already been sta' above, the radioresistance of various species 
and lines of rodents exhibits a direct correlation with the CA con- 
tent in the adrenals. Preliminary experiments conducted on voles, 
Wistar rats, golden hamsters, and guinea pigs indicate that a 
distinct inverse correlation is observed between their radiore- 
sistance and the amount of CA in the liver and spleen tissues. The 
fact that a distinct correlation is observed between the CA content 
in the tissues of animals of different species, on the one hand, and 
their natural and artificially modified radiosensitivity, on the other, 
is evidence is support of the asumption of the participation of CA 
in the regulation of the radiosensitivity of the animal organism. (tr- 
auth) 


ap (ERDA-tr—99, pp 148-150) Change in the number of 

cells of the small intestine of mice under the influence of various 
doses of irradiation. Semenov, L.F.; Altukhova, L.N. (Inst. of Ex- 
perimental Pathology and Therapy, ‘Sukhumi, USSR). 1975. Trans- 
lated from Radiobiologiya; 15: No. 3, 447-449( 1975). 

In Radiobiology. 

The dose dependence of radiation damage to the intestine 
was investigated in y-irradiated mice. It was found that different 
forms of radiation damage to the intestine are based on a delay of 
the proliferation of the epithelium of varying duration, a dose-de- 
pendent phenomenon. (ERB) 


21251 (ERDA-tr—99, pp 151-153) Study of the restoration of 
in irradiated mice under conditions of influence on the 

RES. Starostin, V.I. (Inst. of Developmental Biology, Moscow). 

1975. Translated from Radiobiologiya; 15: No. 3, 449-452(1975). 

In Radiobiology. 

The administration of lithium carmine to the animals 
evidently does not change the basic properties of the hematogenic 
stem cells themselves (radiosensitivity, ability for colony formation, 
etc.). This is indirectly indicated by the following data: the ad- 
ministration of lithium carmine | hr after irradiation, like the ad- 
ministration of the dye 24 hrs before irradiation, has a stimulating 
influence on the formation of endogenous colonies; it was 
established in a special experiment that the number of colony- 
forming units in the bone marrow of animals that received lithium 
carmine one day before does not differ from the normal level. It 
seems difficult to give a satisfactory explanation for the mechanism 
of the intensification of the formation of endogenous colonies in 
the spleens of irradiated animals when lithium carmine is in- 
troduced. Evidently the cause should be sought in changes in the 
ings in the spleen as yet inaccessible to experimental 
analysis, ‘promoting the settling of hematogenic stem cells. The 
possibility remains that the increased activity and, evidently, tur- 
nover of macrophages, caused by the administration of a colloidal 
dye, may influence the process of the beginning of differentiation 
of the hematogenic stem cells, the progeny of which, as is well 
known, are macrophages. (tr-auth) 


21252 (ERDA-tr—99, pp Early 
disturbances of cholesterol metabolism in the organelles of rat liver 
cells. Kanacheev, Yu.S.; LK. (Inst. of Biological 
Physics, Pushchino, USSR). 1975. Translated from Radiobiologiya; 
15: No. 3, 452-454(1975). 

In Radiobiology. 

The turnover of cholesterol of the subcellular structures of 
the rat liver 1 hr after irradiation with y rays at a dose of 1200 R 
was studied. It was found that the biosynthesis of cholesterol in 
subcellular fractions of rat liver was stimulated following irradia- 
tion. This stimulation was inhibited by the administration of puro- 
mycin. (ERB) 


21253 (ERDA-tr—99, pp 157-158) Liver insulinase and insu- 
lin-like activity of the plasma of rats after irradiation. Zhikhareva, 
A.L; Dokshina, G.A. (Tomsk State Univ., USSR). 1975. Translated 
from Radiobiologiya; 15: No. 3, 454-456(1975). 

In Radiobiology 

The functional influence of the insular apparatus on the ac- 
tivity of liver insulinase in animals (rats) irradiated on a betatron 
was studied. It was concluded that with the development of an in- 
sufficiency of the insular apparatus after irradiation, the insulinase 
activity drops, and the induction of the enzyme occurs on account 
of an intensification of the function of the insular apparatus of the 
pancreas. (ERB) 


21254 (ERDA-tr—99, pp 159-162) Changes in the cor- 

activity of the rat hypothalamus in the long- 
term porteds after radiation influence. Prokudina, E.A.; Bazanova, 
N.V.; Sakharova, 1.Ya. (Central R t ical Scientific 
Research Inst., Leningrad). 1975. Translated from Radiobiologiya; 
15: No. 3, 456-459 1975). 
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In Radiobiology. 

The corticotropin-releasing activity of the hypothalamus was 
investigated in rats that had survived an acute radiation influence 
(x rays). The data obtained on the change in the corticotropin- 
releasing activity of the medial eminence, together with the data 
on the change in the level of biogenic amines, permit an un- 
derstanding of the sequence of development of the changes in the 
hypothalamus that lead to disruption of the adrenocorticotropic 
activity of the adenohypophysis in the long-term periods after 
radiation influence. It should be noted that the observed changes 
in the regulatory function of the hypothalamus are not a direct 
consequence of irradiation; they arise de novo and are detected 
only six months or more after the radiation influence. (ERB) 


21255 (ERDA-tr—99, pp 163-165) Influence of the specifics of 
nutrition on the radioresistance of great gerbils. Khamdamova, 
T.U.; Ryazanov, V.M.; Petrov, L.N.; Tarusov, B.N. (Moscow State 
Univ.). 1975. Translated from Radiobiologiya; 15: No. 3, 459- 
461(1975). 

In Radiobiology. 

The radioresistance of great gerbils, caught from two popu- 
lations with pronounced differences in plant cover, was studied. 
The data presented indicate a different radiosensitivity of in- 
dividual populations of great gerbils. The radioresistance of gerbils 
depends substantially on the composition of the plants contained in 
their food under natural conditions. Definite radioprotective ef- 
fects were noted when certain plants were contained in the diet. 
(ERB) 


21256 (ERDA-tr—99, pp 166-169) Effect of apilite on the 
radiosensitivity of mice. Artemov, N.M.; Kon’kova, L.G.; Sergeeva, 
L.l. (Gorkii State Univ., USSR). 1975. Translated from 
Radiobiologiya; 15: No. 3, 461-465(1975). 

In Radiobiology. 

The radioprotective properties of apilite, a drug prepared 
from bee venom, was studied in x-irradiated mice. It was found 
that at sublethal radiation doses, apilite substantially increased the 
resistance of the mice and lightened the course of radiation 
sickness. (ERB) 


21257 (ERDA-tr—99, pp 170-172) Influence of the heat load 
on the body temperature, respiration and pulse rates of dogs sub- 
jected to chronic gamma irradiation. Popova, N.A.; Petrovnin, 
M.G. 1975. Translated from Radiobiologiya; 15: No. 3, 465- 
467(1975). 

In Radiobiology. 

Male dogs were subjected to chronic irradiation on a “Co 
setup at dose rates 0.06 rad/day—group I, 0.17 rad/day—group Il, 
0.34 rad/day—group Ill (5-6 dogs in each group). The animals 
were heated from 22 to 40°C in 45 min (first stage), then the tem- 
perature 40°C was maintained for 3 hrs (second stage), and after- 
ward lowered to 26-28°C in 1 hr 15 min (third stage). The heat 
load was applied in the winter and summer at summary doses of 
110.7 and 121.9 rad in group I, 327.4 and 346.9 rad in group Il, 
and 647.3 and 698.1 rad respectively, in group III. As a result of 
the investigations it was established that for the heat load used, the 
animals did not experience heat loading both under conditions of 
chronic irradiation and in the control group. The respiration 
frequency changed substantially in all the groups at the period of 
raising and lowering of the temperature in the chamber, but in the 
winter experiment these changes in all the groups were more 
pronounced than in the summer experiment; no significant dif- 
ferences were detected among the groups of animals in the varia- 
tion of the respiration rate, both in the winter and in the summer 
experiments. The rates of heart contractions varied substantially 
during the winter and summer experiments only in the control 
group and in the group with an irradiation dose rate of 0.06 
rad/day. (ERB) 


21258 Demonstration of whole blood analysis using proton-in- 
duced x-ray emission. Malanify, J.J.; Burns, C.E.; Close, D.A.; 
Bearse, R.C. (University of California, Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). Med. Phys.; 3: No. 
2, 91-94(Mar 1976). 

The elemental variations in whole blood following y-radia- 
tion injury of mice have been studied. The trace-element analyses 
were performed using the proton-induced x-ray emission 
technique, and the results were compared with the red blood-cell 
count. It is shown that, by using this method, the variation of the 
six elements, K, Ca, Fe, Cu, Zn, and Rb, can be studied simultane- 
ously. (AIP) 


21259 Effects of local irradiation on the excretion of sodium 
and water by the canine kidney. Buerkert, J.; Doyle, J.; Ewald, W. 
(Armed Forces Radiobiology Research Inst., Bethesda, MD). 
Radiat. Res.; 66: No. 2, 346-362(May 1976). 
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Clearance studies were performed in 16 dogs with surgically 
formed hemibladders after the left kidney had received a single 
dose of 2000 rad of x-irradiation. The dogs were studied under 
conditions of water and osmotic diuresis | day and at weekly inter- 
vals postexposure, for a period of 2 to 8 weeks. In water diuresis, 
urine flow (V) was significantly greater from the irradiated kidney 
(IK) than from the control kidney (CK). These differences became 
greater over the interval of the study and were independent of 
changes in glomerular filtration rate (GFR), but were positively 
correlated with differences in free water clearance (C/sub H,O/), 
indicating that the reabsorption of sodium in the proximal tubule 
was suppressed. When vasopressin was infused, no differences in 
the ability to reabsorb C/sub H,O/ were evident until 28 days after 
exposure. At this time, negative free water clearance (T/sup c//sub 
H,O/) was significantly reduced, averaging 0.30 +- 0.08 ml/min 
(SE) and 0.52 +- 0.08 ml/min from the IK and CK, respectively (P 
less than 0.01). This defect was also seen when the tubular max- 
imum for T/sup c//sub H,O/(Tm/sup c//sub H,O/) was determined 
(1.18 +- 0.1 ml/min from CK and 0.015 +- 0.13 ml/min from IK, P 
less than 0.001) and when urine osmolality was determined 18-24 
hr after complete food and water deprivation (930 +- 148 and 
1898 +- 259 mosmol/liter for IK and CK, respectively, P less than 
0.05). These studies suggest that renal tubular injury is the major 
early effect of radiation on renal function, with the earliest effects 
seen in the proximal tubule followed by marked impairment of the 
concentrating segment. 


21260 Relationship of strain, sex, and body weight to survival 
following sublethal whole-body x-irradiation. Holland, J.M.; 
Mitchell, T.J. (Oak Ridge National Lab., TN). Radiat. Res.; 66: 
No. 2, 363-372(May 1976). 

Life-shortening effects of whole-body x-irradiation of C3H, 
BALB/c, RFM, C57BL/6, C3CF,, B6RFMF,, and a four-way cross 
were compared. Male and female mice exposed to 300 R at 5-6 
weeks of age showed significant life shortening in all strains and 
crosses. Females were, in general, 1.5 times more sensitive than 
males of the same strain, suggesting a constant effect of sex. There 
were substantial differences in sensitivity within the same sex 
among strains and it was found that this strain-specific difference 
was highly correlated ‘with body weight at 6 weeks of age. On this 
basis a hypothesis has been advanced which views some of the 
strain-specific differences in radiation sensitivity as due to dif- 
ferences in maturational rate or to processes which are highly cor- 
related with maturational rate. 


BASIC STUDIES 


21261 (ERDA-tr—99, pp 140-143) Radioprotective activity of 
serotonin and its analogs in experiments on developing urchin 
eggs (Strongylocentrotus nudus). Parkhomenko, I.M.; Graevskaya, 
E.E.; Tarasenko, A.G.; Kudryashov, Yu.B. (Moscow State Univ.). 
1975. Translated from Radiobiologiya; 15: No. 3, 440-443(1975). 

In Radiobiology. 

The radioprotective activity of serotonin and its analogs was 
investigated in experiments on eggs of the sea urchin Strongylocen- 
trotus nudus during cleavage. The main activity was determined to 
be the promotion of recovery of the cells after irradiation possibly 
by inactivating toxic substances accumulated in the irradiated cells. 
(ERB) 


DISINFESTATION 
REFER ALSO TO CITATION(S) 21207 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


REFER ALSO TO CITATION(S) 20952 


MAN 
REFER ALSO TO CITATION(S) 20893, 21226, 21331 


21262 (CONF-760444—1) Fifty year dose commitment to 
various organs and tissues from inhalation of '*Xe. Bernard, S.R.; 
Snyder, W.S. (Oak Ridge National Lab., Tenn. (USA)). 1976. 
16p. Dep. NTIS $3.50. 

From Symposium on radi tical dosimetry; Oak 
Ridge, Tennessee, United States of pone SUSA® (26 Apr 1976). 

A metabolic model for a single inhalation of '*Xe, together 
with the computer code in use at this Laboratory, was employed 
for estimating dose commitments to various organs and tissues in 
the adult human body. The code uses Monte Carlo data for 
photons and assumes complete absorption of the energy from the 
emitted electrons in organs and tissues. For bone, a model was 
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used to estimate dose to red and yellow marrow and to endosteal 
cells of both trabecular and cortical bone. For a single inhalation 
of 1 mCi of Xe, the 50 year dose to gonads was about 0.4 mrad. 
The dose to lungs from '*Xe dissolved in tissues is about the same, 
but the dose to the lungs from '*Xe in air spaces was about | 
mrad. (auth) 


21263 (CONF-760444—2) Dose to the stomach wall from in- 
jected /sup 99m/Tc metate. Ford, M.R.; Deus, S.F.; Snyder, 
W.S. (Oak Ridge National Lab., Tenn. (USA)). 1976. 12p. Dep. 
NTIS $3.50. 

From Symposium on radi tical dosimetry; Oak 
Ridge, Tennessee, United States ona “America *USA® (26 Apr 1976). 

In estimating the radiation dose to the gastrointestinal tract 
(GIT) it has been assumed generally that the measured activity in 
the tract, i.e., in the walls, is present in the contents. This assump- 
tion has been necessary because absorbed fractions for photons 
were available only for the source in the contents. During the past 
year and a half, however, absorbed fractions, or specific absorbed 
fractions, have been estimated for photon emitters in the walls. In 
the work presented here new values are applied to estimate dose 
to the walls of the GIT from administration of /sup 99m/Tc per- 
technetate. The dose to the stomach wall from photons is found to 
be less than the dose from nonpenetrating radiation, assuming 
complete absorption of energy. Thus, a correct estimation of 
average dose to the wall requires use of absorbed fractions of ener- 
gy for electrons as well as for photons. The problem is discussed 
and values of absorbed fractions for electrons are given which are 
based on a uniform distribution of the activity. However, a final 
resolution of the problem will require further biological data on 
the fraction of activity in the wall and the fraction in the contents. 
(auth) 


21264 (COO— 3489-8) Radiochemical and radioecological stu- 
dies on Brazilian areas of high natural background. Progress report, 
October 30, 1974—October 30, 1975. Costa-Ribeiro, C.; Penna- 
Franca, E.; Rocha-Nogueira, A.; Christian-Pfeiffer, W. (Rio de 
Janeiro Univ. (Brazil). Instituto de Biofisica). Nov 1975. Contract 
E(11-1)-3489. 7p. Dep. NTIS $3.50. 

The absorption of *"*Pb and/or ?"*Bi by ertythrocytes was in- 
vestigated in an attempt to explain the in vivo genesis of somatic 
chromosomal aberrations of the type detected in peripheral blood 
lymphocytes of workers professionally exposed to *°Rn and its 
decay products, as well as in dwellers of Brazilian areas of high 
natural radioactivity. (auth) 


21265 (FMI— 1000-764) Acquisition of quantitative biologic 
data in humans for radiation absorbed dose estimates. Lathrop, 
K.A.; Harper, P.V.; Charleston, D.B.; Atkins, F.B.; Mock, B.H. 
(Chicago Univ., Ill. (USA)). 1976. 10p. (CONF-760444—7). Dep. 
NTIS $3.50. 

From Symposium on radiopharmaceutical dosimetry; Oak 
Ridge, Tennessee, United States of America *USA® (26 Apr 1976). 

Guidelines are presented for the collection in humans of 
quantitative in vivo biokinetic data suitable for the estimation of 
radiation absorbed doses. Technique and instrumentation are 
discussed. Internal checks built into the procedures are described 
which assure accountability for 100 percent of the radioactivity. 
(auth) 


21266 (LA—6313-PR) Biomedical and Environmental 
Research Program of the LASL Health Division. Progress report, 
January—December 1975. Petersen, D.F.; Sullivan, E.M. (comps.). 
(Los Alamos Scientific Lab., N.Mex. (USA)). Apr 1976. Contract 
W-7405-ENG-36. 84p. Dep. NTIS $5.00. 

Separate abstracts were prepared for the six sections of the 
report. (HLW) 


21267 (LA—6313-PR, pp 1-14) Mammalian biology group. 
Apr 1976. 

In Biomedical and Environmental Research Program of the 
LASL Health Division. Progress report, January— December 1975. 

Opposition to accelerated nuclear power development is 
based largely on concern that the potential health hazards of 
transuranium el ts are e ive and that current health pro- 
tection standards are inadequate. Because no cancer ascribable to 
plutonium has occurred to date in occupationally exposed popula- 
tions, an attempt to estimate carcinogenicity in experimental 
animals has been initiated. Plutonium-bearing ceramic micro- 
spheres have been administered by both intravenous and en- 
dotracheal routes, and polonium- -210 sols have been insufflated for 
the purpose of comparing localized ‘’hot particles’’ and diffuse ir- 
radiation on lifetime tumor incidence. Additional studies involve 
life shortening, measurement of delayed radiation injury, and 
histopathological and chromosomal damage as criteria for assessing 
the hazards of various conditions of radiation exposure. The reten- 
tion patterns for specific radionuclides in several species are now 


being extended to include other potential environmental toxic 
agents. 
(ORO—2401-87) In-vivo evaluation of standard man 
bsorbed fractions /sup 99m/Tc-sulfur colloid. Jones, 
J.P.; Wagner, J.; Brill, A.B. (Vanderbilt Univ., Nashville, Tenn. 
(USA). Div. of Nuclear Medicine and Biophysics). 1976. Contract 
E(40-1)-2401. 8p. (CONF-760444—3). Dep. NTIS $3.50. 

From Symposium on radiopharmaceutical dosimetry; Oak 
Ridge, Tennessee, United States of America *USA® (26 Apr 1976). 

Results are reported from a study performed to check how 
well the calculated absorbed radiation dose fraction data (S-fac- 
tors) given in MIRD Pamphlet No. 5 and related reports apply to 
living patients administered radionuclides. An external target re- 
gion was defined on the skin of the Snyder-Fisher phantom, anteri- 
or to and overlaying the center of the liver. This target was a 5 cm 
square by 0.089 cm thick slab of LiF, and the S-factors were com- 
puted for this target and uniform distributions of /sup 99m/Tc in 
the liver and spleen. Experimentally, this target was represented by 
placing thirteen LiF TLD’s of the same thickness in a cor- 
respondingly positioned 5 cm square area. An experiment per- 
formed with the Mr. Adam phantom showed good agreement 
between the measured (TLD) and calculated (S-factor) doses. In 
the patient studies, the group of thirteen TLD’s was cor- 
respondingly positioned, and the measured TLD dose compared to 
that calculated from the patient cumulated activity and the Snyder- 
Fisher phantom S-factors. In most cases, these doses agreed to 
within 30 percent, although larger discrepancies were observed 
with non-standard sized patients. Based upon these results, it is 
desirable to make further investigations of this type, especially with 
lower energy gamma emitters, and the methods of dose and activi- 
ty measurement used in this study should be useful unless the 
photon energy is too low, or the source activity changes rapidly 
with time. (auth) 


21269 (ORO—2401-95) Model of iodine metabolism in a T;- 
thyrotoxic patient undergoing I-131 therapy. Ahuja, S.; Price, R.; 
Brill, A.B.; Dobyns, B.M.; Berman, M. (Vanderbilt Univ., Nash- 
ville, Tenn. (USA). Div. of Nuclear Medicine and Biophysics; 
Cleveland Metropolitan General Hospital, Ohio (USA); National 
Cancer Inst., Bethesda, Md. (USA). Lab. of Theoretical Biology). 
[nd]. 30p. Dep. NTIS $4.00. 

Data on radioactivity in the thyroid, urine, serum, butanol- 
extractable iodine (BEI) and chromatographic fractionations of 
BEI, obtained during four I-131 therapeutic treatments of a T;- 
thyrotoxic patient, have been analyzed and simulated with the help 
of a 7-compartment model. Good fits to most of the data can be 
obtained with both the dose-independent and dose-dependent 
models. A model with 3 or 4 compartments, which provides 
adequate fits to iodine kinetic data in most euthyroid and 
hyperthyroid patients is not satisfactory in the case of this patient. 
Thus, to represent iodine metabolism during T,-thyrotoxicosis 
therapy, we find that it is necessary to provide for separate 
biochemical pathways for the BEI components as well as the bu- 
tanol-insoluble compounds released by the thyroid gland. (auth) 


21270 (ERDA-tr—99, pp 76-81) State of certain divisions of 
the digestive ract of rats in the case of chronic intake of strontium- 
90. Boitsova, V.P.; Goloshchapov, P.V.; Soroka, L.P. 1975. Trans- 
lated from Radiobiologiya; 15: No. 3, 389-393( 1975). 

In Radiobiology. 

Chronic intake of strontium-90 into the rat organism with 
the feed causes distinct structural disorders in the wall of the small 
intestine. In this case the intestinal autoflora is sharply increased, 
there is a retrograde separation of it, and there is a change in the 
species composition. In the lower regions of the gastrointestinal 
tract, enterococci, Bacillus pyocyaneus and B. perfringens 
predominated. Bacteriemia did not develop; symptoms indicating 
the presence of toxemia were present. (tr-auth) 


2127% Importance of initial management of persons internally 
contaminated with radionuclides. Lincoln, T.A. (Oak Ridge Na- 
tional Lab., TN). Am. Ind. Hyg. Assoc. J.; 37: No. 1, 16-21(Jan 
1976). 

The prompt use of blocking agents, isotopic dilution or 
chelating agents can or prevent the uptake of radionuclides 


following internal contamination. A table of radionuclide contami- 
nants and medications useful in preventing their uptake is pro- 
vided. 


ANIMALS 
REFER ALSO TO CITATION(S) 21267, 21286 


21272 (COO— 119-250, pp 128-137) Induction of 

sarcoma by ***PulV (polymeric) in beagles. Stevens, W. (Argonne 
National Lab., IL); Atherton, D.R.; Buster, D.S.; Grube, B.J.; 
Bruenger, F.W.; Lindenbaum, A. 31 Mar 1975. 
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In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

Previous studies in this laboratory have demonstrated the 
ability of monomeric **PulV to induce ost nic sarcomas in 
beagles when administered as a single injection in a wide range of 
doses. The latent period for induction decreased as the injected 
dose increased from 0.016 up to 0.9 wCi/kg **Pu. The effect of 
the chemical form of the injected *°Pu on its distribution within 
the dog has been studied (1). At the time of these experiments, 
two additional dogs were injected with 0.9 wCi/kg of polymeric 
239Pu for lifespan studies. Both of those dogs have developed 
osteogenic sarcomas with latent periods similar to those in animals 
which received 0.9 Ci **Pu/kg of monomeric plutonium. Dose 
response calculations disclose that slow release of plutonium from 
the liver and subsequent protracted and apparently continuous 
deposition of the nuclide in the skeleton was much more effective 
in producing osteogenic sarcoma than deposition resulting from a 
single injection of monomeric plutonium. 


21273 (COO—i19-250, pp 182-187) Current status of, and 
occurrence by site of osteosarcoma in beagles injected with radium- 
226. Kimmel, D.B.; Taylor, G.N.; Dell, R.B.; Johnson, F.; Jee, 
W.S.S. 31 Mar 1975. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

A total of 76 osteosarcomas occurred in 58 beagles injected 
with radium-226. There were 15 sites examined for incidence with 
no obvious trends noted. The sites of the R2 (0.35 wCi **Ra/kg in- 
jected) osteosarcomas were distal femur, proximal femur, ischium, 
hard palate, and proximal humerus. The R1.7 (0.16 wCi ***Ra/kg) 
osteosarcoma site was the cribriform plate. The osteosarcoma 
latent period became longer as the dosage of Ra-226 was 
decreased. 


21274 (COO— 119-250, pp 197-209) Mamary neoplasia in a 
closed beagle colony. Taylor, G.N.; Shabestari, L.; Williams, J.; 
Mays, C.W.; Angus, W.; McFarland, S. 31 Mar 1975. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

The incidence rate of mammary neoplasia in a large colony 
of beagles and its relationship to internal skeletal and/or liver 
radiation, age, relatively late ovariectomy (4 years and older), en- 
dometritis, parity status, and adrenal weight was examined. Of 
these various factors, age was the only condition that was clearly 
correlated with changes in the mammary tumor incidence. The 
rate became significant at approximately eight years of age and in- 
creased progressively throughout the successively older age classes. 
Within the female dogs, the incidence of mammary cancer was 
higher that that of any other form of spontaneous malignancy. 


21275 (COO— 119-250, pp 213-221) Decorporation of *'Am 
from mouse bone using Zn-DPTA, parathyroid hormone, and am- 
monium chloride. Fisher, D.R.; Mays, C.W.; Dockum, J.G. 31 Mar 
1975. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

Twenty-four CS7BL male mice, 124 days old, were each in- 
jected intraperitoneally with 0.08 **‘Am plus 0.02 “Sr in 
citrate solution. Three days later various decorporation combina- 
tions were started. All mice received repeated daily subcutaneous 
injections of ZnNa;DTPA (36 ywmole/kg/day) from day 3 to day 
25. Six mice also received a one-time subcutaneous injection of 
parathyroid hormone (4000 U.S.P. units/kg) on day 3; six mice 
received ammonium chloride (2 percent NH,CI in their drinking 
water) from day 3 to day 25 and six mice received both parathy- 
roid hormone (PTH) and NH,CIl. Retention of the *'Am and “Sr 
was evaluated by sequential total-body counting of each mouse. At 
5 days post radionuclide injection, the average percent biological 
retention +— S. D. relative to that on day 3 (the start of decor- 
poration therapy) was 52 percent +— 3 percent for mice treated 
with PTH and 60 percent +— 3 percent among mice not receiving 
PTH as part of their decorporation therapy. At day 25 the average 
retentions were 23 percent +— 2 percent and 28 percent +— 2 
percent respectively. Most of the ***Am removal was due to 
DTPA, with PTH accounting for a slight increased removal. NH,CI 
was ineffective in **‘Am decorporation. None of the agents 
(DTPA, PTH, or NH,Cl) seemed to influence appreciably the 
excretion of ®Sr in mice. 


21276 (COO— 119-250, pp 231-237) Fission t induc- 
tion of bone sarcomas. Mays, C.W.; Taylor, G.N.; McFarland, S.S.; 
Pollard, T.A.; Brammer, D.; Brammer, T.; Taysum, D.H. 31 Mar 
1975. 
In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 
Fission fragments, emitted by the spontaneous fission of 
282Cf, were much less effective per unit energy than were a-parti- 
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cles in the induction of bone sarcomas in C57B1 mice. This agrees 
with a similar finding by A. L. Brooks et al. on the ineffectiveness 
of fission fragments from ***Cf in producing chromosome aberra- 
tions in the livers of Chinese hamsters. The reduced effectiveness 
of fission fragments is attributed to their extremely high LET 
(about 4000 keV/um of tissue) which results in fewer cellular 
traversals, and probably more overkill per cell traversed than oc- 
curs with the same dose of a-particles, for which the LET is about 
135 keV/um. The indicated RBE of fission fragments relative to a- 
particles in the induction of bone sarcomas was between the 95 
percent confidence limits of (—) 0.85 and (+) 0.35. Our best esti- 
mate of the RBE is about 0.03, based on theoretical considera- 
tions. . 


21277 (LF-tr—111) Experimental study of inhaled radioactive 
pollutants. I. Present data. II. Inventory of lesions. III. Validity of 
the animal model dose-effect relationships. Lafuma, J.; Masse, R.; 
a" H. 1974. Translation of French report. 22p. Dep. NTIS 
Preliminary results are reported from studies on the survival 
and incidence of lethal lesions in dogs, rats, and monkeys in rela- 
tion to the activity inhaled during exposure to radon or 
oxide, "Am, *Pu nitrate, and “Cm nitrate. The relative toxicity 
and biological half-life of the radionuclides were compared. (CH) 


21278 (ERDA-tr—99, pp 92-97) Dependence of the average 
lifetime, mortality, and frequency of osteosarcomas in rats on the 
absorbed dose due to strontium-90. Shvedov, V.L.; Panteleev, L.I. 
1975. Translated from Radiobiologiya; 15: No. 3, 402-406(1975). 

In Radiobiology. 

The dependence of the mortality and frequency of develop- 
ment of osteosarcomas on the dose was studied on white rats that 
had received 0.00005 to 5.0 wCi/day of ®Sr daily throughout their 
lifetime. It was shown that the general mortality in the dose range 
0 to 10 krad is a more sensitive test than the frequency of 
osteosarcomas; moreover, osteosarcc¢ is practically does not 
shorten the average lifetime of the irradiated rats. (tr-auth) 


21279 Effect of inhaled yttrium-90 in fused clay particles on 
the pulmonary clearance of inhaled Staphylococcus aureus in mice. 
Lundgren, D.L.; Hahn, F.F.; Sanchez, A.; McClellan, R.O. 
(Inhalation Toxicology Research Inst., Albuquerque, NM). Radiat. 
Res.; 66: No. 2, 231-246(May 1976). 

The effect of *Y inhaled in fused clay particles on the pul- 
monary clearance of inhaled Staphylococcus aurcus in mice was 
investigated to provide an improved understanding of the influence 
of localized irradiation from inhaled radionuclides on infectious 
processes. Pulmonary clearance of inhaled S. aurcus was sup- 
pressed in mice with initial lung burdens of 20 wCi *Y or greater 
at 2, 3, and 4 weeks after inhalation exposure to *Y. Suppressed 
clearance rates were accompanied by radiation-induced lifespan 
shortening, retarded increases in average body wieght, suppression 
of blood lymphocyte count, and pulmonary lesions. Only equivocal 
suppression of bacterial clearance was observed in mice with initial 
lung burdens of less than 20 pCi *Y that were tested from 1 
through 52 weeks after inhalation exposure. An initial lung burden 
of 1 wCi *Y was estimated to result in 400 rad to the lung 
delivered within 24 days after exposure. 
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REFER ALSO TO CITATION(S) 20944 


MAN 
REFER ALSO TO CITATION(S) 21234, 21328 


21280 (NIOSH—75-171) Sociological analysis of the reduction 
of hazardous radiation in uranium mines. Pearson, J.S. (Denver 
Univ., Colo. (USA)). Apr 1975. 137p. Public Health Service, Salt 
Lake City, UT. 

The report describes the responses of companies, unions, 
and government enforcement agencies to the problem of execes- 
sive radiation in uranium mines resulting in respiratory cancer in 
Colorado chiefly between the years 1950 and 1969. It focuses on 
the organizational actions which ultimately solved the hazard as 
well as the non-technological factors that prevented an earlier 
solution of the problem. 


ANIMALS 


REFER ALSO TO CITATION(S) 21029, 21180, 21182, 21238, 
21267, 21272 
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21281 (CH—3783, pp 3-11) Methods. Snyder, R.H.; 
Kisieleski, W. Aug 1946. 

In Toxicity and metabolism of plutonium in laboratory 
animals. 

The preparation and administration of the Pu injected into 
mice, rats, and rabbits offered no chemical or biological challenge 
except the added care that was necessary in working with radioac- 
tive materials. The overall analytical recovery on experimental 
animals ranged from 70 to 100 percent with an average of 88 per- 
cent. The results tended to be low and much of the blame was laid 
to urine and feces in their absorption on cage bottoms, and upon 
poor methods of analysis. (auth) 


21282 (CH—3783, pp 13-32) Metabolism of injected plutoni- 
um. Snyder, R.H.; Kisieleski, W.; Finkle, R.D. Aug 1946. 

In Toxicity and metabolism of plutonium in laboratory 
animals. 

The most important aspect of plutonium metabolism is the 
affinity shown by the bone to capture the material and hold it for a 
long time. From data on rats that received plutonyl citrate and 
those that received plutonyl nitrate, it was estimated that the half- 
time for the Pu in the skeleton was roughly 1.5 yr. With rats and 
mice, over 50 percent of the administered (intravenous) Pu was 
deposited in the skeleton. At 200 days, deposition in the rat 
skeleton averaged 10 percent of the retained dose per gram of 
bone ash. Somewhat higher concentrations were found in the lum- 
bar and thoracic sections of the spine, while lower concentrations 
were found in the skull, jawbones, and ribs. The next largest 
deposit of plutonium was in the liver (20 to 40 percent). This 
organ did not hold the material; the concentration was reduced to 
approximately one-tenth of the initial value within 200 days. 
(auth) 


21283 (CH—3783, pp 33-45) Survival and growth of plutoni- 
um-injected animals. Snyder, R.H.; Kisieleski, W.; Finkle, R.D. Aug 
1946. 

In Toxicity and metabolism of plutonium in laboratory 
animals. 

The experiments showed that the lethality of Pu in rats and 
mice does not depend greatly on the valence state or on the salt 
administered. Only slight differences were noted in the lethal ef- 
fects on mice as compared with rats. From the mortality curves 
there was some indication that the mice (ABC and CF, averaged) 
were somewhat more sensitive than rats to doses that were acutely 
lethal but somewhat less sensitive to doses that caused death after 
several months. Further study with larger numbers of animals and 
smaller increments in the doses of each salt might well bring out 
differences which were not detected here. This is suggested par- 
ticularly since the metabolism of Pu has been found to be very 
similar but quantitatively different for rats and mice. In rats, the 
30-day was about 0.09 ywCi/g. The 60-day was only 
slightly less, while at 90 days it was 0.06 wCi/g. At 220 days the 
LDs_ was about 0.03 ywCi/g. Some of the lower doses (0.016 and 
0.0038 ,Ci/g) appeared to be lethal, but in those cases death was 
believed to be due to secondary infections. It is possible that the 
Pu in the animal increased the susceptibility to these infections. 
For mice, the corresponding values were: 30-day LD, = 0.08 
uCi/g, 90-day = 0.07 wCi/g, and 210-day = 0.05 wCi/g. 
(auth) 


21284 (CH—3783, pp 47-52) Effects of ingested plutonium. 
Snyder, R.H.; Lawrence, B.; Finkle, R.D. Aug 1946. 

In Toxicity and metabolism of plutonium in laboratory 
animals. 

The first of the three Pu ingestion experiments indicated 
that less than 0.5 percent was absorbed from the G. I. tract of the 
rat, and that there was no large difference between the plus-4 and 
plus-6 states. The activities measured were extremely low, most of 
the samples yielding only | or 2 counts/min over the background 
count. The experiment was designed to detect absorption in 
amounts greater than 0.5 percent, and absorption of this mag- 
nitude was definitely ruled out. The second experiment, in which 
rat femurs only were measured, is a more accurate measure of the 
actual absorption, although it is based on a femur-to-carcass ratio 
of 1 to 30, whereas experiments with injected Pu showed that this 
ratio may vary over a wide range. Although the mouse experiment 
was based on just one animal, it was the best controlled, and was 
at such a level of activity that accurate measurements were possi- 
ble. It was found that the retention at 26 days was 0.06 percent; 
hence the amount absorbed was equal to this figure plus the 
amount excreted in the urine. This absorption may be higher than 
normal as a result of the temporary damage to the intestinal tract 
caused by the large dose of alpha radiation. (auth) 


21285 (CH—3783, pp 53-92) Hematological effects of 
parenterally administered plutonium in mammals. Jacobson, L.O.; 
Simmons, E.L. Aug 1946. 
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In Toxicity and metabolism of plutonium in laboratory 
animals. 
Hematological studies of the peripheral blood after the ad- 
ministration of Pu as the citrate in the plus-6 state or nitrate in the 
plus-4 or plus-6 states were made on mice, rats, and rabbits. The 
doses given were 0.001 to 0.119 wCi/g intravenously and intracar- 
dially to mice, 0.0006 to 0.006 yCi/g intracardially to rabbits, and 
0.0003 to 0.125 wCi/g intravenously and intramuscularly to the 
rats. Morphological changes which were largely comparable to 
those previously described in animals after external irradiations 
with x rays, gamma rays, and fast neutrons, were seen in the 
nucleated cells of the peripheral blood after Pu administration. As 
evidenced by an increased erythrocyte diameter and increased 
mean corpuscular hemoglobin, a macrocytic anemic became ap- 
parent in rats after the parenteral administration of doses of plu- 
tonium between 0.0063 and 0.063 yuCi/g. This effect was less sig- 
nificant in mice and rabbits after comparable doses. The acute and 
subacute hematological changes seen in the peripheral blood fol- 
lowing plutonium administration were paralleled by concomitant 
histological changes in the hemopoietic tissues. (auth) 


21286 (COO— 119-250) Research in radiobiology. Annual re- 
port of work in progress in the internal irradiation program. Jee, 
W.S.S. (Utah Univ., Salt Lake City (USA). Coll. of Medicine). 31 
Mar 1975. Contract E(11-1)-119. 243p. Dep. NTIS $8.00. 

Separate abstracts were prepared for 15 papers. In addition, 
twenty-three injection tables are presented for toxicity animals and 
test animals. The injection tables include the calculated average 
dose in rads to the skeleton at death for 13 actinides. (HLW) 


21287 (COO— 119-250, pp 138-147) Distribution of **PulV 
in isolated rat liver cells. Grube, B.J.; Stevens, W.; Atherton, D.R.; 
Spratt, R.; Bruenger, F.W. 31 Mar 1975. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

A preliminary study of the distribution of **PulV within the 
cellular elements of rat liver, the hepatocytes and the reticuloen- 
dothelial cells (RE), has been initiated. The animals were injected 
LV. with **PulV-citrate, pH 3.5, and were sacrificed at day 1, 3, 
7, 14, and 18 post injection. Livers were flushed with Ca?* free 
Hanks buffer containing 10 mM Hepes and extracellular plutonium 
was estimated from the plutonium content of the perfusate. Intact 
liver cells were isolated by a selective enzymatic degradation of 
whole liver with collagenase (Sigma Type II). Viable hepatocytes 
were obtained by low speed centrifugation and RE cells were iso- 
lated by flotation on 20 percent albumin. The initial biological 
half-life of ***Pu in the rat liver was 2.4 days. The extracellular 
23°Puy decreased from 6-7 percent at day | to less than | percent 
by day 14. The relative plutonium concentration in hepatocytes 
was constant from | to 18 days post injection and the activity/mg 
protein was lower in these cells than in RE cells. The concentra- 
tion of **Pu in the RE fraction was high at 1 day post injection, 
decreased on day 3, and then gradually increased. These prelimi- 
nary data indicate that a more extensive analysis of the subcellular 
distribution patterns in hepatocytes and RE cells, as well as their 
relationship to plutonium in the extracellular medium during the 
first week post injection, is required. 


21288 (COO— 119-250, pp 148-149) Concentration of radium 
and plutonium in of beagle puppies. Atherton, D.R.; 
Stevens, W.; Bruenger, F.W. 31 Mar 1975. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

Young beagles were injected with **Ra and **Pu and deter- 
minations of nuclide concentrations in the plasma were made at 
0.5, 2, 4, 7, 24, and 48 hrs. The data indicated that the nuclides 
were removed from the blood of the puppy at a higher rate than 
that observed for the young adult. (HLW) 


21289 (COO— 119-250, pp 150) Interaction of actinides with 
glycoprotein in bone. Bruenger, F.W.; Stevens, W.; Grube, B.J.; 
Atherton, D.R. 31 Mar 1975. 

In Research in radiobiology. Annual report of work in 

in the internal irradiation program. 

Studies were conducted on proteins that bind actinide ele- 
ments in bone. Protein was extracted and recovery of radioactivity 
in the protein phase ranged from 6 to 8 percent of that bound in 
the bones. The chemical association of actinides with a si- 
aloprotein was observed in beagle puppy bones and also in bones 
from adults. A new peak of *'Am-protein with a molecular weight 
Se 30,000 appeared after chromatography on G- 

- ) 


21290 (COO— 119-250, pp 151) Association of actinides with 
aca in the thyroid. Stevens, W.; Bruenger, F.W.; Atherton, 
.R. 31 Mar 1975. 


In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 
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Thyroid tissue from a beagle injected with *'Am was ex- 
tracted and separated into a soluble and insoluble fraction. The 
protein fraction that eluted with the nuclide was a glycoprotein. 
After chromatography, a peak of **Am appeared at molecular 
weight 50,000. This fraction contained ae composed of 15.9 
mole percent of acidic amino acids. (HLW) 


21291 (COO— 119-250, pp 166-176) Preliminary on 
the determination of micro-anatomical skeletal retention of in 
ulnae of Jee, W.S.S.; Smith, J.M.; Kimmel, D.B.; Wronski, 
T.J.; Dell, R.B.; Schlenker, R.A. 31 Mar 1975. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

Fission fragment tracks on neutron-induced autoradiographs 
of beagle ulnae containing *°Pu were counted. The concentration 
of **°Pu at various sites was calculated, using a series of assump- 
tions. The initial deposits of *°Pu are distributed non-uniformly to 
trabecular bone surfaces. After injection of 0.015 wCi Pu-239/kg, 
the approximate maximum initial concentration on trabecular sur- 
faces in the ulna is 5.0 pCi *°Pu/cm*. The average initial surface 
concentration is about 0.8 pCi **Pu/cm? with less than '/,, that 
amount buried more than 25 wm from the bone surface. By 559 
days post-injection, the average surface: buried ratio is only 2:1, 
while by 746 days post-injection, the average surface: buried ratio 
is nearly 1:1. The most urgent need of this project is for stan- 
dardization of the neutron fluence, so that each slide can be evalu- 
ated individually, and not from an assumed fluence. 


(ERDA-tr—99, pp 178-179) Mechanism of the aggrega- 
tion of particles of americium-241. Rudnitskaya, E.; Moskalev, 

1975. Translated from Radiobiologiya; 15: No. 3, 471- 
473(1975). 

In Radiobiology. 

The aggregation of *'Am particles in tissues was studied in 
dogs, rabbits, and rats following administration of AmCI, in various 
doses. It was found that americium acts aggressively on iron parti- 
cles associated with the PAS-positive crystal. (ERB) 


21293 (ERDA-tr—99, pp 180-182) Study of the distribution of 
californium-252 by methods of auto- and histoautoradiography. 
Kazbekova, D.A. 1975. Translated from Radiobiologiya; 15: No. 3, 
473-475(1975). 

In Radiobiology. 

The microdistribution of **Cf in the critical organs of rats 
was studied after administration of the isotope as the nitrate. Au- 
toradiography and histoautoradiography were conducted. The in- 
vestigations showed that the isotope was retained in the bone tis- 
sue throughout the entire experiment and was present for rather 
long times in the liver and kidneys. It was associated with the 
mineral portion of bone. (ERB) 


21294 Retention and skeletal dosimetry of injected **°Ra, ***Ra, 
and Sr in beagles. Lloyd, R.D.; Mays, C.W.; Atherton, D.R.; 
Taylor, G.N.; Van Dilla, M.A. (Univ. of Utah, Salt Lake City). 
Radiat. Res.; 66: No. 2, 274-287(May 1976). 

Total-body retention has been determined by in vivo count- 
ing in beagles injected with **Ra (125 dogs), or **Ra (78 dogs), 
or Sr (96 dogs). The radionuclides were administered in- 
travenously in a citrate buffer solution when the animals were 
about 1.4 years of age. Retention measurements now extend to 
more than 14 years after injection; therefore, future revision of 
these retention equations appears unlikely since the median 
lifespan in our control beagles is about 12.7 years. Dogs injected 
with about 10 wCi **Ra/kg had a higher long-term retention than 
those receiving 0.04 to about 4 uwCi **Ra/kg. The Ra retention 
data were not analyzed numerically, but visual inspection of the 
curves prepared for individual dogs indicated that ***Ra retention 
could be described adequately by the retention equation derived 
for dogs given 0.04 to 4 wCi **Ra/kg. The average skeletal radia- 
tion dose rate and cumulative radiation dose were calculated for 
each beagle injected with ***Ra, **Ra, or ®Sr using the appropriate 
retention equation, normalized to each dog's individual retention 
measurements. Allowance was made in the ***Ra calculations for 
the changing skeletal retention of **Rn and its radioactive 
daughters; in the ***Ra calculations for the diminution of **Ra ac- 
tivity by radioactive decay as well as for the ingrowth and skeletal 
retention of **Th and its radioactive daughters; and in the Sr cal- 
culations for the diminution of Sr concentration by radioactive 
decay and the escape of B-energy from bone. The half-time (4621 
days) of the longest-lived component in the Sr retention equation 
was similar to that for the lower-level Ra dogs. This may reflect 
the net remodeling rate of cortical bone in the beagle skeleton. 


PLANTS 
REFER ALSO TO CITATION(S) 21029 
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CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 18520, 21032 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 18649, 20692, 21180 


PLANTS 
REFER ALSO TO CITATION(S) 20911, 20920, 21030, 21186 


21295 (ORNL-tr—4118) Endogeneous formation of 
hydrocarbons in higher plants. 8. Carcinogenic hydrocarbons in the 
environment of humans. Grimmer, G.; Duevel, D. Translated by H. 
Tobias from Z. Naturforsch., b; 25b: 1171-1175(1970). 13p. 

Salad greens, soybeans, rye, and tobacco plants, grown on 
field in the open air or in greenhouses contain benzo(e)pyrene, 
benzo(a)pyrene, perylene, anthanthrene, benzo(ghi)perylene, 
dibenzo(a,h)anthracene, and coronene through air pollution. 
Plants of the same seeds, grown in a special room with air supply 
by filter-combination (cellulose filter + filtering charcoal + special 
filters) and with air lock for personnel (changed clothes) show 
none of the polycyclic hydrocarbons. Under these conditions, it is 
not possible to find any hints at biosynthesis of the above men- 
tioned polycyclic hydrocarbons. (auth) 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 18648 


21296 Factors affecting the accumulation and removal of mer- 
cury from tissues of the American oyster Crassostrea virginica. 
Cunningham, P.A.; Tripp, M.R. (Univ. of Delaware, Newark). 
Mar. Biol.; 31: No. 4, 311-319(29 Aug 1975). 

Adult oysters, Crassostrea virginica (Gmelin), were held in 
seawater containing 10 or 100 ppB mercury in the form of mercu- 
ric acetate for 45 days. Mercury concentration in tissues was 
determined by analysis of individually homogenized oyster meats 
using wet digestion and flameless absorption spectrophotometry. 
After 45 days, average mercury tissue concentration was 91,600 
and 12,100 ppB in the 100 and 10 ppB mercury groups, respec- 
tively. A slight decline in mercury residues in the 100 ppB group 
during the accumulation period was attributed to spawning. 
Clearance of mercury from tissues was studied in a constant tem- 
perature regime (25°C +- 2°C) for 25 days and in a declining tem- 
perature regime (25° to 5°C) for 80 days by exposing treated 
adults to estuarine water with no mercury added. The biological 
half-life of mercuric acetate was 16.8 and 9.3 days in the 25°C 
temperature regime, and 35.4 and 19.9 days in the declining tem- 
perature regime, for the 10 and 100 ppB groups, respectively. 
Smaller oysters (0 to 7 g) consistently accumulated more mercury 
per gram wet weight than larger oysters (7 to 20 g) in populations 
exposed to 10 and 100 ppB mercury. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 21173 


21297 Biologic effects of airborne particulate lead on continu- 
ously exposed rats and rhesus monkeys. Griffin, T.B.; Coulston, F.; 
Wills, H.; Russell, J.C. (Albany Medical Coll., NY). pp 202-220 of 
In Lead. Griffin, T.B. (ed.). New York; Academic Press Inc. 
(1975). 

The year-long exposure at a concentration of 21.5 micro- 
grams PB/cubic meter of air elicited a measurable increase in the 
lead concentration of blood and other tissues. Blood levels in- 
creased to a plateau concentration above which no further in- 
crease occurred despite continued exposure. This is evidence for 
an equilibrium state existing in both species and limiting the body 
burden of lead. Although there were no demonstrable changes in 
the levels of excreted heme precursors, there was a marked reduc- 
tion in the activity of delta-aminolevulinic dehydrase activity in rat 
erythrocytes. No such reduction was noted in the liver or brain tis- 
sue. There was reduction of significance in the blood ALAD activi- 
ty. No evidence was found of harmful effects on serum chemistry 
and hematology and no gross, microscopic, or ultra structural 
pathologic changes were observed. (PCS) 


21298 In vitro effect of lead in blood on the determination of 
delta-aminolevulinic acid dehydrase. Maxfield, M.E.; Henry, N.W. 
Ill. (E.I1. du Pont de Nemours and Co., Inc., Newark, DE). pp 241- 
253 of In Lead. Griffin, T.B. (ed.). New York; Academic Press 
Inc. (1975). 
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Data in this report may be considered to support the con- 
tention that, within the limits of lead concentrations between 12 
micrograms and 57 micrograms per 100 ml, the depressant action 
of lead on the red cell delta-aminolevulinic acid dehydrase activity 
of lead-exposed dogs, occurs in vivo, rather than as an in vitro ar- 
7 inherent in the method used for measure the ALAD activity. 
( ) 


21299 Behavioral effects of mercury and methylmercury. 
Evans, H.L.; Laties, V.G.; Weiss, B. (Univ. of Rochester, NY). 
Fed. Proc.; 34: No. 9, 1858-1867(Aug 1975). 

Intoxication by elemental mercury or by methylmercury is 
revealed primarily by changes in behavior and by neurological 
signs. Disorders of movement and posture have been most widely 
reported, both in animal experiments and in case of human expo- 
sure. Specific sensory symptoms are also prominent in human 
methylmercury poisoning. Recent data indicate similar symptoms 
in monkeys during long-term exposure to methylmercury. Similar 
sensory impairment has not been described in experiments with 
subprimates. Variations in the profile of behavioral and neurologi- 
cal effects are discussed in terms of differences in species and dif- 
ferences between acute and long-term exposure. The latter condi- 
tion poses the most difficult questions for human health, yet has 
been less frequently studied. Procedures are suggested that may 
help to resolve these problems. In particular, tests of learned 
behavior hold great promise toward identifying specific symptoms 
and toward understanding how mercury compounds affect 
behavior. (auth) 


21300 Chronic inhalation of asbestos and cigarette smoke by 
hamsters. Wehner, A.P.; Busch, R.H.; Olson, R.J.; Craig, D.K. 
(Battelle Pacific Northwest Labs., Richland, WA). Environ. Res.; 
10: No. 3, 368-383(Dec 1975). 

One hundred and two male Syrian golden hamsters received 
chronic exposures to a respirable aerosol of Canadian chrysotile 
asbestos (mean aerosol concentration = 23 yg/l) 7 hours per day, 
5 days per week. Half of the animals were also exposed for 10 
minutes to cigarette smoke in modified Hamburg II smoking 
machines, three times per day, 5 days per week, for the duration 
of their life span. The other half of the animals received sham- 
smoke exposures. Another group of 102 hamsters served as con- 
trols. Half of the controls received smoke exposures, the other half 
received sham exposures. Asbestos exposure resulted in earlier and 
more severe lung lesions than in identical groups of concurrent ex- 
periments, which had received life span exposures to aerosols of 
NiO (53 yg/l) and CoO (10 yg/l), or which were treated with 
diethylnitrosamine (12 x 0.25 mg by s.c. injection). Asbestosis 
developed in all animals and forced discontinuation of the asbestos 
exposures after 11 months. Of 12 lung adenomas found in 510 
hamsters, ten occurred among the 102 animals of the asbestos-ex- 
posed groups, indicating an early neoplastic response. However, 
perhaps on account of their significantly shorter life span due to 
asbestosis, the incidence of laryngeal lesions and of malignant tu- 
mors was significantly lower in the asbestos + smoke-exposed 
group than in the control group having received smoke exposures. 
Neither a carcinogenic effect of asbestos nor a cocarcinogenic ef- 
fect of cigarette smoke was observed. Cigarette smoke inhalation 
resulted in significantly lower mean body weights of the smoke-ex- 
posed groups. (auth) 


21301 Effects of carbon monoxide inhalation on ventricular 
fibrillation. DeBias, D.A.; Banerjee, C.M.; Birkhead, N.C.; Greene, 
C.H.; Scott, §.D.; Harrer, W.V. (Thomas Jefferson Univ., Philadel- 
phia). Arch. Environ. Health; 31: No. 1, 42-46(1976). 

Since, in a previous study, inhalation of carbon monoxide 
resulted in demonstrable electrocardiographic effects on the 
myocardium, it was of interest to determine the effects of reduced 
hemoglobin oxygen content following carbon monoxide inhalation 
on the vulnerability of the heart to fibrillation. Normal monkeys 
and monkeys subjected to myocardial infarction were exposed to 
100 ppM (115 mg/cu m) carbon monoxide for six hours, and the 
vulnerability of the heart to induced fibrillation was evaluated. The 
mean carboxyhemoglobin (COHb) concentration attained was 9.3 
percent. The voltage required to induce fibrillation was highest for 
normal, air-breathing animals and lowest for infarcted animals in- 
haling carbon monoxide. Infarction alone and carbon monoxide 
alone each required significantly less voltage for fibrillation, and 
when the two were combined, the effects were additive. 


21302 Effect of ive agent against lipid-solvent-induced 
damages. Lupulescu, A.P.; Birmingham, D.J. (Wayne State Univ. 
School of Medicine, Detroit). Arch. Environ. Health; 31: No. 1, 
33-36( 1976). 

The ultrastructural and relief (cytoarchitectural) changes of 
human epidermis following exposure to a protective gel and 
acetone or kerosene were studied in healthy volunteers. Topical 
applications of acetone and kerosene on unprotected skin 


produced cell damage and a disorganized pattern in the upper 
layers of epidermis. The ultrastructural changes following acetone 
consisted of large paranuclear vacuoles, swollen mitochondria, and 
clumped tonofilaments. Severe disorganization with intense cytoly- 
sis and enlarged intercellular spaces occurred after exposure to 
kerosene. Scanning electron microscopy revealed edematous cor- 
nified cells (corneocytes) following acetone exposure, whereas 
kerosene induced the occurrence of large lacunae in the swollen 
corneocytes. The application of a protective agent prior to solvent 
exposure substantially reduced the ultrastructural and relief 
changes of epidermal cells. 


MAN 


REFER ALSO TO CITATION(S) 19474, 20919, 20920, 20923, 
20924, 21299 


21303 (AD-A—011559) Toxic hazards research unit annual 
technical report: 1974. Final report, Jun 1973—May 1974. 
MacEwen, J.D.; Vernot, E.H. (California Univ., Irvine (USA)). Jul 
1974. Contract F33615-73-C-4059. 202p. NTIS $7.25. 

Joint NIOSH/USAF/NASA Study. See also report dated 
Aug 1973, AD—771025. 

Acute inhalation toxicity experiments were conducted on 
benzonitrile, deuterium fluoride and fluomine. Chronic toxicity stu- 
dies were conducted with an aircraft fuel JP-4 and constituents of 
JP-9. Chronic studies of coal tar aerosols and hydrazine were also 
continued. Oral and percutaneous toxicity determination and skin 
irritation and sensitization studies were conducted on a number of 
fuel additives and photographic chemicals. (GRA) 


21304 (ORNL/TM—5277) Testimony presented to the Com- 
mittee on Science and Technology's Subcommittee on Environment 
and the Atmosphere. Richmond, C.R. (Oak Ridge National Lab., 
Tenn. (USA)). Mar 1976. Contract W-7405-eng-26. 40p. Dep. 
NTIS $4.00. 

This report contains the basis for oral testimony to the 
House Committee on Science and Technology’s Subcommittee on 
Environment and the Atmosphere in November 1975. The subject 
of the hearings was '’Effects and Costs of Long-term Exposure to 
Low Levels of Manmade Pollutants’’ and the purpose of the 
hearings was to increase the awareness of low-level pollution and 
its impacts on human health, agriculture and climate. This report 
contains information related to impacts of low-level pollutants on 
human health. I have attempted to point out the major adverse 
health effects (e.g., carcinogenic, mutagenic and teratogenic) that 
may result from chronic exposure to low-level pollutants. Also ad- 
dressed are important questions such as what do we know about 
dose-response relations for chronic exposure to pollutants and how 
can we establish comparisons with knowledge obtained from expo- 
sure to ionizing radiations. The report also considers the wisdom of 
extrapolating from health effects data obtained from acute, high- 
level exposures to chronic, low-level exposure conditions. Lastly, a 
few examples of the societal costs related to low-level pollutant ex- 
posure are presented. (auth) 


21305 Clinical studies on men continuously exposed to airborne 

late lead. Griffin, T.B. (Albany Medical Coll., NY); Coul- 
ston, F.; Wills, H.; Russell, J.C.; Knelson, J.H. pp 221-240 of In 
Lead. Griffin, T.B. (ed.). New York; Academic Press Inc. (1975). 

It was concluded from these studies that exposure of men to 
airborne particulate lead at 10.9 ug/m* and 3.2 wg/m? resulted in a 
measurable increment in blood-lead. In both cases, the blood-lead 
reached a plateau concentration which reflected the level of expo- 
sure in a dose-related fashion. An unequivocal increase in urinary 
excretion of lead followed exposure to 10.9 ug Pb/m*, but was 
variable following exposure to 3.2 yg/Pb/m*. Activity of delta- 
aminolevulinic acid dehydrase in erthrocytes decreased signifi- 
cantly during exposure to 10.9 ug Pb/m* but not during exposure 
to 3.2 wg Pb/m*. Decreased ALAD activity during the higher expo- 
sure level did not alter the rate of excretion of heme precursors. 
Neither level of exposure elicits any signs or symptoms in adult 
males of lead intoxication. (PCS) 


21306 Epidemiologic approach to community air lead exposure 
using personal air samplers. Azar, A.; Snee, R.D.; Habibi, K. (E.I. 
du Pont de Nemours and Co., Inc., Wilmington, DE). pp 254-288 
yy Lead. Griffin, T.B. (ed.). New York; Academic Press Inc. 
( ). 
A study was undertaken to evaluate the effect of air lead 
exposure as measured with personal air sampling devices on in- 
dices of lead absorption such as blood lead, urine lead, DALA and 
ALAD activity. The air lead exposure of thirty male subjects 
(taxicab drivers in Philadelphia and Los Angeles plus DuPont per- 
sonnel who represented non pationally exposed groups) was 
measured for 24 hrs/day for two to four weeks. Statistical analysis 
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of the data showed no significant correlation between air and 
blood lead at any of the five sites. (PCS) 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 18507, 18591 


21307 Fundamental and applied aspects of nonionizing radia- 
tion. Conference held at Rochester, New York, June 5—7, 1974. 
Michaelson, S.M.; Miller, M.W.; Magin, R.; Carstensen, E.L. 
(eds.). New York; Plenum Press (1975). 482p. (CONF-740658—). 

From 7. international conference on environmental toxicity 
- fundamental and applied aspects of non-ionizing radiation; 
Rochester, New York, USA (5 Jun 1974). 

The effects of microwaves and ultrasound on biological 
materials, including man, are discussed in 23 chapters. A separate 
abstract was prepared for one chapter. (CH) 


21308 Sensation and perception of microwave energy. Michael- 
son, S.M. (Univ. of Rochester, NY). pp 213-229 of In Fundamen- 
tal and applied aspects of nonionizing radiation. Michaelson, S.M. 
(ed.). New York; Plenum Press (1975). 

From 7. international conference on environmental toxicity 
- fundamental and applied aspects of non-ionizing radiation; 
Rochester, New York, USA (5 Jun 1974). 

See CONF-740658—. 

Sensing or perception of microWwave/radiofrequency energy 
is accomplished through various mechanisms. In mammals, the 
main phenomena of sensation or perception are those of thermal 
sensation and, in selected cases, audition. Thermal sensation is ac- 
complished by stimulation of thermosensitive nerve endings in the 
skin. Although some investigators believe that hearing or audition 
is evidence of direct nerve stimulation, the most recent data show 
this phenomenon to be due to electromechanically induced vibra- 
tions in tissue and normal reception in the cochlea of the ear. 
(auth) 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 19462, 19474, 19491, 20944 


21309 (CONF-751022—, pp 9-15) Overview of bilities 
and capabilities in ERDA as related to the health and environmental 
impacts of energy production. Liverman, J.L. (ERDA, Washington, 
DC). 1976. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 

In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

It is the Energy Research and Development Administra- 
tion’s (ERDA's) responsibility to develop new and existing energy 
technologies that are both safe and environmentally acceptable. 
The environmental knowledge required to achieve this goal will 
depend not only on ERDA’s environment and safety research and 
development program but also on federal, private, and public par- 
ticipation. Responsibilities for energy-related health and environ- 
mental impacts are widely spread among federal agencies. The 
ERDA Assistant Administrator for Environment and Safety (AES) 
must work closely with the agencies and monitor developing 
technologies within ERDA to ensure that adverse health and en- 
vironmental impacts do not occur. This mission of the AES is 
achieved through research programs, an overview function, and 
compliance with regulatory procedures. Functional responsibilities 
are accomplished through three major Divisions: Biomedical and 
Environmental Research; Environmental Control Technology; and 
Operational Safety. Studies are carried out in the national labora- 
tories, universities, and the private sector. A total integrated ap- 
proach is necessary to identify health impacts and accomplish our 
energy goals. Thus viable interaction must occur through meshing 
of Congressional and Administration strategy, clarifying develop- 
ment and regulatory agency roles, establishing adequate data bases 
for assessments, coordinating interagency planning, and working 
with state, local, and regional leaders to ensure that the knowledge 
we gain works for society. 


21310 (CONF-751022—, pp 16-23) Assessment of health 
hazards associated with alternate energy sources. Rall, D.P. 


(National Inst. of Environmental Health Sciences, Research Trian- 
gle Park, NC). 1976. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 


OCTOBER 1976 


In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

The large number of chemicals that may be introduced into 
the environment from alternate energy sources poses several 
problems. We are concerned that energy-production processes will 
add a new burden of disease, disability, and death to the human 
population. Thus we need a system to give us an early warning of 
what is going to happen. We must also determine the long-term ef- 
fects of chemicals connected with alternate energy sources. We 
need ways to find out the nature and quantity of potentially toxic 
environmental agents and to predict their effects on human health. 
In these efforts, there must be a strong linkage between charac- 
terization, measuring and monitoring, and health-effects studies. 
The problem of testing, evaluating, and predicting the effects of 
chemicals has three aspects: How can we identify potentially 
hazardous agents. How can we evaluate the impact on human 
health of these potentially hazardous agents. Finally, who is going 
to do this work. To identify potentially hazardous agents, we must 
finish the development and validation of the short-term tests for 
mutagenicity and carcinogenicity, and we must search for and 
develop better tests for teratology, developmental abnormalities, 
and other end-organ toxicities. We also must encourage and use 
ecological, environmental, and human surveillances since these 
techniques are a useful last line of defense. 


21311 (CONF-751022—, pp 16-23) Setting standards for the 
worker: an historical perspective. Baier, E.J. (National Inst. for Oc- 
cupational Safety and Health, Rockville, MD). 1976. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 

In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

Historically, the first list of occupational health standards 
was published in 1895 in Germany. In the United States, the States 
enforced job safety and health standards until 1970 when the Oc- 
cupational Safety and Health Act (OSHAct) was passed. Notable 
federal legislation during the interim included the Social Security 
Act and the Walsh—Healey Public Contracts Act. Prior to the 
OSHAct, there were a number of work standards-setting organiza- 
tions including the American Conference of Governmental Indus- 
trial Hygienists’ Threshold Limits Committee, the American Na- 
tional Standards Institute's Z-37 Committee, the American Society 
for Testing and Materials’ E-34 Committee, and the Toxicology 
Committee of the American Industrial Hygiene Association. These 
groups established Threshold Limit Values, maximal acceptable 
concentrations, or Emergency Exposure Limits, which were 
"‘number”’ expressions of ‘‘safe’’ concentrations. Today, under the 
OSHAct, standards development is a system which, in addition to 
the ‘’number,’’ contains medical surveillance procedures, monitor- 
ing technics, methods of analysis, fire protection and safety 
guidelines, engineering-control procedures, labeling and warning 
devices, applicable personal protective devices, and work prac- 
tices. In short, a standard is comprehensive. Problems and 
procedures for developing comprehensive standards are discussed. 


21312 (CONF-751022—, pp 29-36) Setting standards for the 
public: an historical perspective. Corn, M.; Corn, J.K. (Univ. of 
Pittsburgh). 1976. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 

In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

The public was affected by regulatory actions in public 
health from antiquity to the present day. Early regulations were 
based on experience; inspectors relied on their senses to determine 
if water and food supplies were adequate. In the Middle Ages, 
regulatory public health practices were added, including isolation 
of diseased persons. The tempo of regulation increased greatly dur- 
ing the eighteenth and nineteenth centuries as industrialization im- 
pacted on society. Regulations extended to improved streets, 
lighting, housing construction, water supplies, and sewers. It was 
the sanitary movement in England which laid the groundwork for 
organized municipal effort and a systematic approach by profes- 
sionals to public health regulation. Bacteriological advances at the 
close of the nineteenth century supplemented regulatory effort by 
adding the ingredient of agent measurement. Much of our present 
regulation and standards setting for air quality stems from prac- 
tices introduced in the eighteenth and nineteenth centuries. 
Federal efforts to regulate air quality in the United States are 
briefly traced to demonstrate the historical heritage embodied in 
federal vs. local control, the problems of measurement, and the 
desire to attribute given effects to specific agents. 


21313 (CONF-751022—, pp 37-41) Principles of standards 
setting: the radiation experience. Parker, H.M. (HMP Associates, 
Inc., Richland, WA). 1976. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 
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In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

The basis and use of standards generally are repeated from 
material used in the Joint Committee on Atomic Energy Hearings 
on Radiation Protection Standards. A brief history of radiation 
protection standards is related to this base. The recent history 
emphasizes the delayed production of leukemia and other cancers 
as a principal risk. A linear relationship between such effects and 
dose is accepted as a prudent policy. What really happens at low 
dose and low dose rate is unknown and may remain so. Whether 
linear or not, it is likely (but also unproven) that the deleterious 
effects are nonthreshold. Standards setting then becomes a public 
responsibility not soluble on purely technical grounds. It is implied 
that hazards of numerous environmental pollutants from alterna- 
tive energy sources operate in the same way. To apply equal 
diligence to all pollutants as is now given to radiation would cost 
astronomical sums. Steps are outlined to reduce some of the ex- 
cesses that have troubled the radiation case. The most useful step 
is probably to avoid the ‘’Father knows best’’ approach that has 
encouraged some lack of credibility. 


21314 (CONF-751022—, pp 51-59) Developing a health stan- 
dard from epidemiological and clinical data. Knelson, J.H. 
(Environmental Protection Agency, Research Triangle Park, NC). 
1976. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 

In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

The problem of environmental health hazards has only 
recently been given the serious attention it deserves in man’s 
rapidly expanding industrial society. The U. S. Clean Air Act pro- 
vides the first systematic approach to evaluate health effects of air 
pollution. But assessing the influence of environmental factors on 
human health has proved to be a complex problem for researchers, 
for humans are not uniformly susceptible to environmental in- 
fluences. The diseases most likely caused in part by environmental 
factors are the great modern killers: chronic lung disease, heart 
disease, and cancer. Because of the complexities of these disease 
processes, environmental scientists must caution those turning 
human health effects data into control policy that there is still 
much ambiguity in these health data. Tools used to assess health 
effects of environmental pollution include epidemiology and clini- 
cal environmental research. 


21315 (CONF-751022—, pp 60-64) a health stan- 
dard from laboratory animal data. Tepper, L.B. (Food and Drug 
Administration, Rockville, MD). 1976. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 

In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

Man is the best predictor of the effects of exogenous agents 
upon man; however, epidemiological and clinical studies have seri- 
ous limitations. Animal studies are necessary as predictors. Due 
consideration must be given to species and strain; dosing forms, 
routes, and schedules; bioresponse measurement techniques; and 
biostatistical and extrapolative procedures. A broad spectrum of 
test models is at hand, ranging from nonhuman primates to in vitro 
cell culture techniques, each system having both positive and nega- 
tive attributes. Animal size and metabolic characteristics, the 
potential of enzyme induction, and the influence of concurrent ex- 
posures are relevant to inference from animal studies. 


21316 (CONF-751022—, pp 75-84) Mutagenesis and 
tera as end points in health impact assessment. Bender, 
M.A. (Brookhaven National Lab., Upton, NY). 1976. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 

In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

The genetic and teratogenic effects of agents released to the 
environment as a consequence of energy production are ex- 
ceedingly difficult to evaluate. Nevertheless, these effects on 
human health may be very costly in the context of cost-benefit 
analysis. In fact, the procedures required to limit mutagenic or 
teratogenic agents to the levels considered acceptable by regulato- 
ry bodies may constitute a major fraction of the cost of energy, 
especially where prudence dictates that a lack of empirical data 
requires extremely conservative regulations. Experience with ioniz- 
ing radiation and with regulation of nuclear power installations il- 
lustrates the difficulty of genetic and teratogenic health impact as- 
sessment and the great uncertainties involved, as well as the in- 
fluence of these impacts on the regulatory process and the con- 
sequent increased cost of power from this source. Data on genetic 
and teratogenic impacts on human health from chemical agents 
released to the environment by other energy technologies are 


much less complete, and, because of the large number of poten- 
tially active agents involved, it is evident that generic solutions to 
health impact assessment will be required to evaluate these energy 
alternatives. 


21317 (CONF-751022—, pp 85-94) Behavior changes as end 
ts in health impact assessment. Weiss, B. (Univ. of Rochester, 
NY). 1976. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 

In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

Behavioral toxicology is beginning to make a significant im- 
pact on evaluations of the health effects of environmental agents. 
Its role is based on three considerations: the fact that many agents 
act directly on the nervous system, that psychological complaints 
precede overt signs of many intoxications, and that behavior 
represents an integrated functional assessment of the whole organ- 
ism. Among the issues that involve behavioral variables are the fol- 
lowing: the significance of elevated lead body burdens without 
overt poisoning, early signs of methylmercury intoxication, effects 
of chronic exposure to pesticides, solvent abuse, performance im- 
pairment by atmospheric pollutants, and standards for microwave 


exposure. 
21318 (CONF-751022—, pp 95-104) New methods and ap- 

to health impact assessment. Mendelsohn, M.L. (Univ. 7 
California, Livermore). 1976. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 

In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

The technical problems of health impact assessment are 
reviewed with particular emphasis on the long-term, insidious 
processes of aging effects, carcinogenesis, and mutagenesis. Our 
present technology can begin to address such issues agent by agent 
but is unable to deal with the enormous number of such agents 
and with the many potential interactions amongst them. We are in- 
creasingly aware of the many environmental variables involved in 
the transmission of agents to man, but we are far from the point of 
making assessments on a microgeographic basis. And finally we 
know thing of d y in man and of the great range of 
sensitivity within the human population, but we can barely begin to 
use these to assess individual risk. The challenge to science is to 
fill these gaps by developing a broad understanding of chemical 
toxicology; by creating a predictive and analytical dosimetric ap- 
proach to local environments; and by learning to measure and as- 
sess early effects, cumulative damage, and ultimate risk in the in- 
dividual human. Some examples are given of emerging technical 
solutions to the problems of assessing mutagenesis and car- 
cinogenesis. 


21319 (CONF-751022—, pp 105-108) Problems in sampling 
for health impact assessment. Altshuller, A.P. (Environmental Pro- 
tection Agency, Research Triangle Park, NC). 1976 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 

In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

The problems of health impact assessment from energy 
production are placed into the context of overall monitoring uses, 
needs, and problems. Limitations of fixed monitoring sites in as- 
sessing health impact of population groups in the course of their 
daily activity patterns are considered. The needs for obtaining in- 
tegrated exposures not only to community pollutants but to expo- 
sures in homes, offices, schools, factories, commuting, and 
shopping are discussed. It is suggested that proper integrated as- 
sessment of overall contributions including energy production 
requires personal monitoring devices. Some of the possible alterna- 
tive approaches to development of such devices are reviewed. 
Consensus support of such measurement needs by the health com- 
munities involved in assessment is critical to implementation of in- 
tegrated exposure monitoring. 


21320 (CONF-751022—, pp 109-117) Who/whom: the appli- 
cation of scientific data to worker/workplace health decision mak- 
ing. Brooks, W.T. (Organization Resources Counselors, Inc., 
Washington, DC). 1976. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 

In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

There will be need for new intellectual technology and the 
management of organized complexity to achieve protection of the 
workers’ health in the introduction of new energy sources. The 
subject: the worker, his health and safety, in the workplaces of the 
nation, is replete with myriad complexities which will not yield to 
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monolithic dogma. The entrepreneur knows that any product or 
process may lose its commercial value, its share of the market, and 
its investment attractiveness by dynamics which are attributes of 
the marketplace. His entrepreneurial information and sagacity 
stand him in good stead. But, as knowledge expands and more dis- 
eases are traced to the workplace, products and processes may 
lose value if workers are found to be at hazard because of the 
dynamics of the application of scientific data to workplace circum- 
stances and conditions which have until now been held to be in- 
nocent. The entrepreneur, the workplace designer, and the operat- 
ing employer-manager, as well as the representative of the em- 
ployees, need quality information, conveyed in understandable and 
applicable grammar, regarding workplace hazards; this information 
should be available, as promptly as possible, from a reliable, 
established, responsible source and should be given a reasonable 
evaluation. The sophisticated employer will rank employee health 
protection at the level which valid and useful information con- 
vinces him to be due. But, this must be an “informed choice’’ 
decision. 


21321 (CONF-751022—, pp 118-124) Bases for the applica- 
tion of scientific data to health standards. Healy, J.W. (Los Alamos 
Scientific Lab., NM). 1976. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 

In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

Standards to control exposures or conditions of exposure to 
toxic materials are a vital part of any program for the safe utiliza- 
tion of technology. Such standards are derived by a variety of 
methods. Some description, along with a discussion of advantages 
and disadvantages, is given for the use of the following methods: 
consensus, professional, legal, and risk vs. benefit. It is concluded 
that the information available is seldom, if ever, adequate to per- 
mit an unequivocal, scientifically valid analysis at the proper levels 
of control. For this reason, a strong element of judgment exists in 
all standards, whether applied in an analysis leading to the deriva- 
tion of the standard by others or in setting the final standard. Thus 
the decision maker must have sufficient background and ex- 
perience to arrive at a sound judgment. 


21322 (CONF-751022—, pp 125-130) Health and environ- 
mental standards: a legal point of view. Zener, R.V. 
(Environmental Protection Agency, Washington, DC). 1976. 

From 3. life sciences symposium; Los Alamos, New Mexico, 
USA (15 Oct 1975). 

In Impact of energy production on human health: an evalua- 
tion of means for assessment. 

A perennial problem in the setting of health and environ- 
mental standards is uncertainty in the data. The legal system has 
responded to this problem in a variety of ways. In judicial deci- 
sions the concepts of burden of proof and standard of proof have 
been used. In the setting of standards, a technology basis has been 
used as a means of avoiding the problem of grappling with uncer- 
tainty in the data. When standards are set on the basis of health or 
environmental data, the concept of margin of safety has been used 
to resolve uncertainties. The advantages and disadvantages of these 
approaches are discussed. 


21323 (ERDA-—-76-45-3) Contractor to advance 
preparation for accident investigation. Nertney, R.J.; Fielding, J.R. 
(Aerojet Nuclear Co., Idaho Falls, Idaho (USA)). Mar 1976. Con- 
tract E(10-1)-1375. 8p. Dep. NTIS $3.50. 

This report is written as a guide for ERDA contractor or- 
ganizations to assure adequate advance preparation for accident 
investigations. This guide considers the requirements of ERDAM 
Chapters 0502 and 0601, RDT F1-3, other applicable standards, 
and the ERDA Accident Investigation Manual. In addition, a 
disciplined investigation protocol is described that can be scaled 
appropriately and applied to all levels of accidents. (auth) 


21324 (ERDA—76-45-4) MORT user's manual for use with 
the management oversight and risk tree analytical logic diagram. 
Knox, N.W.; Eicher, R.W. (Energy Research and Development 
Administration, Idaho Falls, Idaho (USA). Idaho Operations Of- 
fice). Mar 1976. Contract E(10-1)-1375. 62p. Dep. NTIS $4.50. 
This report is the User’s Manual for MORT, a logic diagram 
in the form of a '’work sheet’’ that illustrates a long series of inter- 
related questions. MORT is a comprehensive analytical procedure 
that provides a disciplined method for determining the causes and 
contributing factors of major accidents. Alternatively, it serves as a 
tool to evaluate the quality of an existing safety system. While 
similar in many respects to fault tree analysis, MORT is more 
generalized and presents over 1500 specific elements of an ideal 
— Management program for maximizing occupational 
safety. 
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21325 (NP—20874) Health research needs and energy 
development. Whittenberger, J.L. (Harvard School of Public 
Health, Boston, Mass. (USA)). Feb 1976. 40p. National Science 
Foundation, Washington, oc. 

Rec dations are given for health research relevant to 
the current and proposed use of coal, oil, natural gas and nuclear 
energy. R tions are also included for alternate energy 
sources of hydroelectric, geothermal, solar, wind, and ocean power 
and energy conservation. Basic and applied biological research in 
single and interacting effects of environmental contaminants is 
emphasized. Continuation of occupational safety monitoring and 
- 5 animals as biological indicators of health injuries is urged. 
( 


21326 (NTIS/PS—75/564) Mine safety. Part 3. Occupational 
health--general studies (a bibliography with abstracts). Report for 
1964—Jul 1975. Crockett, P.W. (National Technical Information 
Service, a Va. (USA)). Jul 1975. 115p. NTIS $25.00. 

See also Part 2, NTIS/PS—75/563, and Part 4, 
NTIS/PS—75/565. 

Research reports cited include data on industrial hygiene 
and occupational hazards in the mining environment. Topics 
covered are: control of noise and respirable dust; mining ventila- 
tion; protective equipment and life support systems, and occupa- 
tional diseases and injuries associated with mining. (Contains 110 
abstracts). (GRA) 


21327 (NTIS/PS—75/565) Mine safety. Part 4. Occupational 
health--radioactivity (a bibliography with abstracts). Report for 
1964—Jun 1975. Crockett, P.W. (National Technical Information 
Service, Springfield, Va. (USA)). Jul 1975. 54p. NTIS $25.00. 

See also Part 3, NTIS/PS—75/564, and Part 5, 
NTIS/PS— 75/566. 

Data is presented on radiation hazards in the mining en- 
vironment. Topics discussed are: radiation monitoring, control and 
protection; mine ventilation; and occupational diseases with special 
references to lung cancer. Emphasis is given to uranium mining 
and occupational hazards from radon and decay products. 
(Contains 49 abstracts). (GRA) 


21328 (ORNL/TM—5358) Laboratory services series a safety 
shower test and maintenance program. Fields, J.W.; Keesee, H.F. 
(Oak Ridge National Lab., Tenn. (USA)). Apr 1976. Contract W- 
7405-eng-26. 24p. Dep. NTIS $4.00. 

Assuring reliable operation, when needed, of approximately 
600 safety showers and eyewash fountains is an essential factor in 
an emergency preparedness program at any laboratory. Historical 
development and current practices of the ORNL safety-shower test 
program are described, including necessary personnel, equipment, 
and cataloging, scheduling, and testing techniques. (auth) 


21329 (REG/G—10.2(3-76)) Guidance to academic institu- 
tions applying for specific byproduct material licenses. (Nuclear 
Regulatory Commission, Washington, D.C. (USA). Office of Stan- 
dards Development). Mar 1976. Sp. NUREG. 

Information that should be submitted in applications for 
specific licenses for the possession and use of reactor-produced 
radionuclides by academic institutions is presented for general 
guidance in the preparation of license applications. (CH) 


21330 (SAND—75-0552) Note on protection offered by ven- 
tilation systems in the event of a nuclear reactor accident. Wayland, 
J.R.; McGrath, P.E. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
May 1976. Contract AT(29-1)-789. 17p. Dep. NTIS $3.50. 

A brief review of the protection offered by natural and 
forced ventilation systems in buildings to an atmospheric release of 
radioactive material is given. The protection to be gained by using 
the internal ventilation system is estimated. (auth) 


21331 (WASH—1192(Rev.)) Operational accidents and radia- 
tion exposure experience within the United States Atomic Energy 
Commission, 1943— 1975. (USAEC Division of Operational Safety, 
Washington, D.C.). 1975. 150p. Dep. NTIS $6.75. 

The occupational injury and fatality experience during 32 
years of the development of the atomic energy industry under the 
direction of the Atomic Energy Commission (AEC) and its 
predecessor, the Manhattan Engineering District, is reviewed. Data 
are included on the cause of all accidents, including fires and 
transportation accidents, and the cost of AEC property damage. 
Fatalities of AEC and contractor personnel from all causes during 
the 32-year period totaled 321, of which 184 occurred in construc- 
tion; 121 in AEC operations such as production, research, and ser- 
vices; and 16 in Government functions. There were 19,225 lost- 
time injuries attributable to all accidental causes, or a 32-year 
frequency rate of 2.75 based on the number of injuries per million 
man-hours. There were six deaths attributable to nuclear causes, 
thee of which were due to blast and flying missiles and three 


caused by whole-body radiation exposure. Forty-one workers were 
involved in lost-time radiation accidents, of whom 26 showed clini- 
cal manifestations attributable to radiation, resulting in permanent 
partial-disability of three workers and the loss of a digit by four 
a the others did not develop evidence of radiation in- 
jury 
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21332 (DP-MS—74-39) Structural and sedimentational model 

of the buried Dunbarton Triassic basin, South Carolina and Geor- 

gia. Marine, I.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). 

boys Contract AT(07-2)-1. 59p. (CONF-760317—2). Dep. NTIS 
4.50. 

From Annual meeting of the Geological Society of America 
Southeastern Section; Arlington, Virginia, United States of Amer- 
ica SUSA® (25 Mar 1976). 

Seismic reflection surveys and model interpretation of gravi- 
ty-magnetic surveys indicated that the Dunbarton basin may con- 
sist of fault blocks of different thicknesses with displacements of 
less than 30 m on the top of the Triassic rock and 92-760 m on 
the bottom. Drilling showed that the apparent displacement on the 
top was caused by the presence or absence of a reflector in the 
Coastal Plain sediments that masked the reflection from the top of 
the Triassic rock. No fault displacement has occurred since the 
development of the erosional surface on the top of the Triassic 
rock about 100 million years ago. Drilling information did not con- 
firm or deny the displacement of the bottom of the Triassic basin. 
Model interpretation of the gravity-magnetic data indicates that 
the Dunbarton Triassic basin may be wider than previously in- 
terpreted, and is in part underlain by a denser basement rock, 
possibly a pre-Triassic igneous intrusion. 


21333 (ERDA—76-44) Summaries of physical research in 
geosciences. (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Physical Research). Jan 1976. 
43p. Dep. NTIS $4.00. 

The summaries in this document describe the work per- 
formed during 1975 and include the scope of the work to be per- 
formed in 1976. The Division of Physical Research, through its 
Geosciences Program, supports research in geology, petrology, 
geophysics, geochemistry, hydrology, basic meteorology, solar-ter- 
restrial relationships, aeronomy, physical oceanography, seismolo- 
gy, and natural resource analysis including the various subdivisions 
and interdisciplinary relationships, as well as their relationships, as 
well as their relationship to ERDA's technological needs. 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 20865 


21334 (ARH-C—00007) Transmissivity and hydraulic conduc- 
tivity of saturated sedimentary rocks in the Hanford Reservation. 
Deju, R.A.; Summers, W.K. (Atlantic Richfield Hanford Co., 
Richland, Wash. (USA)). 1 Apr 1975. Contract E(45-1)-2130. 
46p. Dep. NTIS $4.00. 

The sedimentary rocks of the Pasco Basin include glacioflu- 
viatile deposits and the Ringold Formation. They may also include 
sedimentary rocks interbedded with the basalts. In terms of the 
ground-water flow continuum these rocks are divided into the un- 
saturated zone, the upper dominantly coarse-clastic part of the 
zone of saturation and the lower dominantly fine-grained part of 
the zone of saturation. The effective porosity of the glaciofluviatile 
deposits that make up the upper coarse-clastic zone is no more 
than 3 or 4 percent. The effective porosity of the Ringold coarse 
clastics and fine clastics of the lower part has not been adequately 
measured—but is undoubtedly smaller. Drillers’ logs combined 
with pumping tests were used as shown on this report to estimate 
and map the transmissivity and mean hydraulic conductivity of the 
saturated sedimentary rocks. They show that the largest values of 
transmissivity and mean hydraulic conductivity in the unconfined 
aquifer occur where the saturated thickness of the Pasco Gravels is 
largest. Intermediate values occur where the Pasco Gravels are 
thinnest and the Middle Ringold Conglomerates are thick. Low 
values occur where the Middle Ringold Conglomerate is thin, the 
Pasco Gravels are non-existent, and the Lower Ringold makes up 
the bulk of the saturated section. 
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uppermost con- 
the Hanford Reservation. Ledgerwood, 
7 K.; Deju, R.A. (Atlantic Richfield Hanford Co., Richland, Wash. 
(USA)). Mar 1976. Contract E(45-1)-2130. 31p. Dep. NTIS 


(ARH-SA—253) Hydrogeology of the 
underlying the 


This paper discusses the regional geology and hydrology of 
the Hanford Reservation with emphasis on the characteristics of 
the Lower Ringold Formation and the Columbia River Basalts and 
interbeds. These formations constitute the uppermost confined 
flow systems underlying the Hanford Reservation. Work shown in 
this paper leads to the conclusion that these aquifers are rather ex- 
tensive and that they are interconnected especially along the Um- 
tanum-Gable Anticline. Recharge into the confined aquifers ap- 
pears to occur at the fringes of the Pasco Basin. The eastern por- 
tion of the Hanford Reservation appears to be a discharge area for 
these aquifers. Areas of monoclinical downfolding such as Cold 
Creek Valley appear to act as flow barriers, thus helping to build 
up the pressure in the uppermost confined aquifers. 


21336 (COO—3531-17, pp 80-82) Fossils from Surtsey: a 
preliminary report. Simonarson, L.A. (Univ. of Iceland, Reyk- 
javik). 1974. 

In Surtsey research progress report. VII. Primarily 1971 and 
1972 field seasons. 

Fossils in sedimentary xenoliths were collected and ex- 
amined. Taxonomic identifications were made and lists of species 
belonging to the following groups are presented: Foraminifera, Ser- 
pulidae, Mollusca, Cirripedia, and Bryozoa. (HLW) 


21337 (UCRL—52006) Geological and seismological investiga- 
tion for the 834, 836, and 854 building complexes at LLL’s Site 
300. Thorpe, R.K.; Wight, L.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 29 Jan 1976. Contract W- 
7405-Eng-48. 45p. Dep. NTIS $4.00. 

The report reviews the regional and local geology for Site 
300, the high-explosive test site of the Lawrence Livermore 
Laboratory. The site is located approximately 18 km east of Liver- 
more, near several major active faults. The seismic hazard as- 
sociated with these faults is evaluated for several areas within Site 
300. An acceleration response spectrum with a free-field peak sur- 
face acceleration of 0.8 g characterizes this hazard. Differential 
surface faulting and ically-induced liquefaction present no 
hazard at any of these areas, although slope stability requires fu- 
ture investigation at one area. 


21338 (ORNL-tr—4067) Salt deposits and salt mining in 
former Poland. Fulda, E. Translated by R.G. Mansfield from Kali, 
Verw. Salze Erdoel; 34: No. 3, 329-333(1940). 10p. Dep. NTIS 
$3.50. 

The salt mines of Wieliczka and Bochnia, southeast of 
Krakow, Poland, have been worked more or less continually since 
the year 1044. The geological features of the region are described 
and changes in mining methods over the years are discussed. (CH) 


21339 Benthic nepheloid layers and the Ekman thermal pump. 
Eittreim, S.; Biscaye, P.E.; Amos, A.F. (Columbia Univ., Palisades, 
NY). J. Geophys. Res.; 80: No. 36, 5061-5067(20 Dec 1975). 
Near-bottom layers of high and homogeneous turbidity 
capped by high-turbidity gradients are found on the continental 
rise and the Blake-Bahama outer ridge off the coast of the eastern 
United States. These layers average about 200 m in thickness and 
are characterized by suspended sediment concentrations of about 
100 yg/l. The layers are highly time variable in their thichness and 
intensity. They can be explained as being frictional boundary 
layers if a mechanism is invoked for the addition of heat near the 
bottom to destabilize the water column. Temperature profiles often 
show these bottom layers to be generally well mixed and not 
bounded at their tops by strong temperature gradients. Such un- 
isothermal layers suggest growth by near-bottom heating. 
Bottom current observations show a downslope Ekman veering of 
approximately 10° which; at velocities between 20 and 30 cm/s, 
would produce significant downslope pumping of heat, given the 
prevailing upslope increase in bottom water temperature. For com- 
parison this mechanism would heat a 10-m thick bottom layer 55 
times greater than would the upward geothermal flux. Such 
downslope advection of heat in the bottommost several meters 
— produce the time variable thick boundary layers observed. 
(auth) 


GEOPHYSICS 
REFER ALSO TO CITATION(S) 19662, 20078, 21337 


21340 Electrical conductivity of pictured cliffs sandstone satu- 
rated with tap water under ambient conditions (Abstract). Weed, 
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H.C.; Piwinskii, A.J. (Univ. of California, Livermore). EOS, Trans., 
Am. Geophys. Union; 57: No. 4, 322(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


21341 Partial melting of the upper mantle beneath Hawaii 
(Abstract). Reid, J.B. Jr. (Los Alamos Scientific Lab., NM). EOS, 
Trans., Am. Geophys. Union; 57: No. 4, 355(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 18600, 18601, 18985, 18996 


21342 Effect of the calcitic phase transition on the dynamic 
unitaxial strain yield strength of calcite rock (Abstract). Grady, 
D.E.; Schuler, K.W. (Sandia Labs., Albuquerque, NM). EOS, 
Trans., Am. Geophys. Union; 57: No. 4, 303(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC, 
USA (12 Apr 1976). 


21343 Ultrasonic measurements at elevated pressures to deter- 
mine Poisson's ratio and other elastic moduli of elastically isotropic 
materials (Abstract). Morris, C.E. (Los Alamos Scientific Lab., 
NM); Jamieson, J.C. EOS, Trans., Am. Geophys. Union; 57: No. 4, 
324(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC 
USA (12 Apr 1976). 


21344 Constitutive relation to describe the dilatant behavior of 
a dense sandstone (Abstract). Costantino, M.S.; Schock, R.N. 
(Univ. of California, Livermore). EOS, Trans., Am. Geophys. 
Union; 57: No. 4, 330(Apr 1976). 

From AGU 1976 spring annual meeting; Washington, DC 
USA (12 Apr 1976). 
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21345 (UCSD—34P84X10) Marine geochemistry research. 
Progress report, July 1, 1975—June 30, 1976. Goldberg, E.D. 
(Scripps Institution of Oceanography, La Jolla, Calif. (USA)). 25 
Mar 1976. Contract E(04-3)-34. 14p. Dep. NTIS $3.50. 

The researches conducted under the project have sought an 
understanding of the geochemical and geophysical behavior of the 
elements in seawater and the consequences of such activities to 
general earth science problems. Emphasis has been placed upon 
the transfer processes of elements introduced intc the oceans 
either from the continents, atmosphere or sea floor and to the time 
relationships in such reactions. The development of new 
geochronological techniques has formed an important part of the 
studies. Work was completed on the Ra-226 geochronologies of 
coastal sediments. 


21346 Device for geophysical prospecting of ore deposits. Ryss, 
J.M.; Bakhtin, J.G.; Chamaev, V.N.; Panteleimonov, V.M. US 
Patent 3,947,756. 30 Mar 1976. Filed date 10 Feb 1975. 18p. 

A device is described for geophysical prospecting of ore 
deposits, wherein the supply circuit is made up of a direct-current 
source provided with apparatus for changing current intensity, a 
main current-carrying electrode having electrical contact with an 
ore body, and an auxiliary current-carrying electrode electrically 
connected with the medium enclosing said ore body. Connected in 
said supply circuit at the main current carrying electrode is a cur- 
rent intensity detector connected whereto is a series circuit made 
up of a compensating voltage generator, a summing unit and a unit 
for measuring the potentials of electrochemical reactions on the 
surface of the ore body. A recording unit is connected to the unit 
for setting values of the potentials of electrochemical reactions and 
to record in the form of polarization curves the relationships 
between the set potentials of electrochemical reactions on the sur- 
face of the ore body and the currents flowing through the surface 
of that body. (DDA) 
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PHYSICS RESEARCH 


REFER ALSO TO CITATION(S) 19886, 22018 


21347 (TT—72-52017/05) Ukrainian Physics Journal. Transla- 
tion of Ukr. Fiz. Zh. (Ukr. Ed.); 16: No. 5, 847-1065(May 1971). 
229p. (AEC-tr—7297/5). Dep. NTIS $9.25. 


ASTROPHYSICS AND COSMOLOGY 
REFER ALSO TO CITATION(S) 21604 


COSMIC RADIATION 
REFER ALSO TO CITATION(S) 20759, 21353, 21359, 21442 


21348 (AD-A—012249) Asymptotic directions and vertical cu- 
toff rigidities for selected cosmic-ray stations as calculated using the 
Finch and Leaton geomagnetic field model. Environmental research 
papers. Shea, M.A.; Smart, D.F. (Air Force Cambridge Research 
Labs., L.G. Hanscom Field, Mass. (USA)). 1 Apr 1975. 99p. 
(AFCRL-TR—75-0177; AFCRL-ERP—502). NTIS $4.75. 

Tables of asymptotic directions and vertical cutoff rigidities 
for a selected set of cosmic-ray stations are presented. These 
values were obtained by the integration of vertically incident 
cosmic-ray trajectories through the Finch and Leaton (Epoch 
1955) quiescent model of the geomagnetic field. The table of 
asymptotic directions contains the asymptotic latitudes and lon- 
gitudes that specify the direction of approach from interplanetary 
space of a cosmic-ray particle. These asymptotic directions are 
given for specific rigidities above the main cone cutoff rigidity for 
each station, and at 0.01 GV rigidity intervals throughout the 
penumbra. Maps of the asymptotic directions for each station are 
included. The table of vertical cutoff rigidities contains the geo- 
graphic coordinates and L value of each cosmic-ray station 
together with the main cone cutoff rigidity, the Stoermer cutoff 
rigidity, and the effective cutoff rigidity. (Auth) 


21349 (AD-A—012509) Tables of asymptotic directions and 
vertical cutoff rigidities for a five degree by fifteen degree world 
grid as calculated using the international geomagnetic reference 
field for Epoch 1975.0. Environmental research papers. Shea, 
M.A.; Smart, D.F. (Air Force Cambridge Research Labs., L.G. 
Hanscom Field, Mass. (USA)). 3 Apr 1975. 166p. (AFCRL- 
TR—75-0185; AFCRL-ERP—503). NTIS $6.25. 

Tables of asymptotic directions and vertical cutoff rigidities 
for a five degree by fifteen degree world grid are presented. These 
values were obtained by the integration of vertically incident 
cosmic-ray trajectories through the International Geomagnetic 
Reference Field with time derivatives applied so that the coeffi- 
cients form a quiescent model of the geomagnetic field for Epoch 
1975.0. The table of asymptotic directions contains the asymptotic 
latitudes and longitudes which specify the direction of approach, 
from interplanetary space, of a cosmic-ray particle. These asymp- 
totic directions are given for each grid point for specific rigidities 
above the main cone cutoff rigidity. The table of vertical cutoff 
rigidities contains the geographic coordinates and L value of each 
location together with the main cone cutoff rigidity, the Stoermer 
cutoff rigidity, and the effective cutoff rigidity. (Autk) 


21350 (BNL—21030) Momentum and charge ratios of 
muons at 30° and 75°. Kasha, H.; Kellog, R.; Higgs, B.; Leipuner, 
L.; Larsen, R. (Yale Univ., New Haven, Conn. (USA); Brook- 
haven National Lab., Upton, N.Y. (USA)). 1975. Sp. (CONF- 
750805—29). Dep. NTIS $3.50. 

From 14. international cosmic ray conference; Munich, F.R. 
Germany (15 Aug 1975). 

A measurement of the momentum spectra of cosmic-ray 
muons at sea level was completed using a large rotatable magnetic 
spectrometer. The muon flux at zenith angles of 30 and 75° and 
for energies from 50 GeV to beyond 1000 GeV is presented. The 
results are compared with calculations based on the conventional 
production of muons from the decay of m and K mesons. It is con- 
cluded that both the charge ratio of the muons and the variation of 
the muon flux with zenith angle indicate the presence of a much 
larger fraction of heavy nuclei in the primary radiation than ex- 
pected. The ratio of bound nucleons to free protons is found to be 
approximately unity at energies in excess of 5 TeV per nucleon. 
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REFER ALSO TO CITATION(S) 21370, 21371, 21372, 21393, 
21741 


21351 (CONF-750636—P2, pp 329-362) Neutrino dynamics 
in stellar collapse. Blundman, S.A. (Univ. of Pennsylvania, 
Philadelphia). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO 75. 

The terminal evolution of all but the lighest stars depends 
dramatically on the balance between neutrino and gravitational 
forces. In the core collapse of a massive star, following Schramm 
and Arnett one deals with hot nuclear matter dissociating into 
nucleons at about T = 3 x 10"K, rho = 2 x 10"'gm cm™~*. Here 
electrons capture, principally off free protons, leads to a pulse of 
10°” neutrinos of average energy 20 MeV, emerging in about 5 ms. 
for an instantaneous luminosity L/sub v/ = 6 x 10* erg s~'. Along 
the quasistatic collapse trajectory T approximately rho/sup ‘'/s, 
coherent neutrino-nuclear scattering is always within a factor of 3 
of dominating the opacity. One estimates the coherent nuclear 
opacity for 20 MeV neutrinos to be eta= 4 x 10~"* a/sub o/ *A 
cm*gm™ so that blow-off of an undissociated mantle is expected. 
Later one has to do with hotter nucleonic matter in which the 
principal pressure support is by thermal neutrons. The B- and y- 
equilibrium of a perfect nucleon-electron-photon gas is discussed, 
assuming neutrino transparency. The equation of state stiffens as 
relativistic electrons give way to nonrelativistic nucleons so that 
core bounce at rho approximately 10'*-'* gm cm~ is expected. 
Compressive heating of the core is expected to lead to strong 
neutrino-antineutrino bursts of longer than 100 ys burst width. In 
its first centuries, the cooling of the neutron star bulk down to su- 
perfluid transition temperatures depends on v anti v emission by 
URCA and similar neutral current v anti v bremsstrahlung 
processes. The ab e of detectable x-rays from the Crab pulsar 
implies that the pulsar interior is superfluid and its photospheric 
conductivity is high. Coherent weak neutral currents may be deci- 
sive in producing supernova blow-off. The effects of weak neutral 
currents are, if sin*theta/sub w/ approximately 0.45, otherwise un- 
dramatic astrophysically in the processes considered. (auth) 


21352 (CONF-750636—P2, pp 363-382) Energy and momen- 
tum traasfer by neutrino radiation to the mantle of collapsing star 
and supernova explosions. Chechetkin, V.M.; Eramzhyan, R.A.; 
Folomeshkin, V.N.; Gershtein, S.S.; Imshennik, V.S.; Khlopov, 
M.Yu.; Nadyozhin, D.K. 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO '75. 

Different mechanisms of momentum and energy transfer to 
mantles of massive collapsing stars are discussed, including 
coherent neutrino-nucleus scattering induced by neutral currents. 
The conclusion was made that these mechanisms are not effective 
in supernova explosions. It is pointed out that in collapsing carbon- 
oxygen stars of low masses /M less than or equal to 2M/sub solar// 
the neutrino emission from the central core of the star heats the 
matter of the mantle up to temperatures, corresponding to the fast 
thermonuclear burning of carbon and oxygen. Such an ignition of 
the mantle may lead to its ejection, i.e. to supernova explosion. 
The main heating mechanism is the neutrino-electron scattering. 
The heating is highly effective, while the electron gas is 
degenerated and has a relativistic Fermi energy under physical 
conditions considered. (auth) 


21353 Astrophysics and gravitation. Proceedings of the six- 
teenth solvay conference on physics held at Brussels, Belgium, Sep- 
tember 1973. Brussels; University of Brussels (1974). SOSp. 
(CONF-7309147—). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

Individual abstracts were prepared for the twenty presented 
papers. (BJG) 


21354 Pulsars: a progress report. Pacini, F. (Laboratorio di 
Astrofisica Spaziale, Frascati, Italy). pp 1-26 of In Astrophysics 
and gravitation. Brussels; Univ. of Brussels (1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

Observational data is briefly reviewed and the theory of pul- 
sars is outlined. General aspects of pulsar electrodynamics, radia- 
tion mechanisms, and some possible features of the electrodynamic 
link between pulsars and supernova remnants are discussed. 20 
references. (BJG) 
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21355 Accretion onto magnetic neutron stars: comments on the 
position of the Alfven surface. Lamb, F.K.; Pethick, C.J. (Univ. of 
Illinois, Urbana). pp 135-141 of In Astrophysics and gravitation. 
Brussels; Univ. of Brussels (1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

The flow of matter around a neutron star, its effect on the 
magnetic field, and the flow of angular momentum are examined 
in order to shed light on the interaction between changes in the X- 
ray pulsation frequency and the position of the Alfven surface. The 
determination of the Alfven radius is discussed. (BJG) 


21356 Communication of A. G. W. Cameron. pp 143-146 of In 
Astrophysics and gravitation. Brussels; Univ. of Brussels (1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

The possibility of white dwarfs or neutron stars with vibrat- 
ing atmospheres in close binary systems emitting X radiation is 
considered. (BJG) 


21357 Observing neutron stars: information on stellar structure 
from pulsars and compact x-ray sources. Pines, D. (Univ. of Il- 
linois, Urbana). pp 147-175 of In Astrophysics and gravitation. 
Brussels; Univ. of Brussels (1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

The structure and physical processes of three neutron stars, 
the Vela pulsar, the Crab pulsar, and Her X-1, are considered. 
Free precession in neutron stars and the origin of the Crab and 
Vela microglitches are discussed. 61 references. (BJG) 


21358 Physics of and nuclear matter. Pand- 
haripande, V.R. (Univ. of Illinois, Urbana). pp 177-220 of In As- 
trophysics and gravitation. Brussels; Univ. of Brussels (1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

Cold matter at sub-nuclear densities, rho less than 2.5 x 10" 
g/cm*, and high density, 2.5 x 10'* g/cm’ less than rho less than 
10'* g/cm*, is described as a system of particles interacting through 
two-body potentials. Topics discussed include the Brueckner- 
Bethe-Goldstone theory, the variational method, solidification of 
neutron matter, hyperonic matter, minimal relativity, the NN-NA 
coupled channel problem, three-body forces, pion condensation 
and collapsed matter. 69 refereences. (BJG) 


21359 Neutron stars: general review. Cameron, A.G.W. 
(Harvard Coll. Observatory, Cambridge, MA); Canuto, V. pp 221- 
278 of In Astrophysics and gravitation. Brussels; Univ. of Brussels 
(1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

The structure and physical properties of neutron stars are 
reviewed. 113 references. (BJG) 


21360 Black hole. Wheeler, J.A. (Princeton Univ., NJ). pp 
279-316 of In Astrophysics and gravitation. Brussels; Univ. of 
Brussels (1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

Black hole physics is discussed re gravitational collapse, 
properties of a black hole, and signals from a black hole. The 
three levels of gravitational collapse involve the universe and the 
big bang theory, the collapse of a star to a black hole of stellar 
mass, and quantum fluctuations throughout time and space. The 
mass, electric charge, and angular momentum specify a black hole. 
The three signals emanating from a black hole are a pulse of 
gravitational radiation at the moment of formation, X radiation 
from accreting gas, and energy imported by rotation to matter or 
radiation that enters into the region surrounding the horizon. 49 
references. (BJG) 


21361 Search for observational evidence for black holes. 
Novikov, I.D. (Inst. of Applied Mathematics, Moscow). pp 317- 
11978) In Astrophysics and gravitation. Brussels; Univ. of Brussels 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

Gravitational fields and accretion of interstellar gas are ex- 
amined as means of detecting black holes in binary systems. Obser- 
vational evidence of black holes in binary systems is presented. 
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The possibility of black holes in pews oad star clusters and super- 
massive black holes is discussed. 48 references. (BJG) 


21362 Neutron stars, black holes and binary x-ray sources. 
Ruffini, R. (Joseph Henry Physical Labs., Princeton, NJ). pp 349- 
424 of In Astrophysics and gravitation. Brussels; Univ. of Brussels 
(1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

The final stages of stellar evolution are discussed in which 
gravitational collapse can lead to the formation of neutron stars or 
black holes. Characteristics of these two states are examined. Bi- 
nary X-ray sources containing a collapsed object are considered. 
153 references. (BJG) 


21363 Gamma ray bursts of cosmic origin. Hofstadter, R. 
(Stanford Univ., CA). pp 491-494 of In Astrophysics and gravita- 
tion. Brussels; Univ. of Brussels (1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

Scintillation counters on four Vela spacecraft are used to 
detect gamma rays in the 0.2 to 1.5 MeV range. The time varia- 
tion of a representative burst observed on August 22, 1970, is 
shown. Measurements of the flux and use of the inverse square law 
reveal that the sources must be at least 3 x 10° km distant from 
the earth. Suggestions for future areas of research are made. 
(BJG) 


21364 The nature of the $Kleinmann—Low and 
Becklin— Neugebauer infrared sources. Gnedin, Y.N.; Mitrofanov, 
1.G. (loffe Technical Physics Institute, USSR Academy of Sciences, 
Leningrad). Sov. Astron. AJ (Engl. Transl.); 19: No. 6, 673- 
678(Nov 1975). 

An analysis is made of polarimetric observations of the 
Becklin—Neugebauer (BN) point infrared source, which is located 
inside the extended Kleinman—Low (KL) object. The BN radia- 
tion becomes polarized when it passes through an ensemble of ab- 
sorbing, aspherical, aligned grains concentrated at the KL 
periphery. If the BN object is regarded as a protostar and the KL 
object as an ‘’early’’ cluster of protostars (a contracting cloud of 
gas and dust that emits as radiation the gravitational energy 
released in the collapse), then supersonic accretion will occur at 
the KL periphery, with the gas and dust infalling at the same 
velocity. Because of the influence of radiation pressure, the dust 
grains will be incapable of acquiring a significant relative velocity 
through frequent collisions with gas molecules. As a resuit the 
grains cannot be effectively aligned at the KL periphery, and the 
BN radiation ought to be effectively aligned at the KL periphery, 
and the BN radiation ought to be unpolarized. An alternative in- 
terpretation presupposes an optically thick dust cloud containing 
hot O and B stars whose energy is reradiated by the cloud in the 
infrared range. Dust repelled by radiation pressure will traverse a 
region of low gas density n/sub H/approximately-less-than300 cm~* 
(a barometric density law is assumed) and will become aligned 
through collisions. An ensemble of grains aligned in this manner 
will produce significant linear polarization in radiation directed 
toward the observer only in the presence of a transverse magnetic 
field whose strength is of the same order as the interstellar field. 
The polarimetric data yield an estimate M/sub KL/=10*M/sub sun/ 
for the mass of the KL nebula. the KL nebula. (AIP) 


21365 Helium in type I supernova envelopes. Mustel’, E.R. 
(Astronomical Council, USSR Academy of Sciences, Moscow). 
Sov. Astron. AJ (Engl. Transl.); 19: No. 6, 685-692(Nov 1975). 
The presence of He I absorption lines in the spectra of type 
I supernovae (SN I) is discussed. An earlier identification of ab- 
sorption features in Sn I spectra is revised, especially for SN 
1972e, and new spectra energy distributions for this supernova are 
used. The line identifications presuppose the following properties 
of SN I envelopes and spectra; a) the positions of the absorption 
features remain constant with time; 8) the central SN I remnant is 
characterized by two temperatures, a spectrophotometric tempera- 
ture T/sub opt/ for A>SOO0O A, and a temperature T/subv/ 
representing the excess radiation from the central remnant at ener- 
gies above 10 eV and increasing with time independently of T/sub 
opt/; A) atoms accumulate in metastable levels; 5) the elements in 
SN I envelopes are radially stratified. A special discussion is given 
of the changes in the SN 1973e spectrum during the interval JD 
2441529-653, when a substantial rise occurred in T/sub uv/ per- 
haps in T/sub opt/. The rise in T/sub uv/ was accompanied by an 
enhancement of the AA 5876, 7065 He I absorption lines, and 
simultaneously by the emergence and further strengthening of the 
absorption in the prominent N II multiplets Nos. 3 and 5 (for mul- 
tiplet No. 3, a reappearance). This behavior, demonstratesthat 
rather strong He I absorption lines are indeed present in the spec- 
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trum of SN 1972e as well as SN 1971i, another type I object. The 
appearance of the two N II absorption blends distorts only slightly 
the bright maxima 6 and zeta in the SN 1972e spectrum. Thus 
even after the interval of rising temperature the two maxima 
formed part of the continuum of the central remnant in spectral 
regions practically free of strong absorption lines; they do not 
comprise aggregates of hypothetical emission bands. The enhance- 
ment in the intensity of o and zeta during this interval evidently 
reflects a rise in t/sub opt/ after a prior decrease. (AIP) 


Internal structure of cool superdense stars with a frozen- 
field. Shul’man, G.A. (Brest Teacher's College). Sov. 
Astron. AJ (Engl. Transl.); 19: No. 6, 698-702(Nov 1975). 


21367 Nature of the Wolf-Rayet component of the 
system V444 Cygni. Cherepashchuk, A.M.; Khaliullin, K.F. 
(Shternberg Astronomical Institute, Moscow). Sov. Astron. AJ 
(Engl. Transl.); 19: No. 6, 727-734(Nov 1975). 

The photometric strcture of the disk of the WR star is 
recovered from narrow-band light curves of the V444 Cyg system 
(WN 5+06) at four wavelengths in the continuum (4244-7512 A). 
The empirical color and brightness temperature distributions over 
the disk of the WR star imply a temperature above 7 to Im x 10* 
°K at the surface of the WR core. The radiation of the WR en- 
velope has a color temperature T/subc/=10* °K, while for the 
whole WR disk disk T/subc/=2 x 10‘DK. These values are inde- 
pendent of intersellar reddening. The WR envelope has an electron 
temperature T/sube/<10°°K. Electron scattering is the principal 
having a power-law distribution. At the surface of the core 
n/sube/=1.54 x 10" cm~*; the radius of the core is =2.6 R/sub 
sun/. Accelerated radial outflow is present, with a mass loss of 
=10-5 M/sub sun//yr. The core has a mean density of =0.8g/cm*. 
Its bolometric luminosity is close to the critical value; radiation 
pressure is primarily responsible for the mass loss. Short- 
wavelength radiation from the core (the Beals model) plays the 
chief role in exciting the emission lines; collision processes are 
evidently of secondary importance. The WR star was presumably 
formed through mass exchange in the binary system and is 
probably a helium remnant in a terminal evolutionary phase fol- 
lowing the main sequence. In the future it might give rise to a 
relativistic object: a neutron star or a black hole. (AIP) 


21368 Stability of a degenerate electron plasma in a strong 
magnetic field. Ames, S. (Los Alamos Scientific Lab., NM). As- 
trophys. Lett.; 17: No. 2, 77-79(1976). 

A degenerate electron plasma in a strong magnetic field is 
shown to be unstable at temperatures less than approximately 5 x 
10* °K for densities less than 10%gm/cm*, if the Canuto-Chiu equa- 
tion of state is used. 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


REFER ALSO TO CITATION(S) 21353, 21354, 21355, 21356, 
21357, 21362, 21390 


21369 (AD-A—015298) VLBI observations of the compact 
radio source in the center of the Galaxy. Lo, K.Y.; Schilizzi, R.T.; 
Cohen, M.H.; Ross, H.N. (Owens Valley Radio Observatory, 
Pasadena, Calif. (USA)). 1975. Contract N00014-67-A-0094- 
0019. 14p. NTIS $3.25. 

The detection of a compact radio source in the direction of 
the Galactic Center during VLBI observations at 3.7 cm on 19 
May 1975 between the Owens Valley Radio Observatory 40-m 
telescope and the Goldstone 64-m telescope is reported. The 
recording of the signals and the subsequent cross-correlation were 
made with the standard MkII VLBI system with a bandwidth of 2 
MHz. (GRA) 


21370 Observational results on compact galactic x-ray sources. 
Giacconi, R. (Smithsonian Astrophysical Observatory, Cambridge, 
MA). pp 27-72 of In Astrophysics and gravitation. Brussels; Univ. 
of Brussels (1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

Recent work on binary x-ray sources of intensity greater 
a. approximately 40 counts/second is discussed. 44 references. 
(BJG) 


21371 Physics of binary x-ray sources. Rees, M.J. (Inst. of As- 
tronomy, Cambridge, Eng.). pp 97-117 of In Astrophysics and 
gravitation. Brussels; Univ. of Brussels (1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 
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A model in which the X-ray source is regarded as being as- 
sociated with either a neutron star or a black hole is discussed. 
Parameters of the model such as mass transfer, the accretion disc, 
the compact object, and X-ray emission are examined. Applica- 
tions to particular binary X-ray sources are also included. 39 
references. (BJG) 


21372 General discussion. The evolutionary origin of massive x- 
ray binaries and the total number of massive stars with collapsed 
close companion in the galaxy. van den Heuvel, E.P.J. pp 119-133 
Hd Astrophysics and gravitation. Brussels; Univ. of Brussels 
( ). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

Close binary evolution in which the primary star overflows 
its Roche lobe after terminating core hydrogen burning, but before 
starting core helium burning, is the model used in estimating the 
number of massive close binaries with one collapsed component 
that are expected to exist in the galaxy. 50 references. (BJG) 


21373 Theories of quasars. Woltjer, L. (Columbia Univ., New 
York). pp 429-440 of In Astrophysics and gravitation. Brussels; 
Univ. of Brussels (1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

Quasars are defined by their stellar spectra and strongly 
redshifted features. Interpretations of the redshifts as gravitational, 
kinematic, or cosmological in origin are presented. Current 
proposals for the energy source of quasars are discussed. 33 
references. (BJG) 


21374 Distances of the quasars and evidence for nonvelocity 
redshifts. Arp, H. (Hale Observatories, Pasadena, CA). pp 443-450 
of In Astrophysics and gravitation. Brussels; Univ. of Brussels 
(1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

Observational evidence for anomalous, or non-velocity, 
redshifts is briefly reviewed. It is concluded that all the present 
evidence favors the physical association of at least some quasars 
with nearby galaxies. In fact, it is discussed how all quasars might 
originate from galaxies of much lower redshift. In addition to the 
statistical evidence, it is shown that in the four cases where QSRs 
fall projected closest to bright galaxies, that in all four cases the 
galaxies show evidence of physical interaction. Evidence for high 
redshift, compact and peculiar companion galaxies is discussed. 
From the individual associations of high redshift QSRs and com- 
panions, an empirical continuity of observed characteristics is 
shown between compactness (youth) and excess redshift. Some ex- 
tant theoretical explanations for intrinsic redshifts are mentioned. 
(auth) 


21375 Recent observations of quasi-stellar objects. Burbidge, 
E.M. (Univ. of California, San Diego). pp 451-462 of In As- 
trophysics and gravitation. Brussels; Univ. of Brussels (1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

Some observational results on QSOs are discussed which 
have a bearing on the problem of their redshifts. First, the situa- 
tion concerning the absorption lines which appear mainly in QSOs 
of large redshift is reviewed. In some objects there are many ab- 
sorption-line systems. Second, observations of recently-discovered 
objects with very large redshifts are described and a brief account 
of the observations by Wampler et al. of a double QSO separated 
by only 5 arc sec is given. Finally, something is added to the 
discussion of the statistics of the distribution of QSOs. 34 
references. (auth) 


21376 Distribution of quasars in the Universe. Schmidt, M. 
(Hale Observatories, Pasadena, CA). pp 463-471 of In As- 
trophysics and gravitation. Brussels; Univ. of Brussels (1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

Assuming the redshifts of quasars are of cosmological 
origin, a distance is computed from each redshift. Samples are 
then used to derive the distribution of quasars in space. The lu- 
minosity function for the number of quasars per unit co-moving 
volume of space of optical luminosity and radio luminosity at given 
redshift is found. The statistically usable data is examined. 11 
references. (BJG) 
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21377 Radioemission of the thermal sources in Omega and 
Orion at the wavelengths 3.9 mm and 13.5 mm. Efanov, V.A.; 
Kislyakov, A.G.; Moiseev, I.G.; Nesterov, N.S.; Chernyshev, V.1.; 
Steinshleyger, V. B. Izv. Krym. "Astrofiz. Obs.; 53: 196-201(1975). 
(In Russian). 

The results of the radio brightness distribution investigations 
of the sources M 17, M 42, and M43, made with the aid of the 22- 
meter radio telescope of the Crimean Astrophysical Observatory at 
the wavelengths 3.9 mm and 13.5 mm are presented. Radio maps 
of the sources with the angular resolution 50’’ and 2.5’ respective- 
ly are obtained. Radio emission flux densities of M 17, M 42, M 
43 and that of DNCL 1640 have been measured. The spectra of 
the sources at the millimeter wavelengths are discussed. 15 
references. (auth) 


21378 Dependence of the luminosity and spatial density of 
quasars on their redshift. Khodyachikh, M.F. (Department of As- 
tronomy, Khar’kov State University). Sov. Astron. AJ (Engl. 
Transl.); 19: No. 6, 679-682(Nov 1975). 

A hubble diagram with small dispersion is plotted for the 
brightest quasars. The slope of the straight line m (log z) is 2.24 +- 
0.09. For agreement with the theoretical dependence m (log z) in 
the standard cosmological model it is necessary that there be a 
quasar luminosity decrease with time amounting to 1/subm/ per 
2.5x10° years. The condition of constancy of the quasars’ spatial 
density in a fixed volume of comoving space is fulfilled with a 
deceleration parameter qo=4.1 +- 1.3. (AIP) 


21379 Polarization of cosmic OH masers. Varshalovich, D.A.; 
Burdyuzha, V.V. (loffe Technical Physics Institute, USSR Acade- 
my of Sciences, Leningrad Institute for Space Research, USSR 
Academy of Sciences, Moscow). Sov. Astron. AJ (Engl. Transl.); 
19: No. 6, 705-710(Nov 1975). 

A mechanism is proposed for enhancing one of the circu- 
larly polarized Zeeman components of 1665- and 1667-MHz OH 
maser radiation. In a medium with a small velocity gradient of 
=0.2 km sec™' a.u.' and a field strength H=5 x 10~-G, the spins 
of the OH molecues will be slightly polarized because of polariza- 
tion pumping by infrared-line wings. Other factors that might 
enhance one Z t mode are discussed. Evidence 
based on observational analysis is given for a Zeeman interpreta- 
tion of the circular polarization of OH maser emission. (AIP) 
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REFER ALSO TO CITATION(S) 20525, 20671, 20755, 20756, 
20757, 20758, 21748 


21380 (AD-A—008512) The ratio of impulsive to thermal x- 
ray flux as a function of solar flare position. Interim 
McKenzie, D.L. (Aerospace Corp., El Segundo, Calif. (USA)). 1 
Apr 1975. Contract F04701-74-C-0075. 9p. NTIS $3.25. 

A study of 119 flares observed by OSO-7 shows no evident 
correlation between the ratio of the maximum 20 keV impulsive 
a to the maximum 5 keV thermal flux and the flare location. 
(GRA) 


21381 (AD-A—009136) The x-ray line and continuum emis- 
sion from a solar-active region. Interim Landecker, P.B.; 
Wolff, R.S. (Aerospace Corp., El Segundo, Calif. (USA). Space 
Physics Lab.). 5 Mar 1975. Contracts F04701-C-74-0075; NASS5- 
11362. 15p. NTIS $3.25. 

Sponsored in by Grant NGR-33-008-125. Also 
published as Columbia Univ., New York. Columbia Astrophysics 
Lab. Contrib. No. 104. 

The x-ray spectrum of the quiet sun in the energy range 
2.3—6.9 keV was observed from an Aerobee rocket by using an 
uncollimated graphite crystal spectrometer. These results and spa- 
tial measurements made with an onboard modulation collimator 
are analyzed using solar models. (GRA) 


21382 (AD-A—010597) The Aerospace Corporation space 
science report to COSPAR for CY 1974. Interim “er Paulikas, 
G.A. (Aerospace Corp., El Segundo, Calif. (USA)). 7 May 1975. 
Contract F04701-74-C-0075. 17p. NTIS $3.25. 

The results obtained during 1974 by the space research pro- 
gram of The Aerospace Corporation are presented. Research pro- 
jects dealing with the aurora, the magnetosphere, the earth’s upper 
atmosphere as well as the solar corona are described. (GRA) 


21383 (AD-A—011600) New views of sunspots. Environmental 
research p-pers. Beckers, J.M. (Air Force Cambridge Research 
Labs., L.G. Hanscom Field, Mass. (USA)). 10 Feb 1975. 30p. 
(AFCRL-ERP—499; AFCRL-TR—75-0089). NTIS $3.75. 

The report reviews recent theoretical and observational 
developments in sunspot physics. It concentrates especially on the 
recent discoveries of rapid changes in sunspots, most of them oscil- 
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latory, and their connection with Alfven waves generated in spots. 
(GRA) 


21384 (AD-A—011672) The K and H Ca II line emission ratio 
in prominences. Journal reprint. Rustad, B.M. (Oslo Univ. 
(Norway). Institutt for Teoretisk Fysikk). 1975. 20p. NTIS $3.25. 
The K and H Ca II line emission ratios are studied in a 
number of prominences observed with the solar tower telescope of 
Oslo Solar Observatory from August 11, 1972, through June 18, 
1974. Eighty-seven prominence spectra from 36 prominences are 
divided into three groups according to the degree of activity. No 
significant differences are detected in the averaged line ratios for 
the three groups. The average line emission ratio is 1.28. (GRA) 


21385 (AD-A—012736) Hard x-ray bursts from flares behind 
the solar limb. Interim . McKenzie, D.L. (Aerospace Corp., 
El Segundo, Calif. (USA)). 19 Jun 1975. Contract F04701-74-C- 
0075. 21p. NTIS $3.25. 

Presented are the results of a search for behind-the-limb x- 
ray flares using data from the UCSD solar x-ray experiment on 
OSO-7. (GRA) 

sical data 


21386 (COM—75-50193-370-1/ST) Solar—geophy: 
number 370. Part I (prompt reports). Data for May 1975—April 
1975. Explanation of data reports issued as number 366 
(supplement) February 1975. Leighton, H.I. (National Geophysical 
and Solar-Terrestrial Data Center, Boulder, Colo. (USA)). Jun 
1975. 110p. (SGD—370(Pt.1)). Paper copy available from Na- 
tional Climatic Center, Attn: Publications. Federal Bldg., Asheville, 
N.C. 28801. Subscription $34.00/year includes Part I (Prompt Re- 
ports) and Part 2 (Comprehensive Reports); $18.00/year for either 
part. Annual supplement containing explanation is included. 
$1.40/copy for either part; $1.30 for extra issue. 

See also COM-75-50193-370-2. 

Prompt reports are given on data for May 1975 and April 
1975. These deal with alert periods, daily solar indices, solar flares, 
solar radio waves, solar wind measurements, spacecraft observa- 
tions, solar x-ray radiation, inferred IP magnetic field polarities, 
daily solar activity centers, sudden ionospheric disturbances, 
cosmic rays, geomagnetic indices, and radio propagation indices. 
(GRA) 


21287 (COM—75-50193-370-2/ST) Solar—geophysical data 
number 370. Part II (comprehensive reports). Data for December 
1974—November 1974 and miscellanea. Explanation of data re- 
ports issued as number 366 (supplement) February 1975. Leighton, 
H.I. (National Geophysical and Solar-Terrestrial Data Center, 
Boulder, Colo. (USA)). Jun 1975. 33p. (SGD—370(Pt.2)). Paper 
copy available from National Climatic Center, Attn: Publications. 
Federal Bldg., Asheville, N.C. 28801. Subscription $34.00/year in- 
cludes Part 1 (Prompt Reports) and Part 2 (Comprehensive Re- 
ports); $18.00/year for either part. Annual supplement containing 
explanation is included. $1.40/copy for either part; $1.30 for extra 
issue. 

See also COM—75-50193-370-1. 

Comprehensive reports are given on data for December and 
November 1974. These deal with solar flares, solar radio waves, 
magnetograms of geomagnetic storms, abbreviated calendar 
record, and cosmic ray indices. (GRA) 


21388 (COM—75-50279-43/SL) Catalog of observation times 
of ground-based SKYLAB-coordinated solar observing programs. 
Coffey, H.E. (World Data Center A for Solar-Terrestrial Physics, 
Boulder, Colo. (USA)). May 1975. 166p. (UAG—43). Paper copy 
available from National Climatic Center, Federal Bldg. Attn: Publi- 
cations, Asheville, N.C. 28801. $25.20/year, $3.00/copy this issue. 

This catalog of observations of ground-based SKYLAB- 
coordinated programs has been compiled from the SKYLAB/ATM 
Coordinated Ground-Based Observations Daily Forms sent in to 
the World Data Center A (WDC-A) for Solar—Terrestrial Physics 
by the observatories and from descriptions of programs received 
from the ground-based experimenters. It includes the complete 
program information provided by the experimenters. In separate 
tables, all variables of the programs are listed, such as the times of 
the observations made each day by these experimenters, both dur- 
ing SKYLAB manned mission dates and during the intervening 
periods. It covers the period May 28, 1973 to February 3, 1974. In 
some cases, periods before and after the SKYLAB mission are in- 
cluded for a comprehensive coverage of solar activity evolution 
during the entire SK YLAB period. (GRA) 


21389 (IPPCZ— 196, pp 25-30) Radio- and X-emission (and 
their polarization) at the time of early phase of solar flare connected 
with y-line emissions. Krivsky, L. Jun 1974. 

From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 

In 7. Czechoslovak seminar on plasma physics and technolo- 
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The graphs and figures are presented and discussed 
summing up the study of the development phase of the solar flare 
of August 7, 1972. A close correlation was found between the oc- 
currence and the course of brief impulsive and repetitive X-ray 
emissions in the range of 40 to 100 keV and of radio emissions 
greater than 10 GHz as well as the occurrence of the maximum 
value of linear polarization of X-ray emission P approximately 
equalling 4 % at the beginning of the flare. 


GALAXIES 


REFER ALSO TO CITATION(S) 21353, 21369, 21372, 21374, 
21393 


21390 (AD-A—011078) Oh and H,O masers in the 
Monoceros-R2 molecular cloud. Knapp, G.R.; Brown, R.L. (Owens 
Valley Radio Observatory, Pasadena, Calif. (USA)). 1975. Con- 
tract N0004-67-A-0094-0019. 19p. NTIS $3.25. 

Emission from OH and H,O masers has been detected in the 
direction of the Monoceros-R2 molecular cloud. Only the 1612 
and 1665 MHz OH lines are observed, and from the emission 
characteristics of the sources the authors conclude that they arise 
in different locations. Two velocity components of the 1665 MHz 
source are highly linearly polarized (about 100%). This result al- 
lows the determination of limits on the magnetic field strength in 
the emission region, 3 x 10°* << B << 4 x 10-* Gauss, and to 
estimate its orientation. The relation of the maser emission to the 
embedded HII region and to the ir sources in this cloud is 
discussed. The Mon-R2 region is similar to the Orion nebula com- 
plex, and appears to represent a somewhat earlier stage of star for- 
mation. (GRA) 


21391 (AD-A—012479) Aperture synthesis of neutral 
hydrogen in the galaxy M33. Rogstad, D.H.; Wright, M.C.H.; 
Lockhart, I.A. (Owens Valley Radio Observatory, Pasadena, Calif. 
(USA)). 1975. Contract N00014-67-A-0094-0019. 46p. NTIS 
$3.75. 

Observations of the neutral hydrogen in the galaxy M33 
with resolutions of 2’ and 10 km/s are described. Detailed model- 
ing has revealed weak evidence for spiral density waves with an 
arm—interarm contrast of 3 to 2 and a corotation radius in the 
range 7’ to 12’. There is substantial evidence for large-scale warp- 
ing of the plane of this galaxy in its outer extremities similar to 
that found in M83. (GRA) 


21392 (AD-A—014604) Carbon recombination line observa- 
tions of the Sharpless 140 region. Knapp, G.R.; Brown, R.L.; 
Kuiper, T.B.H.; Kakar, R.K. (Owens Valley Radio Observatory, 
Pasadena, Calif. (USA)). 1975. Contract N00014-67-A-0094- 
0019. 26p. NTIS $3.75. 

Prepared in cooperation with National Radio Astronomy 
Observatory, Green Bank, W. Va. 

Carbon recombination line emission has been detected at 
two frequencies from a dark cloud contiguous with the small H II 
region Sharpless 140. The observations show the dark cloud to be 
of unusually low temperature and to have a markedly inhomogene- 
ous density distribution, with localized regions of high density sur- 
rounding one or more embedded stars. The carbon is probably 
ionized by photons both from the exciting star of S140 and from 
the embedded stars. The dark cloud and $140 apparently represent 
two stages of star formation which have occurred over a period of 
* — 500,000 years in adjacent regions of the same dark cloud. 
(GRA) 


COSMOLOGY 


REFER ALSO TO CITATION(S) 21353, 21373, 21376, 21378, 
21656 


21393 Masses of the galaxies and the mass-energy in the 
Universe. Burbidge, G.R. (Univ. of California, San Diego, La Jolla, 
CA). pp 473-486 of In Astrophysics and gravitation. Brussels; 
Univ. of Brussels (1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

The possible existence of mass in forms other than that in 
the galaxies is explored. Neutrinos, relativistic particles, gravita- 
tional radiation, fields of electromagnetic radiation, diffuse gas, 
and mass condensations are discussed as sources of intergalactic 
matter and radiation. It is concluded that no very good direct 
evidence for the presence of large amounts of mass-energy in 
forms other than that of discrete luminous objects-galaxies exists. 
The presence of a significant amount of cold intergalactic 
hydrogen is suggested. 51 references. (BJG) 
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21394 Communication of M. J. Rees. pp 489 of In As- 
trophysics and gravitation. Brussels; Univ. of Brussels (1974). 

From 16. solvay conference on physics; Brussels, Belgium 
(Sep 1973). 

See CONF-7309147—. 

The possible occurrence of very long wavelength gravita- 
tional waves with an energy density comparable with the critical 
density needed to close the universe is discussed. (BJG) 


21395 Peculiarities in the spectra of three pulsars. Zlobin, 
V.N.; Udal’tsov, V.A. (Lebedev Physics Institute, USSR Academy 
of Sciences, Moscow). Sov. Astron. AJ (Engl. Transl.); 19: No. 6, 
683-685(Nov 1975). 

Variations in the spectra of the pulsars PSR 0329+54, 
0835+06, and 1919+21 have been investigated with the DKR-1000 
antenna of the Lebedev Physics Institute, equipped with a mul- 
tichannel spectrometer. These pulsars all exhibit intense sporadic 
narrow-band emission with a short lifetime, similar to that ob- 
served previously in PSR 0950+08. The narrow-band radiation 
cannot be produced by the medium between the pulsar and the 
observer. A mechanism proposed by F. G. Smith can, however, ex- 
plain the properties observed: coherent radio emission would be 
generated by a beam of relativistic electrons in a magnetic field, 
and the radiation would cover a narrow frequency band at the 
gyrofrequency. (AIP) 


PLANETARY PHENOMENA 
REFER ALSO TO CITATION(S) 20120, 20671, 21419 


21396 (AD-A—014211) Recirculation of energetic particles 
Jupiter's magnetosphere. Sentman, D.D.; Van Allen, J.A. (lowa 
Univ., lowa City (USA). Dept. of Physics and Astronomy). Aug 
1975. Contract N00014-68-A-0196-0009. 24p. NTIS $3.25. 

Angular distribution studies based on the low-latitude 
Pioneer 10 data and a confirmatory analysis of Pioneer 11 data 
show that there exists a region in the near equatorial Jovian mag- 
netosphere within which energetic electrons form strongly field- 
aligned and bisymmetric pitch angle distributions (‘dumbbell’ dis- 
tributions). This region encompasses the transition zone between 
the dipolar inner magnetosphere and the highly distended mag- 
netodisc. The angular distributions of energetic protons in this 
same region are approximately isotropic. The existence of a signifi- 
cant asymmetry in the field-aligned component of the particle dis- 
tributions in the high-latitude regions of this L-space is discussed. 
(GRA) 


21397 (AD-A—014607) Revised Pioneer 10 absolute electron 
intensities in the inner Jovian mag . Progress report. 
Baker, D.N.; van Allen, J.A. (lowa Univ., lowa City (USA). Dept. 
of Physics and Astronomy). Aug 1975. Contract N00014-68-A- 
0196-0009. 34p. NTIS $3.75. 

By using improved techniques for the analysis of the Univer- 
sity of lowa Pioneer 10 Jupiter encounter data, it has been possible 
to obtain what are believed to be significantly more reliable values 
for energetic electron (E/sub e/ < 21 MeV) intensities within 10 
Jovian radii of the planet. The nature of the revisions is such that 
the absolute intensity values for electrons with 0.06 < E/sub e/ < 
21 MeV are reduced by factors as great as 10 from previous esti- 
mates made for the University of lowa data at L < 6. Previously 
published intensities at greater radial distances for E/sub e/ < 21 
MeV and at all radial distances for E/sub E/ > 21 MeV are not af- 
fected by the revisions. (GRA) 


21398 (COM—75-50279-46/SL) Interplanetary magnetic field 
data, 1963— 1974. King, J.H. (World Data Center A for Solar-Ter- 
restrial Physics, Boulder, Colo. (USA)). Jun 1975. 388p. 
(UAG—46). Paper copy available from National Climatic Center, 
Federal Bldg. Attn: Publications, Asheville, N.C. 28801. 
$25.20/year, $2.95 this issue. 

Prepared by National Space Science Data Center, Green- 
belt, Md. See also COM—75-50279-45. 

Accurate measurements of the weak interplanetary mag- 
netic field (IMF) beyond the terrestrial bow shock are among the 
more difficult studies in space physics to perform. Since the May 
1965 launch of IMP 3 and for virtually a full solar cycle, IFM mea- 
surements have been made on a nearly continuous basis. The pur- 
pose of this report presents an IFM data set that is uniform with 
respect to inclusion of cislunar IFM data. It has as complete time 
coverage as presently possible over a full solar cycle. The report 
consists of listings and plots of cislunar hourly averaged IFM 
parameters over the period November 27, 1963, to May 17, 1974, 
and a discussion of the mutual consistency of the IFM data used 
herein. The magnetic tape from which the plots and listings were 
generated, which is available from the National Space Science 
Data Center (NSSDC), is also discussed. (GRA) 
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21399 Can the solar be quantized. Barnothy, J.M. pp 
25-35 of In Stability of the solar system and of small stellar 
systems. Dordrecht, Netherlands; D. Reidel Publishing Co. (1974). 

From Proceedings of the symposium; Warsaw, Poland (5 
Sep 1973). 

It is su that the general form of the constant of 
quantization (K) in Schroedinger’s equation, is not h/2 7, but 2s 
times a to the negative k exponent, with s being the spin of the or- 
biting object, alpha the fine structure constant (1/137.0361), and k 
a small positive integer, or zero. For atoms, k equals 0; for planets 
and satellites, k equals 2, 3, or 4; for the solar system as a whole, 
revolving around the center of the galaxy, k equals 6. The proba- 
bility that 16 objects of the solar system would follow this quantum 
rule by chance alone is | in 10 quadrillion, suggestive that quan- 
tum mechanics, as we know it today, can be seen as a special case 
of a more general quantum mechanics of the future; it also sup- 
ports the view expressed by Dirac, that h is probably not a funda- 
mental constant. (IAA) 


21400 oO distribution of the asteroids. Lecar, M.; 
Franklin, F.A. (Smithsonian Astrophysical Observatory, Cam- 
bridge, MA). pp 37-56 of In Stability of the solar system and of 
small stellar systems. Dordrecht, Netherlands; D. Reidel Publishing 
Co. (1974). 

From Proceedings of the symposium; Warsaw, Poland (5 
Sep 1973). 

The depletion of an initially uniform distribution of aste- 
roids extending from Mars to Saturn, caused by the gravitational 
perturbations of Jupiter and Saturn, is calculated by numerical in- 
tegration of the asteroid orbits. Almost all (about 85 percent) the 
asteroids between Jupiter and Saturn are ejected in the first 6000 
years. Most of the asteroids between the 2/3 Jupiter resonance 
(4.0 AU) and Jupiter are ejected in the first 2400 years with the 
exception of the stable librators (e.g., the Hilda group). Interior to 
the 2/3 resonance the depletion was small, and interior to the 1/2 
resonance (3.3 AU), no asteroids were ejected in the first 2400 
years. (IAA) 


21401 Formation of disks by inelastic collisions of gravitating 
particles: applications to the dynamics of the Saturn's ring and to 
the formation of the solar system. Brahic, A. (Observatoire de 
Paris, Meudon, France). pp 83-93 of In Stability of the solar 
system and of small stellar systems. Dordrecht, Netherlands; D. 
Reidel Publishing Co. (1974). 

From Proceedings of the symposium; Warsaw, Poland (5 
Sep 1973). 


21402 Geochemical mapping of the Moon by orbital gamma- 
ray spectroscopy. Reedy, R.C. (Los Alamos Scientific Lab., NM). 

Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 540-545(Oct 
1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Chemical compositions of the surfaces of the moon and cer- 
tain planetary bodies can be determined by orbital y-ray spec- 
troscopy. The major sources of y-ray lines (and of radionuclides) 
in the moon are the decay of the primordial radioelements (U, Th, 
and “K) and nuclear reactions induced by the bombardment of 
the moon by cosmic-ray particles. The major cosmogenic y-ray 
lines are produced by neutron nonelastic scattering and neutron 
capture reactions. The fluxes of y-ray lines expected from the 
moon for each major source have been calculated. Gamma-rays 
from the moon were measured by y-ray spectrometers during the 
Apollo 15 and 16 missions. The preliminary analysis of the data 
show that 0 and Si vary little over the moon’s surface, that Mg, Fe, 
and Ti have higher concentrations in the maria than in the lunar 
highlands, and that the radioelements are significantly more abun- 
dant in and near the western nearside maria than in the rest of the 
moon. 2 figures, 5 tables. (auth) 


21403 Temperature and pressure in the atmosphere of Jupiter. 
Kuz’min, A.D.; Smirnova, T.V. (P. N. Lebedev Physics Institute, 
Academy of Sciences of the USSR). Sov. Astron. AJ (Engl. 
Transl.); 19: No. 6, 756-758(Nov 1975). 

The results of a determination of the temperature and pres- 
sure in the atmosphere of Jupiter made by the Pioneer 10 
spacecraft are compared with radio astronomical measurements of 
the planet’s brightness temperature. It is shown that the radio as- 
tronomical measurements agree well with a model based on the 
Pioneer 10 infrared measurements but contradict a model obtained 
from the Pioneer 10 radio occultation measurements. A possible 
explanation, connected with the dynamics of the atmosphere, is 
given for the disagreement between the models obtained as a result 
of the occultation and the infrared measurements. The presence of 
vertical motions with a velocity of 1.2 km/sec at the level with 
T=130 degreeK is required for agreement. (AIP) 
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21404 Orientation of cometary dust and polarization 

tions of comets. Dolginov, A.Z.; Mitrofanov, I.G. (A. F. loffe 
Physicotechnical Institute, Academy of Sciences of the USSR, 
Leningrad). Sov. Astron. AJ (Engl. Transl.); 19: No. 6, 758- 
764(Nov 1975). 

It is shown that the linear polarization in the scattering 
plane of light scattered by cometary dust may be due to its orien- 
tation. Various mechanisms are discussed: orientation due to 
paramagnetic relaxation, orientation in gas streams, and orienta- 
tion by radiation. It is concluded that cometary grains of irregular 
shape are oriented by the solar radiation which is scattered on 
them, and that in addition to this one must allow for the orienting 
effect of local streams and jets of cometary gas and local magnetic 
field irregularities. It is shown that scattering on oriented grains 
can lead to circular polarization of the scattered radiation whose 
value strongly depends on the nature of the grains. (AIP) 


21405 Shape of pores induced in lunar fines by adsorbed 
water. Holmes, H.F.; Gammage, R.B. (Oak Ridge National Lab., 
TN). J. Colloid Interface Sci.; 54: No. 1, 151-153(Jan 1976). 

One of the most interesting aspects of the surface chemistry 
of lunar fines is the alteration of their surface characteristics by 
adsorbed water. This alteration is most evident as a marked in- 
crease in specific surface area and creation of a pore system that 
gives rise to a capillary condensation hysteresis loop in the 
isotherms (e.g., for nitrogen adsorption). This alteration has been 
attributed to an interaction of adsorbed water with damage tracks 
caused by energetic charged particles. An attempt is made to state, 
clearly and concisely, reasons for believing that a slit-shaped pore 
system is incompatible with the experimental results for lunar 
fines. (auth) 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 


REFER ALSO TO CITATION(S) 21382, 21440, 21450, 21454, 
21497 


(AD/A—004959) The collisional drift mode in a par- 
tially ionized plasma. Technical report. Hudson, M.K.; Kennel, C.F. 
(California Univ., Los Angeles (USA). Plasma Physics Group). 
Dec 1974. Contract N00014-69-A-0200-4050. 26p. (PPG—202). 
NTIS $3.75. 

A marginal stability criterion was obtained for the drift 


21406 


mode in a partially ionized plasma which is valid for all 
wavelengths greater than the total electron mean free path. 


21407 (AD/A—005659) Correlation of auroral substorm par- 
ticle spectra with associated atmospheric effects. Final report, 29 
Jan 1973—30 Sep 1974. Sellers, B.; Hanser, F.A. (Panametrics, 
Inc., Waltham, Mass. (USA)). Nov 1974. Contract F19628-73-C- 
0098. 114p. NTIS $5.25. 

Results are presented from a study of the correlation of au- 
roral zone rocket-measured particle spectra with the associated at- 
mospheric effects. Particle results from three substorms at Ft. 
Churchill, Canada in 1970-72 are presented, and the 1970 event is 
analyzed in detail. Emphasis is placed on 3914 A optical emission 
and 30 MHz rf absorption. Particle spectra in the 1-15 keV region 
are used to calculate the resulting total 3914 A emission, and this 
is correlated with results from ground-based photometers. A 
general method of calculating the altitude profile of energy deposi- 
tion due to energetic electrons is given, including both collisional 
and bremsstrahlung effects. The method is used in development of 
expressions for high-frequency riometer absorption. It is then ap- 
plied to the rocket-measured energetic (greater than 15 keV) elec- 
tron spectra, and results are compared with those from the ground- 
based polar riometer. (GRA) 


21408 (AD/A—005672) Excitation of infrared auroral emis- 
sions in collisions of H* and H with N,. Interim report. Birely, J.H.; 
Johnson, P.A. (Aerospace Corp., El Segundo, Calif. (USA)). 5 Jul 
1974. Contract F04701-74-C-0075. 12p. NTIS $3.25. 

Cross sections for emission of the N,* (A ?a/sub u/ — X 
?Z/sub g/*) Meinel (2,0) and the (B *2/sub g/ — A *%/sub u/*) 
first-positive (1P) (3,1) bands in 0.5 to 25 keV H* and H impact 
on N, are reported. It is shown that, in a hydrogen aurora, H* and 
H impact make comparable contributions to the Meinel band in- 
tensity, but that neutral hydrogen impact is the predominant 
source of 1P emission. The vibrational distribution of N,* A *2/sub 
u/formed in 25-keV H* and H impact with v’ = 2 to 5 is shown to 
be in good agreement with the prediction of a_ simple, 
Franck—Condon model. (GRA) 
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21409 (AD-A—007686) Ray-tracing simulation of swept- 
frequency backscatter ionograms. Environmental research papers. 
Wong, M.S. (Air Force Cambridge Research Labs., L.G. Hanscom 
Field, Mass. (USA)). 25 Oct 1974. 26p. (AFCRL-ERP—492; 
AFCRL-TR—74-0539). NTIS $3.75. 

Computed swept-frequency traces of minimum group-path 
in backscatter-radar ionograms are presented for ionospheric elec- 
tron distributions in the polar region. Some of the traces for 
ground backscatter contain cusps that are shown to result when a 
small fraction of rays from the radar encounter a region in which 
the vertical electron-density gradient decreases sharply with 
distance after the rays passed through apogees. An accurate 
geomagnetic field model is used in obtaining traces for direct 
backscatter from field-aligned ionization that causes radar auroral 
clutter. A method is described for representing three-dimensional 
electron distributions. The method is sufficiently flexible for itera- 
tive ray computations, which appear as a reasonable and poten- 
tially reliable approach to the problem of converting backscatter- 
radar ionograms to electron distributions. (GRA) 


21410 (AD-A—008500) Report on the geophysical description 
and available data associated with rocket PF-BB-53. Scientific-in- 
terim report. Romick, G.J. (Alaska Univ., College (USA). 
Geophysical Inst.). Jan 1975. Contract F19628-74-C-0188. 45p. 
NTIS $3.75. 

This report describes the general auroral activity associated 
with the launch of rocket PF-BB-53 on U. T. March 22, 1973, at 
Poker Flat Research Range. Included in this report are peripheral 
data pertinent to the launch, atmospheric meteorology and ground 
station instrumentation operation. (GRA) 


21411 (AD-A—008505) Millstone Hill Thomson scatter results 
for 1969. Technical report. Evans, J.V. (Massachusetts Inst. of 
Tech., Lexington (USA). Lincoln Lab.). 23 Jul 1974. Contract 
F19628-73-C-0002. 144p. NTIS $5.75. 

This report summarizes the results for the electron density 
distribution, electron and ion temperatures and vertical ionization 
fluxes in the F region obtained during 1969 by using the Millstone 
Hill (42.6 degrees N, 71.5 degrees W) Thomson (incoherent) 
scatter radar system. These data, for the height interval approxi- 
mately 200 to 900 km, were gathered over 24-hour observing 
periods, roughly twice per calendar month. The time resolution to 
obtain results over this entire height interval was either 30 or 45 
minutes, depending upon which of two operating modes was em- 
ployed. (GRA) 


21412 (AD-A—009941) Ambient electron density profiles 
from high altitude nuclear effects chemistry codes. Topical report, 1 
jJan—30 Sep 1974. Keefer, J.A. (Mission Research Corp., Santa 
Barbara, Calif. (USA)). 14 Feb 1975. Contract DNA0O1-74-C- 
0171. 37p. (MRC-R—145). NTIS $3.75. 

Daytime electron density profiles for ambient conditions 
were computed over the range 60 to 250 km by adding a solar 
ionizing source to existing nuclear effects chemistry codes. The 
computed profiles are in satisfactory agreement with experimental 
data over most of this altitude range. (GRA) 


21413 (AD-A—010205) lIonospheric modeling. Final report. 
Megill, L.R. (Utah State Univ., Logan (USA). Center for Research 
in Aeronomy). 30 Jun 1974. Contract N00014-67-A-0220-0004. 
17p. NTIS $3.25. 

See also Quarterly technical rept. No. 2, AD—764662. 

Discussed is the development of a theoretical computer- 
oriented model of the polar ionosphere between the heights of 50 
and 500 km. The model is comprehensive enough to predict both 
the quiet and disturbed polar ionospheric conditions. (GRA) 


21414 (AD-A—010412) Computer program for the disturbed 
Steady-state nighttime D-region. Environmental research papers. 
Swider, W.; Foley, C.I. (Air Force Cambridge Research Labs., 
L.G. Hanscom Field, Mass. (USA)). 13 Mar 1975. 27p. (AFCRL- 
TR—75-0150; AFCRL-ERP—S501). NTIS $3.75. 

A computer program has been developed for the nighttime 
D-region under disturbed steady-state conditions. The program 
provides for the determination of the electron concentration, total 
negative ion concentration, and the individual positive ion concen- 
trations as a function of altitude. Model results are computed and 
compared with nighttime data obtained by various experimentalists 
during the 2 to 5 November 1969 solar proton event. (GRA) 


21415 (AD-A—010439) Rocketborne instrumentation for the 
measurement of electric fields: Paiute Tomahawk 10.312-3. Scien- 
tific report. Howlett, L.C.; Bell, R.J. (Utah State Univ., Logan 
(USA). Space Science Lab.). Jan 1975. Contract F19628-74-C- 
0130. 86p. (HAES—11). NTIS $4.75. 

Report on High Altitude Effects Simulation Program. 


The report is primarily concerned with the instrumentation 
of a Paiute-Tomahawk rocket which was launched to measure the 
magnitude and direction of electric fields in and over an auroral 
arc. In addition, other instruments aboard made measurements of 
electron flux, auroral light emissions, electron concentration and 
electron temperatures. (GRA) 


21416 (AD-A—010442) Artificially induced sporadic E. Scien- 
tific interim repts. 1—2. Bibl, K.; Reinisch, B.W. (Lowell 
Technological Inst., Mass. (USA). Research Foundation). Apr 
os Contract F19628-73-C-0033. 38p. (LTIRF—373/IP). NTIS 

lonospheric disturbances induced by chemical releases from 
high-altitude rockets were monitored by Digisonde and Doppler- 
drift observations. The ionogram recordings provide the basic in- 
formation on the ionospheric layers in terms of vertical electron 
density profiles. The Doppler-drift observations lead to the deter- 
mination of the ionospheric structure and drifts. (GRA) 


21417 (AD-A—010515) Improved model to study proton 
deposition in the atmosphere. Memorandum report. Rogerson, J.E.; 
Davis, J. (Naval Research Lab., Washington, D.C. (USA)). Apr 
1975. 30p. (NRL-MR—3042). NTIS $3.75. 

See also report dated Dec 1974, AD/A—003463. 

A one-dimensional model based on a continuous slowing- 
down approximation is used to study proton deposition in the at- 
mosphere. A dipole geomagnetic field is assumed, and a three con- 
stituent atmospheric model is adopted. The effects of hydrogen 
atoms created by charge exchange processes with atmospheric 
gases are included, and secondary electron processes are taken 
into account. Calculations of ionization rates as functions of al- 
titude for several incident proton energies are made and compared 
to the results of similar calculations using a different method. 
(GRA) 


21418 (AD-A—010523) Electron in the post-mid- 
night sector of the auroral zones. Frank, L.A.; Saflekos, N.A.; 
Ackerson, K.L. (lowa Univ., lowa City (USA). Dept. of Physics 
and Astronomy). Apr 1975. Contracts N00014-68-A-0196-009; 
NASS5-10625. 54p. NTIS $4.25. 

Sponsored in part by Contracts NAS1-8141, NAS1-2973, 
and Grant NGL-16-001-002. 

Comprehensive measurements of the angular distributions 
and energy spectra of electron intensities within the energy range 
50 eV = or < E= or < 15 keV with electrostatic analyzer arrays 
on board the low-altitude satellite Injun 5 are reported for the 
post-midnight sector of the auroral zones during the high-intensity 
events accompanying magnetic substorms. Precipitation features 
on closed terrestrial field lines well equatorward of the trapping 
boundary for energetic electrons with E > 45 keV are examined. 
(GRA) 


21419 (AD-A—010817) A direct mechanism for the genera- 
tion of terrestrial kilometric radiation. Interim report. Palmadesso, 
P.; Coffey, T.P.; Ossakow, S.L.; Papadopoulos, K. (Naval Research 
Lab., Washington, D.C. (USA)). Apr 1975. 33p. (NRL- 
MR—3035). NTIS $3.75. 

A beam-driven electromagnetic instability which operates in 
the topside ionosphere in the presence of ion wave turbulence is 
suggested as a possible explanation of terrestrial kilometric radia- 
tion. Theoretical estimates of the central frequency and bandwidth 
of radiation produced in this way are consistent with observations. 
In its simplest form the instability mechanism leads to a spectrum 
of kilometric radiation which propagates primarily in the left-ordi- 
nary mode as it leaves the source region. (GRA) 


21420 (AD-A—011371) Tonospheric irregularities: auroral 
motions and plasma drifts. Final report, 10 Jan—30 Sep 1974. 
Sears, R.D. (Lockheed Missiles and Space Co., Palo Alto, Calif. 
(USA). Lockheed Palo Alto Research Lab.). 7 Apr 1975. Contract 
DNAO001-74-C-0179. 49p. (LMSC/D—405729). NTIS $3.75. 

See also report dated 4 Dec 1973, AD—776241. 

Photometric measurements of auroral intensities and spatial 
structure were made at Chatanika, Alaska during 1973 and 1974. 
The auroral intensities measured during 1974 in support of the 
ICE CAP '74 program of experiments are analyzed in terms of the 
energy input from precipitating particles. Auroral motion data 
which were obtained during the ICE CAP ‘73 program are 
analyzed in terms of the direction and velocity of the wavelike 
structure of the auroras. These velocity data are compared with 
measurements of the ionospheric plasma motion made by the 
Chatanika incoherent scatter radar. Over a wide range of auroral 
conditions, at least part of the time, it is found that the motions of 
auroral forms agree with the motion of the ionospheric plasma. 
This behavior suggests that both phenomena are driven by mag- 
netospheric E-fields superimposed upon the ionosphere. (GRA) 


21421 (AD-A—011426) The role of non-linear frequency 
shifts on the type I electrojet instability. Interim report. Serafim, 
P.E.; Papadopoulos, K. (Naval Research Lab., Washington, D.C. 
(USA)). Apr 1975. 24p. (NRL-MR—3043). NTIS $3.25. 

A theory of the type I electrojet instability is presented with 
consideration of the non-linear frequency shifts. It is shown that in- 
clusion of the non-linear frequency shifts provides the theoretical 
framework within which radar backscatter observations of vertical 
echoes and of the constant ion acoustic Doppler shift can be ex- 
plained. Comparisons with a laboratory experiment are discussed. 
(GRA) 


21422 (AD-A—011602) Composite PCA ‘69 study. Final re- 
port. Swider, W. (Air Force Cambridge Research Labs., L.G. Han- 
scom Field, Mass. (USA)). 17 Mar 1975. S56p. (AFCRL- 
ERP—500; AFCRL-TR—75-0149). NTIS $4.25. 

See also AD—763081. 

Data gathered during the 2 to 5 November 1969 polar cap 
absorption (PCA) event (or solar proton event (SPE)) are sum- 
marized in this report. The atmospheric implications and findings 
are discussed in terms of five broad categories: Electron loss coef- 
ficients, lon chemistry results, Neutral/mctions __ results, 
UV/visible/IR results, and Electromagnetic propagation results. 
(GRA) 


21423 (AD-A—012353) Topside ionosphere. Final report, Nov 

1972—Jul 1974. Banks, P.M.; Schunk, R.W. (California Univ., San 

Diego, La Jolla (USA). Dept. of Applied Physics and Information 

a Aug 1974. Contract N00014-69-A-0200-6042. 7p. NTIS 
25. 

Behavior of ion velocity distributions for a simple collision 
model, transport equations for aeronomy, and temperature and 
— structure of thermal proton flows are briefly reviewed. 
(GRA) 


21424 (AD-A—012476) Auroral simulation studies. HAES re- 
port No. 6. Topical report, 1 Jan—30 Sep 1974. Archer, D.H.; 
Tarr, P.W. (Mission Research Corp., Santa Barbara, Calif. 
(USA)). 22 Apr 1975. Contract DNA0OO1-74-C-0143. 147p. 
(MRC-R— 152). NTIS $5.75. 

See also AD—781275. 

This report describes work performed in three areas of ac- 
tivity: (1) applications of the ARCTIC code, especially to a study 
of and comparison with ICECAP data from an auroral event 
recorded near Poker Flat, Alaska on 27 March 1973, (2) study of 
certain applications of aurorally generated extreme ultraviolet 
(EUV) radiation in an auroral environment, and (3) atmospheric 
heave resulting from auroral bombardment. (GRA) 


21425 (AD-A—012499) A study of the D-region ionosphere 
during the intense solar particle events of August 1972. Technical 
report. Reagan, J.B. (Lockheed Missiles and Space Co., Palo Alto, 
Calif. (USA). Lockheed Palo Alto Research Lab.). May 1975. 
N00014-70-C-0203. 105p. (LMSC/D—454290). NTIS 

During the intense solar particle events of 3—11 August 
1972 twenty-eight cases of simultaneous data were obtained 
between the polar orbiting satellite 1971-089A and the incoherent- 
scatter radar at Chatanika, Alaska. These data were analyzed to 
derive effective electron loss rates in the D-region ionosphere as a 
function of altitude, solar zenith angle, and the magnitude of the 
production rate. Production rate profiles extending from 300 to 
30,000 ion-pairs/cm?-s were calculated for the 40—90 km region. 
Electron density profiles extending from 5000 to 100,000 el/cm* 
were measured in the D region at Chatanika, with useful data 
being obtained down to altitudes as low as 50 km. Values of elec- 
tron loss rate were obtained for daytime and sunrise/sunset twilight 
conditions over a range of solar zenith angles from 50.4 degrees to 
98.6 degrees. (GRA) 


21426 (AD-A—012628) Modeling omega PCA phase ad- 
vances. Research and development report, Sep 1974—Feb 1975. 
—. P.E. (Naval Electronics Lab. Center, San Diego, Calif. 
(USA)). 1 May 1975. 38p. (NELC/TR— 1950). NTIS $3.75. 

The ejection of large numbers of protons (and other 
charged particles) as a result of solar flares and their direction into 
the polar ionosphere effectively lowers the reflection height for vif 
propagation. Two paths in the polar region were studied and were 
found to be altered significantly by solar-flare activity. Additional 
paths in the polar region should be investigated to determine the 
existence of an enhanced D-region and its effect upon navigational 
systems. (GRA) 


21427 (AD-A—012698) Interrelationships between the iono- 

and fluxes of energetic heavy ions. Final report, 1 Apr 
1973—31 Mar 1975. Sharp, R.D.; Johnson, R.G.; Shelley, E.G. 
(Lockheed Missiles and Space Co., Palo Alto, Calif. (USA). 
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Lockheed Palo Alto Research Lab.). 31 Mar 1975. Contract 
F44620-73-C-0050. 107p. (LMSC/D—457320). NTIS $5.25. 

The Lockheed energetic ion mass spectrometer experiment 
on the polar-orbiting satellite S71-2 made the discovery of large 
fluxes of O* ions with energies of up to 12 keV within the mag- 
netosphere during magnetic storms. The O* ions are almost cer- 
tainly of ionospheric origin and signify that there exists a dramatic 
ionospheric acceleration process which has previously gone unde- 
tected. This research is on a program for the analysis of the O* 
data from the experiment emphasizing the interrelationships 
between the morphology of these energetic ions and the iono- 
sphere. (GRA) 


21428 (AD-A—012741) Radar studies of fast auroral forms. 
Final report, 1 Mar 1973—28 Feb 1975. Tsunoda, R.T.; Fremouw, 
E.J. (Stanford Research Inst., Menlo Park, Calif. (USA)). May 
1975. Contract F44620-73-C-0051. 89p. (SRI—2514-FR). NTIS 
4.75. 


An initial study of fast-moving radar auroras has been 
completed, using data from the 398-MHz phased-array radar 
located at Homer, Alaska. The phased array scans the ionosphere 
over most of central Alaska with a two-degree beam on a time 
scale of seconds, and produces digital data that can be manipu- 
lated into many formats for analysis. Complementary data 
(magnetograms from several Alaskan and one Canadian observato- 
ry and incoherent-scatter data from Chatanika, Alaska) also were 
employed for relating the radar-auroral data to substorm activity. 
(GRA) 


21429 (AD-A—013165) Defense meteorological Satellite Pro- 
gram auroral— ric interpretation guide. Air Force surveys 
in geophysics. Pike, C.P. (Air Force Cambridge Research Labs., 
L.G. Hanscom Field, Mass. (USA)). 4 Apr 1975. 86p. (AFCRL- 
TR—75-0191; AFCRL-AFSG—306). NTIS $4.75. 

Contents: The DMSP auroral—ionospheric interpretation 
guide: Introduction; An ionospheric substorm model; Au- 
roral—ionospheric variability; Gridding procedures for DMSP 
transparencies. (GRA) 


21430 (AD-A—013671/3ST) Electron angular distributions 
above the dayside auroral oval. Research report. Craven, J.D.; 
Frank, L.A. (lowa Univ., lowa City (USA). Dept. of Physics and 
Astronomy). Jun 1975. Contracts N00014-68-A-0196-0009; 
NASS-11265. 33p. NTIS $3.75. 

Sponsored in part by Contract NASS-11265. 

An electrostatic analyzer, a LEPEDEA, was employed on 
the low-altitude satellite Ariel-4 to gain pitch angle distributions of 
electron intensities with good temporal resolution within the ener- 
gy range 205 eV to 12.5 keV over the dayside auroral oval. Two 
major precipitation zones were encountered: an equatorward zone 
of broad spectra with intensities of approximately 10,000 elec- 
trons/(cm?-s-sr-eV) and a poleward zone, the polar cusp, with in- 
tensities typical of the magnetosheath. Angular distributions within 
the equatorward zone are generally isotropic outside of the at- 
mospheric backscatter cone. The precipitation mechanism would 
appear to be pitch angle scattering near the distant magnetic equa- 
tor. In contrast, pitch angle distributions within the polar cusp are 
often found to be strongly field aligned with intensities within the 
atmospheric loss cone greater by factors of approximately 10 than 
the mirroring intensities. These angular distributions within the 
dayside polar cusp are qualitatitively similar to those for the in- 
verted-V precipitation events at later local times, and probably 
share a common acceleration mechanism with the inverted-V 
phenomenon. (GRA) 


21431 (AD-A—014116) ICECAP ‘73a: Chatanika radar 
results. HAES report No. 15. Topical report, 15 Nov 1973—30 Sep 
1974. Baron, M.; Chang, N.J. (Stanford Research Inst., Menlo 
Park, Calif. (USA)). 22 Apr 1975. Contract DNA001-74-C-0167. 
135p. NTIS $5.75. 

lonospheric parameters obtained by the Chatanika radar 
during the ICECAP ‘73 launches are presented and discussed. For 
each of the four launch days considered (21, 22, 24, and 27 
March 1973), the radar results have been compared and found 
consistent with measurements made with other sensors operating in 
support of ICECAP. Joule heating is found to be an important part 
of the auroral energy budget. The ratio of Joule heating to particle 
energy flux obtained from photometric measurements range from a 
high of 0.67 on the 22 March 1973 launch to a low of 0.52 on the 
27 March 1973 launch. Particle energy flux estimated from radar 
data is found to agree to within a factor of 2 with photometric 
results. During cloudy periods when optical observations cannot be 
made, the radar can provide backup to this type of measurement. 
(auth) (GRA) 


21432 (AD-A—014849) ICECAP 72: a rocket measurements 
program for the investigation of auroral infrared emissions; Black 
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Brant 17.110-3. Burt, D.A.; Allred, G.D.; Kemp, J.C.; Howlett, 
L.C.; Pound, E.F. (Utah State Univ., Logan (USA). Space Science 
Lab.). Sep 1974. Contract F19628-72-C-0255. 149p. NTIS $5.75. 

Report on = Altitude Effects Simulation Program. 

The High Altitude Effects Simulation (HAES) Program, 
sponsored by the Defense Nuclear Agency since the early 1970 
time period, comprises several groupings of separate but interre- 
lated technical activities, e.g., ICECAP (Infrared Chemistry Ex- 
periments—Coordinated Auroral Program). Each of the latter have 
the common objective of providing information ascertained as es- 
sential for the development and validation of predictive computer 
codes designed for use with high-priority DoD radar, communica- 
tions, and optical defensive systems. This report is concerned with 
a discussion of the philosophy of the payload and its incorporation 
in the Black Brant Rocket 17.110-3 together with a brief summary 
of supporting measurements. (GRA) 


21433 (AD-A—016176) Net field-aligned currents observed by 
TRIAD. Interim report. Sugiura, M.; Potemra, T.A. (Johns Hop- 
kins Univ., Silver Spring, Md. (USA). Applied Physics Lab.). Jul 
1975. 40p. NTIS $3.75. 

Prepared in cooperation with National Aeronautical and 
Space Administration, Greenbelt, Md. Goodard Space Flight 
Center. 

In an appreciable fraction of the TRIAD passes over the 
northern auroral oval, a step-like level shift is observed in the com- 
ponent approximately in the dipole east—west direction. This im- 
plies that there is a net field-aligned current flowing into or away 
from the ionsophere in a current sheet parallel to an L-shell. This 
report discusses the results of detailed analysis of these step-like 
level shifts and an underlying basic pattern of field-aligned current 
flowing in the polar cap boundary region. (GRA) 


21434 (COM—75-10969) Vertical structure of the vhf 
backscattering region in the equatorial electrojet and the gradient 
drift instability. Fejer, B.G.; Farley, D.T.; Balsley, B.B.; Woodman, 
R.F. (Cornell Univ., Ithaca, N.Y. (USA). School of Electrical En- 
gineering). 19 Dec 1974. 13p. NTIS $3.25. 

Prepared in cooperation with Jicamarca Radar Observatory, 
Lima (Peru). Pub. in J. Geophys. Res.; 80: No. 10, 1313-1323(1 
Apr 1975). 

Radar measurements made with high spatial resolution and 
large dynamic range at the Jicamarca Radar Observatory near the 
time of reversal of the electrojet current provide further proof that 
the gradient drift instability is in fact responsible for the type-2 ir- 
regularities. Echoes are received over a much wider range of al- 
titudes at night than during the day, partly because of the change 
in character of the background electron density profile and partly 
because of recombination effects, which can be important during 
the day. One must be cautious, particularly at night, in associating 
the mean Doppler shift of oblique radar echoes with the maximum 
east—west electron drift velocity. (GRA) 


21435 (COM—75-50279-45/SL) Auroral magnetic 
activity indices AE (11) for 1972. Allen, J.H.; Abston, C.C.; Mor- 
ris, L.D. (World Data Center A for Solar-Terrestrial Physics, 
Boulder, Colo. (USA)). May 1975. 149p. (UAG—45). Paper copy 
available from National Climatic Center, Federal Bldg. Attn: Publi- 
cations, Asheville, N.C. 28801. $25.20/year, $2.10/copy this issue. 

Prepared in cooperation with National Geophysical and 
Solar-Terrestrial Data Center, Boulder, Colo. 

The Auroral Electrojet index (AE) is discussed and a brief 
description is given of the derivation of 11-station 2.5-minute AE 
indices for 1972. Tables are given of hourly average indices for 
each day of the year, the stations making the main contribution to 
the hourly indices, and of the average monthly quiet-time level of 
horizontal fields (H) at each magnetic observatory. Graphs of the 
index variations are included for each day of 1972. (GRA) 


21436 (COM—75-50279-47/SL) Auroral electrojet magnetic 
activity indices AE (11) for 1973. Allen, J.H.; Abston, C.C.; Mor- 
ris, L.D. (World Data Center A for Solar-Terrestrial Physics, 
Boulder, Colo. (USA)). Jun 1975. 149p. (UAG—47). Paper copy 
available from National Climatic Center, Federal Bldg. Attn: Publi- 
cations, Asheville, N.C. 28801. $25.20/year, $2.10/copy this issue. 

Prepared in cooperation with National Geophysical and 
Solar-Terrestrial Data Center, Boulder, Colo. 

The Auroral Electrojet index (AE) is discussed and a brief 
description is given of the derivation of 11-station 2.5-minute AE 
indices for 1973. Tables are given of hourly average indices for 
each day of the year, the stations making the main contribution to 
the hourly indices, and of the average monthly quiet-time level of 
horizontal fields (H) at each magnetic observatory. Graphs of the 
index variations are included for each day of 1973. (GRA) 


21437 (PB—243445) A theoretical study of electrical coupling 
between the troposphere, ionosphere, and magnetosphere. Technical 


report. Dejnakarintra, M. (Stanford Univ., Calif. (USA). Stanford 
mame Labs.). Dec 1974. 214p. (SU-SEL—74-051). NTIS 

Electrical coupling between the earth's lower atmosphere 
and the ionosphere is investigated theoretically as a three-dimen- 
sional boundary value problem. The author develops theories for 
mapping dc and ultra-low-frequency (ulf) electric fields in model 
atmospheres with conductivities generally increasing with altitude. 
The effects of the geomagnetic field are taken into account above 
about 70 km altitude. As boundary conditions, the author assumes 
a perfectly conducting earth and perfectly conducting geomagnetic 
field lines above 150 km altitude. These theories are then applied 
to two coupling problems: (1) upward mapping of thundercloud 
electric fields to the ionosphere and magnetosphere, and (2) 
downward mapping of ionospheric electric fields to the lower at- 
mosphere. (GRA) 


21438 I phere-magnetosphere coupling. Bostrom, R. 
(Kungliga Tekniska Hoegskolan, Stockholm). pp 45-59 of In Mag- 
netospheric physics. McCormac, B.M. (ed.). Dordrecht, Nether- 
lands; D. Reidel Publishing Co. (1974). 

From Proceedings of the Summer Advanced Study Institute; 
Sheffield, England (13 Aug 1973). 

A review is given of some aspects of the electric coupling 
between the ionosphere and magnetosphere. Topics discussed are 
the mapping of time-dependent electric fields, the effects of Birke- 
land currents on the magnetospheric plasma convection, the rela- 
tion of Birkeland currents to ionospheric electric field structures 
such as field reversals, secondary Birkeland currents of ionospheric 
origin and triggering of auroral particle precipitation, double-layers 
causing voltage drops along the magnetic field lines, and an 
equivalent electric circuit for the substorm currents in the coupled 
i h e systems. (IAA) 
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21439 (AD-A—010045) High altitude conductivity models for 
electromagnetic calculations. Final report, Mar 1973—Feb 
1974. Wittwer, L.A. (Air Force Weapons Lab., Kirtland AFB, 
N.Mex. (USA)). Apr 1975. 13p. (AFWL-TR—74-191). NTIS 
$3.25. 

A brief description is given of the conductivity models being 
currently used in high-altitude electromagnetic calculations along 
with comments on their applicability to specific scenarios. New fits 
are given for the physical parameters needed in calculating con- 
ductivity and other related atmospheric properties. (GRA) 


21440 (AD-A—013557) Defense Nuclear reaction rate 
handbook. Second edition. Revision number 4, March 1975. 
Bortner, M.H.; Baurer, T. (General Electric Co., Philadelphia, Pa. 
(USA). Space Div.). Mar 1975. Contracts DASAO1-70-C-0082; 
DASAO1-71-C-0145. 77p. NTIS $4.75. 

See also report dated 1 Sep 1973, AD—776650 and report 
dated Mar 1972, AD—763699. 

The report is a revision to a handbook concerning at- 
mospheric reactions from nuclear explosions and normal particle 
and electromagnetic bombardment of the atmosphere. It comprises 
minor corrections to individual pages within Chapters 4, 9, 11, 12, 
and 14, and some important changes of content in Chapter 16. 
(GRA) 


21441 (AD-A—014411) Anomalous coefficients for 
HANE applications due to plasma microinstabilities. Memorandum 
report. Lampe, M.; Manheimer, W.M.; Papadopoulos, K. (Naval 
Research Lab., Washington, D.C. (USA)). Jun 1975. 84p. (NRL- 
MR—3076). NTIS $4.75. 

The authors present a complete summary of anomalous 
plasma transport theory, as it is presently used in the NRL multi- 
fluid HANE coupling codes. Anomalous transport due to five dif- 
ferent microinstabilities: magnetized ion—ion, unmagnetized 
ion—ion, modified two-stream, ion sound, and beam cyclotron is 
covered. The principal results, turn-on conditions and anomalous 
transport coefficients, are first presented in a concise form suitable 
for ready reference and use in future fluid codes. The detailed 
theory of each microinstability, including derivations of the trans- 
port coefficients, discussion of assumptions, and summaries of the 
particle simulation results for each instability, is then discussed in a 
series of appendices. (GRA) 


MAGNETOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 20671, 21348, 21382, 21386, 
21387, 21427, 21433, 21438 


21442 (AD-A—010426) Tables of asymptotic directions and 
vertical cutoff rigidities for a five degree by fifteen degree world 


FC PHYSICS RESEARCH 2263 


2264 ERDA ENERGY RESEARCH ABSTRACTS 


Leaton 
research papers. Shea, M.A.; Smart, D.F.; McCall, J.R.; 
Gumn, B.S. (Air Force Cambridge Research Labs., L.G. Hanscom 
Field, Mass. (USA)). 22 Jan 1975. 165p. (AFCRL-TR—75-0042; 
AFCRL-ERP—498). NTIS $6.25. 

See also report dated 26 Mar 1974, AD-A—005408. 

Tables of asymptotic directions and vertical cutoff rigidities 
for a five degree by fifteen degree world grid are presented. These 
values were obtained by the integration of vertically incident 
cosmic-ray trajectories through the Finch and Leaton (Epoch 
1955) quiescent model of the geomagnetic field. The table of 
asymptotic directions contains the asymptotic latitudes and lon- 
gitudes that specify the direction of approach, from interplanetary 
space, of a cosmic-ray particle. These asymptotic directions are 
given for each grid point for specific rigidities above the main cone 
cutoff rigidity. The table of vertical cutoff rigidities contains the 
geographic coordinates and L value of each location, together with 
the main cone cutoff rigidity, the Stormer cutoff rigidity, and the 
effective cutoff rigidity. (GRA) 


21443 (AD-A—010827) Radiation from sources moving in a 
warm m Final report. Baker, D.J. (Naval Research 
Lab., Washington, D.C. (USA)). 10 Apr 1975. 230p. 
(NRL—7871). NTIS $7.50. 

The power lost through radiation by an electric charge as it 
spirals in a homogeneous magnetoplasma is calculated. Coherent 
Cherenkov radiation from a group of charges is studied by assum- 
ing the charges radiate as a single macroscopic ellipsoid of revolu- 
tion having a uniform volume charge density. The total power 
radiated by such a macroscopic source is shown to be finite even 
in those cases where the refractive index is unbounded. The power 
radiated by electric dipole and loop antennas oriented with their 
axes along the magnetic field of an anisotropic plasma and moving 
parallel to this field are given in the form of integrals which are 
easily evaluated numerically. Mathematical models of the plasma 
dielectric tensor are derived by using kinetic theory in addition to 
the so-called hydrodynamic and full adiabatic theories (Model H 
and A, respectively) with allowances made for the finite tempera- 
tures of both ions and electrons. Numerical results obtained using 
Models A and H are compared. For example, Model A predicts 
that in some cases a large fraction of the power radiated by a mov- 
ing point charge source at frequencies near the upper hybrid 
resonance is in the form of thermal mode excitation. However, this 
‘high energy’ thermal mode is missing from results obtained for the 
same source charge by using Model H. (GRA) 


21444 (AD-A—010888) Continuum radiation from low-energy 
electrons in the outer radiation zone. Progress report. Gurnett, 
D.A.; Frank, L.A. (lowa Univ., lowa City (USA). Dept. of Physics 
and Astronomy). Apr 1975. Contract N00014-68-A-0196-0009. 
39p. NTIS $3.75. 

Sponsored in part by Grants NGL-16-001-002 and NASS- 
11431. 

A weak non-thermal continuum radiation is generated by 
the earth’s magnetosphere in the frequency range from about 500 
Hz to greater than 100 kHz. During magnetically disturbed periods 
the intensity of this continuum radiation increases significantly, by 
as much as 20 db during large disturbances. In this paper 
authors present a series of observations obtained by the HAW- 
KEYE-1 and IMP-8 spacecraft during a period of greatly enhanced 
continuum radiation intensity which occurred from October 14 to 
October 21, 1974. (GRA) 


21445 (AD-A—011710) Satellite and rocket experiments and 
their feasibility studies. Auroral ionospheric fields and plasma stu- 
dies. Final report, 1 Aug 1973—31 Jan 1975. Ahmed, M.; Mahon, 
H.P.; DuLong, D. (Regis Coll., Weston, Mass. (USA)). 28 Feb 
1975. Contract F19628-74-C-0041. 59p. NTIS $4.25. 

This report covers studies of the global morphology of 
ionization in the altitude region 500 to 10,000 km in the low, mid- 
dle, and polar latitude regions and studies of electric field in the 
high latitude region to investigate the physical processes operating 
during quiescent magnetic conditions and during geophysically 
disturbed periods. (GRA) 


21446 (AD-A—011763) Moment-transport equations for 
wave— interactions in the magnetosphere. Interim report. 
Cornwall, J.M. (Aerospace Corp., El Segundo, Calif. (USA)). 15 
May 1975. Contract F04701-74-C-0075. 4lp. NTIS $3.75. 

The particle transport equation which describes radial diffu- 
sion combined with quasi-linear diffusion by waves is analytically 
intractable, and is usually dealt with by fixing a priori either the 
radial transport term or the wave diffusion term. However, by tak- 
ing moments of the transport equation it is possible to estimate the 
wave intensity and wave diffusion coefficient in a simple way in 
terms of the particle transport and loss processes. Substituting 
these estimates in the moment equations, one derives a series of 


grid using the Finch and field model. Environ- 
mental 
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radial transport eee. og general, non-linear) for moments of 
the distribution fi he density, the average energy, 
and the average sets Hie energy. (GRA) 


21447 (AD-A—013689/5ST) The energetic electron environ- 
ment in circular polar orbits. Interim report. Vampola, A.L. 
(Aerospace Corp., El Segundo, Calif. (USA). Space Physics Lab.). 
15 Jul 1975. Contract F04701-75-C-0076. 61p. NTIS $4.25. 

Energetic electron measurements made during the latter 
half of 1966 by a magnetic spectrometer on spacecraft 1966-70A 
(OV3-3) are used to provide plots of the probability function 
P(f>f,) for circular polar orbits at various altitudes under varying 
magnetospheric conditions. The plots are intended for use in deter- 
mining the total fluence to which low-altitude polar-orbiting satel- 
lites will be exposed and also the probability that a critical 
threshold flux at a given energy will be exceeded. (GRA) 


21448 (AD-A—014612) Entry of low-energy solar protons into 
the earth's magnetotail. Progress report. Saflekos, N.A.; Van Allen, 
J.A.; Sarris, E.T. (lowa Univ., lowa City (USA). Dept. of Physics 
and Astronomy). Aug 1975. Contract N00014-68-A-0196-0009. 
Tip. NTIS $4.25. 

The access of low-energy solar protons (E/sub p/ > 0.3 
MeV) from the interplanetary medium into the earth’s magnetotail 
was studied using observations obtained by Explorers 33, 34, and 
35 over a 4.5 year period. Emphasis is on events whose intensi- 
ty—time profiles exhibit sharply defined discontinuities observed 
by at least one of the three spacecraft in the interplanetary medi- 
um and another within the magnetotail. (GRA) 


21449 (AD-A—015858) Nuclear burst induced shock wave 

of energetic electron injection into the magnetosphere: ap- 
plication of streaming plasma instabilities to shock structures. Scien- 
tific report No. 1, 1 Jul 1974—30 Jun 1976. Cipolla, J.W.; Golden, 
K.L; Silevitch, M.B. (Northeastern Univ., Boston, Mass. (USA)). 
15 Jul 1975. Contract F19628-75-C-0012. 35p. NTIS $3.75. 

A parallel shock wave structure is modeled as a region of 
interpenetrating streams of cold unshocked and hot shocked ions. 
The linear dispersion theory predicts that unstable whistlers can 
stand and therefore grow to large amplitude at the leading edge of 
weak and intermediate strength shocks. Magnetosonic instabilities 
and their role in the structure of perpendicular shock waves were 
also studied. Since these instabilities are not stationary in the 
shock layer, they cannot play a principal role in the structure. 
(GRA) 


(AD-A—016175) The amplitude distribution of field- 
northern high la 


= currents at titudes observed by TRIAD. In- 

terim report. lijima, T.; Potemra, T.A. (Johns Hopkins Univ., 
Silver a Md. ( USA). Applied Physics Lab.). Aug 1975. 36p. 
NTIS $3. 

The. spatial distribution and magnitudes of field-aligned cur- 
rents at 800 km altitude over northern high latitudes were deter- 
mined from TRIAD magnetometer data recorded at College, 
Alaska, during the period from July 1973 to October 1974. (GRA) 


21451 (AD-A—016398) Pel and PcS micropulsation polariza- 
tion Environmental research papers. McClay, J.F. (Air 
Force Cambridge Research Labs., L.G. Hanscom Field, Mass. 
(USA)). 29 May 1975. 29p. (AFCRL-TR—75-0307; AFCRL- 
ERP—534). NTIS $3.75. 

The position taken in this report is that the observable fea- 
tures of any pulsation or pulsation event are explained in terms of 
the physical properties of the eigenmodes of the system for a par- 
ticular quasi-stationary state or a slowly varying sequence of quasi- 
stationary states. Discussed are: Field configuration of the eigen- 
modes for the resonance model; physical properties of polarization 
and magnetic energy density; latitudinal and diurnal variations in 
Pc4-5 H-D polarization patterns (including the demarcation 
latitude); and the simultaneous occurrence of left-and right-handed 
polarization in a Pcl event. (GRA) 


21452 (AD-A—016569) Proton flux data obtained on Air 
Force satellite 72-1 over the period October 1972—February 1973. 
Holeman, E.; Filz, R. (Emmanuel Coll., Boston, Mass. (USA)). 
Jun 1975. Contract F19628-73-C-0190. 42p. NTIS $3.75. 

See also report dated Jun 1974, AD—786477. 

This report provides a table of trapped proton directional 
and omnidirectional fluxes. The fluxes are obtained by summing all 
available data over the period October 1972 to February 1973. No 
corrections are made for instrumental effects or time variations. 
(GRA) 


21453 (AD-A—017001) Examples of plasma flows within the 
earth’s ere. Research report. Frank, L.A.; Ackerson, 
K.L. (lowa Univ., lowa City (USA). Dept. of Physics and Astrono- 
my). Sep 1975. Contract N00014-68-A-0196-0009. 25p. NTIS 
$3.25. 
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Examples of observed flows of plasmas in the dayside mag- 
netosphere near the magnetopause, within the ring current in the 
local-evening sector, and at two positions simultaneously in the 
—_ sheet are presented. These measurements were gained with 

EPEDEA plasma instruments on the satellites IMP’s -6 and -7. 
Flow velocities inside the magnetopause in the dayside magneto- 
sphere are typically 25 to 75 km/s, and are directed generally 
parallel to the tangent to the nearby magnetopause with a small 
component directed into this boundary. Bulk flow speeds within 
the ring current ranged from the instrument threshold of about 20 
km/s to speeds of 50 km/s. Strong tailward ‘jetting’ of plasmas, in 
the range of 200 to 300 km/s, at geocentric radial distances about 
35 R/sub E/ in the plasma sheet is found to be often associated 
with the occurrence of magnetic substorms. (GRA) 


21454 Magnetospheric physics. Proceedings of the Summer Ad- 
vanced Study a Sheffield, England, August 13—24, 1973. 
McCormac, B.M. (ed.). Dordrecht, Netherlands; D. Reidel 
Publishing Co. (1974). 408p. $54.40. 

The structure and characteristics of the magnetosphere are 
considered, giving attention to the reconnecting magnetosphere, 
questions of ionosphere-magnetosphere coupling, the topology of 
the geomagnetic field, the theory of the Jovian radiation belts and 
pitch angle diffusion of relativistic electrons in the plasma sphere. 
Other subjects explored are related to plasma convection and elec- 
tric fields or to wave-particle interactions. Substorm phenomena 
are also discussed, taking into account ground based magnetic 
signatures of the phases of magnetospheric substorms, critical 
problems in establishing the morphology of substorms in space, 
and the dynamics of auroral absorption. 


21455 Reconnecting magnetosphere. Sonnerup, B.U.O. 
(Dartmouth Coll., Hanover, NH). pp 23-33 of In Magnetospheric 


physics. McCormac, B.M. (ed.). Dordrecht, Netherlands; D. Reidel 
Publishing Co. (1974). 

From Proceedings of the Summer Advanced Study Institute; 
Sheffield, England (13 Aug 1973). 

The terms closed and open magnetosphere are defined. It 
appears that some kind of open model is effective during dynami- 
cally active periods. The conditions of the closed magnetosphere 
can possibly prevail during quiet periods. The steady-state open 
magnetosphere is discussed along with nonsteady effects, field 
reconnection geometries, and limits on reconnection. The mag- 
netopause structure is examined and attention is given to steady 
and nonsteady magnetospheric convection. (IAA) 


21456 Neutral line in the magnetotail. Nishida, A. (Tokyo 
Univ.). pp 35-44 of In Magnetospheric physics. McCormac, B.M. 
(ed.). Dordrecht, Netherlands; D. Reidel Publishing Co. (1974). 

From Proceedings of the Summer Advanced Study Institute; 
Sheffield, England (13 Aug 1973). 

A summary is provided of an analysis of the X-type neutral 
line which is formed in the near tail region during the substorm ex- 
pansion phase. The analysis is partly based on magnetic-field data 
concerning the magnetotail and the interplanetary space obtained 
with the aid of Explorer 33 and 34. Low-energy electron observa- 
tions conducted by Vela 4A in the magnetotail are also con- 
sidered. Questions of neutral-line formation during substorms are 
discussed along with aspects of associated plasma sheet behavior 
and the significance of interplanetary conditions. (IAA) 


21457 Topology of the geomagnetic field. Scholer, M.; Morfill, 
G. (Max-Planck-Institut fuer Physik und Astrophysik, Garching, 
Ger.). pp 61-72 of In Magnetospheric physics. McCormac, B.M. 
(ed.). Dordrecht, Netherlands; D. Reidel Publishing Co. (1974). 

From Proceedings of the Summer Advanced Study Institute; 
Sheffield, England (13 Aug 1973). 

Questions of static quiet-time topology are considered, tak- 
ing into account the magnetohydrodynamic approximation for the 
plasma sheet, the Mead-Fairfield model, and observations reported 
by Sugiura et al. (1971). Currently used field models are com- 
pared. The topology derived from energetic particle observations is 
discussed along with the magnetospheric topology at disturbed 
times. (IAA) 


21458 Pitch distributions of energetic electrons in the 
equatorial regions of the outer magnetosphere: OGO-S observations. 
West, H.I. Jr.; Buck, R.M. (Univ. of California, Livermore). pp 93- 
104 of In Magnetospheric physics. McCormac, B.M. (ed.). Dor- 
drecht, Netherlands; D. Reidel Publishing Co. (1974). 

From Proceedings of the Summer Advanced Study Institute; 
Sheffield, England (13 Aug 1973). 


21459 Pitch angle distribution of electrons with energies 
greater than 40 keV. Fritz, T.A. (Space Environment Lab., 
Boulder, CO). pp 105-115 of In Magnetospheric physics. McCor- 
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—_, = -M. (ed.). Dordrecht, Netherlands; D. Reidel Publishing Co. 
( ) 

From Proceedings of the Summer Advanced Study Institute; 
Sheffield, England (13 Aug 1973). 

Available observational data are considered and questions 
of pitch angle diffusion are examined, taking into account an ex- 
pression for pitch angle distribution derived by Kennel (1969) and 
observed values of the limiting stable flux. The conclusions of the 
investigation are discussed. The behavior of the electrons con- 
sidered is related to a three-step process involving injection, rapid 
decay, and slow decay. (IAA) 


21460 Pitch angle diffusion of relativistic electrons in the 
plasmasphere. Kuck, G.A. (Air Defense Command, Ent AFB, CO). 
pp 117-127 of In Magnetospheric physics. McCormac, B.M. (ed.). 
Dordrecht, Netherlands; D. Reidel Publishing Co. (1974). 

From Proceedings of the Summer Advanced Study Institute; 
Sheffield, England (13 Aug 1973). 

Whistler mode electromagnetic waves, which are highly 
variable in both space and time, cause pitch angle diffusion of 
electrons. The effective diffusion coefficient can be radically dif- 
ferent from the instantaneous diffusion coefficient since electrons 
both bounce and sense drift average the waves. Analysis of the 
time evolution of the 1.2 and 2.1 MeV electron pitch angle dis- 
tributions following the October 28 and November 1, 1962, Rus- 
sian high altitude nuclear tests allow the effective diffusion coeffi- 
cients to be obtained for L between 1.75 and 2.5. The evolution is 
consistent with the assumption of scattering by broad band white 
noise near the principal cyclotron harmonic. The data for both 
electron energies can be explained by a diffusion coefficient re- 
lated to a single power law frequency spectrum. (IAA) 


21461 L dependent peaks in the energy spectra of electrons 
precipitating from the inner belt. Imhof, W.L.; Gaines, E.E.; 
Reagan, J.B. (Lockheed Research Labs., Palo Alto, CA). pp 129- 
133 of In Magnetospheric physics. McCormac, B.M. (ed.). Dor- 
drecht, Netherlands; D. Reidel Publishing Co. (1974). 

From Proceedings of the Summer Advanced Study Institute; 
Sheffield, England (13 Aug 1973). 

New data are presented on the distributions in energy of the 
peaks at a given L value, on the variations in the slope of the ener- 
gy vs L value, and on the local times of occurrence. The data in- 
dicate energy selectivity in the processes for precipitating electrons 
from the outer edge of the inner radiation belt. The central ener- 
gies of the peaks vary with L as expected for cyclotron resonance 
with waves of a constant fequency. (IAA) 


21462 Morphology of energetic O* in the magnetosphere. Shel- 
ley, E.G.; Johnson, R.G.; Sharp, R.D. (Lockheed Research Labs., 
Palo Alto, CA). pp 135-139 of In Magnetospheric physics. McCor- 
mac, B.M. (ed.). Dordrecht, Netherlands; D. Reidel Publishing Co. 
(1974). 

From Proceedings of the Summer Advanced Study Institute; 
Sheffield, England (13 Aug 1973). 

A summary is presented of the present state of knowledge 
concerning the morphology of the energetic O(+) fluxes which 
have been observed in the magnetosphere during magnetically 
disturbed periods. The source of the O(+) fluxes is almost cer- 
tainly in the ionosphere. If charge components of oxygen other 
than O(+) are present, their fluxes are small compared with the 
observed fluxes of O(+). It is pointed out that a significant part of 
the stormtime ring current might consist of both H(+) and O(+) 
originating in the ionosphere. (IAA) 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


REFER ALSO TO CITATION(S) 19890, 21717 


21463 Nuclear polarization in muonic helium. Rinker, G.A. 
(Los Alamos Scientific Laboratory, University of California, Los 
Alamos, New Mexico 87545). Phys. Rev., A; 14: No. 1, 18-29(Jul 
1976). 

Nuclear-polarization energy shifts are calculated for the 
low-lying levels of muonic *He and ‘He. In ‘He, the shift of the 
2s,/2 level is found to be - 3.1 meV, in agreement with the result of 
Bernabeau and Jarlskog. The corresponding shift in *He is - 4.9 
meV. Other corrections to the energy levels are calculated, with 
the improved result that the total theoretical 2s,/,-2p3/, energy dif- 
ference in ‘He is 1.8131 - 0.102r? +- 0.001 eV, where r is the 
nuclear rms charge radius (in femtometers). Together with the 
measured value 1.5274 +- 0.0009 eV, this implies r = 1.674 +- 
0.004 fm, which is consistent with available electron scattering 
data. (AIP) 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 19980, 21845, 22014 


21464 (AD-A—013259) Molecular beam scattering from clean 
surfaces of alkali halides. Interim technical report. Meyers, J.A. 
(Pennsylvania State Univ., University Park (USA). Dept. of 
Physics). Aug 1975. Contract N00014-67-A-0385-0015. 102p. 
NTIS $5.25. 

Molecular beam scattering of light gases from in-situ 
cleaved alkali halide surfaces has been studied as a means of 
developing molecular beam scattering as a surface characterization 
tool and as a means of obtaining information about the gas 
atom—solid surface potential interaction. For ‘He scattering from 
LiF carried out under improved resolution the main results are as 
follows: There are four bound states in the surface potential well; 
most of the structure previously designated as ‘fine structure’ may 
be due to transitions to these four levels; the transitions involving 
the (01) and (0,-1) reciprocal lattice vectors are strong; the widths 
of the lines are consistent with the velocity distribution; and the 
observed energies agree fairly well with those .calculated by 
Tsuchida. It has been shown in this study that molecular beam 
scattering 1s a valuable tool in the characterization of gas 
atom—surface potentials. (GRA) 


21465 (IPPCZ— 187) Time-independent canonical perturbation 
theory for nearly multiple-periodic Sedlacek, Z. 
(Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky Plazmatu). 
Mar 1974. lip. NTIS (US Sales Only). 

A modification of the classical canonical time-independent 
perturbation theory is presented for nearly multiple-periodic 
systems having the Hamiltonians of the form H = H,(Jsub(a)) + 
lambda H,(wsub(a),Jsub(a);qsub(k ),psub(k)) + lamb- 
+ ... where H,, 

- are periodic functions of angles wsub(a). The perturbation 
procedure is based on the averaging of the Hamilton-Jacobi equa- 
tion over angles wsub(a@). The existence of motion constants for all 
orders of the perturbation theory is shown for both non-degenerate 
and intrinsically degenerate systems. 


21466 (KFTI—74-19, pp 85-92) Production of the 
ions and fast atoms in electron-ion oscillating discharge. Rashkovan, 
V.M.; Trubchaninov, F.M.; Khizhnyak, N.A. 1974. (In Russian). 

In Nuclear science and engineering problems. 

The paper studies an electron-ion oscillation discharge 
which is the source not only of positive and neutral particles but 
also of negative ions. The negative ions are formed in the ion oscil- 
lation region when oscillating ions collide with atoms and 
molecules of a neutral gas. The relations between the components 
of the escaping beam are proportional to the values of the effec- 
tive cross-sections for the formation of each sort of particle. The 
yield of each type of particle has an optimum value for certain 
values of P, H, U, and U,. The peak of the yield of negative ions is 
displaced in the direction of large pressures relative to the yield of 
neutral particles, and an increase in the magnetic field shifts the 
peak of flux density j and j~ towards the lower pressures. The 
negative ions escaping from the discharge have an energy spectrum 
with a half-width in the range 0.03Qpsi,. The introduction of an 
additional electrode with independent adjustment of potential into 
the discharge chamber leads to a substantial improvement in the 
focusing of the oscillating ions and consequently to an increase in 
the total number of escaping particles. 


21467 (KFTI—74-19, pp 81-84) On the limiting oscillation 
amplitude in waveguide with slow waves in the presence of electron 
beam. Shcherbinin, G.P.; Khizhnyak, N.A. 1974. (In Russian). 

In Nuclear science and engineering problems. 

The possibility of constructing a theory of non-linear in- 
teraction between an electron flux and slow electromagnetic waves 
is considered. The limits of an approximation which can be made 
by using the Bogolyubov-Mitropolsky method is discussed. The na- 
ture of non-linear solution depends to an important extent on the 
system of calculation chosen for describing beam motion. 


21468 (SAND—76-5122(Vol.1), pp 247-254) Z/sub e/ < 10 
pinched -lectron diodes. Poukey, J.W. (Sandia Labs., Albuquerque, 
NM). 1975. 

From |. international topical conference on electron beam 
research and technology; Albuquerque, New Mexico, USA (3 Nov 
1975). 

In Prodeedings of the international topical conference on 
electron beam research and technology. 

High current pinched electron flow in diodes is shown to be 
self-limiting in the sense that for given diode voltage the electron 
current approaches a limiting value as R/d (cathode radius/gap) 
yields infinity. The consequence is that in order to achieve elec- 
tron impedances Z/sub e/ less than 1, one may have to inject 
high-atomic-weight plasma into the diode. (auth) 
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21469 (UCRL-Trans— 10773) Investigation of the channeling 
of light ions through gold crystals having thicknesses of several hun- 
dreds of angstroms from 0.5 to 2 MeV. Poizat, J.C.; Remillieux, J. 
Translated 7 M. Marlo from J. Phys. (Paris); 33: 1013- 
1025(1972). 25p. Dep. NTIS $3.50. 

A technique to obtain a few hundred A thick self-supporting 
gold crystal is described. These crystals have been used to perform 
three channeling experiments with 0.5 to 2 MeV light ions: i) The 
wide angle scattering probability as a function of the distance from 
the crystal surface was studied for a beam of particles incident in 
planar and axial directions. ii) The influence of channeling on the 
light emission from crystal-excited atomic beams was investigated. 
iii) A strong channeling effect was found on the probability of 
transmission of a molecular beam of H,* ions through a thin 


crystal. 


21470 Recoil-implanted antimony-doped surface layers in sil- 
icon. Shannon, J.M. (Mullard Research Labs., Surrey, Eng.). pp 
37-43 of In Applications of ion beams to materials, 1975. Carter, 
G. (ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

Recoil implantation from antimony films has been examined 
as a technique for producing highly doped surface layers in silicon. 
The recoil yield was calculated from backscattered ‘He data after 
the films had been bombarded with either krypton or neon and 
subsequently removed by sublimation. Electrical activities and im- 
purity profiles of the surface layers formed by krypton recoil im- 
plantation were ascertained using techniques based on the detailed 
analysis of recoil-implanted Schottky diodes. (auth) 


21471 ‘*He-induced damage in superconducting Nb—Ge films. 
Poate, J.M.; Testardi, L.R.; Storm, A.R.; Augustyniak, W.M. (Bell 
Labs., Murray Hill, NJ). pp 176-182 of In Applications of ion 
beams to materials, 1975. Carter, G. (ed.). London; Inst. of 
Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

The values of T/sub c/ for superconducting Nb—Ge films 
are shown to be very susceptible to radiation damage. Defects in- 
troduced by 2 MeV ‘He particles produce a T/sub c/-resistance 
ratio correlation similar to that for as-grown films and a T/sub c/- 
lattice parameter correlation resembling both film and bulk 
behavior. It is suggested that simple antistructure defects in a per- 
fect lattice are not primarily responsible for lowering T/sub c/ for 
the case of ‘He damage in the sputtered films. (auth) 


21472 Ion-implanted surface alloys in copper and aluminium. 
Sood, D.K.; Dearnaley, G. (Atomic Energy Research Establish- 
ment, Harwell, Eng.). pp 196-203 of In Applications of ion beams 
to materials, 1975. Carter, G. (ed.). London; Inst. of Physics 
(1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

Alloys are usually formed by dissolving one species in 
another under thermal equilibrium. The choice of alloying species 
is therefore limited by chemical solubility and reactivity. High-dose 
ion implantation should make it possible to form surface alloys, 
under non-equilibrium conditions, even with species which are 
completely immiscible. We have chosen to implant twenty dif- 
ferent ions in Cu and Al single crystals, which are either immisci- 
ble or have very small expected solid solubilities. High doses are 
used to form the surface alloys. Rutherford backscattering and 
channelling of helium ions are employed to determine the substitu- 
tional fraction of the solute atoms, and the depth and amount of 
disorder in the substrate. Solid solubilities are derived from the 
measured substitutional fractions. Mo, Ru, Ta and Bi in Cu; and 
Mo and Cu in Al show quite high solid solubilities. Hume-Rothery 
rules are violated in Cu but are obeyed well in Al. The disorder 
depths are anomalously high, 7—19 times the range of the im- 
planted ions in Cu and 2—7 times the ranges in Al. The thermal 
stability of the exotic surface alloy of Mo in Cu and of the accom- 
panying disorder is also studied. These results are interpreted in 
terms of the collision cascade theory and a model based upon the 
effects surface compressive stress. (auth) 


21473 Backscattering of 15 to 30 keV *He from metal surface. 


Bottiger, J.; Rud, N. (Univ. of Aarhus, Denmark). pp 224-227 of 
In Applications of ion beams to materials, 1975. Carter, G. (ed.). 
London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 
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The retention of 15—30 keV *He perpendicular incident on 
polycrystalline gold and silver targets has been measured. By as- 
suming no out-diffusion, reflection coefficients are derived. The 
reflection coefficients obtained are in good agreement with 
theoretical calculations. (auth) 


21474 Use of ion beams to produce collision cascades in metals. 
English, C.A. (Atomic Energy Research Establishment, Harwell, 
Eng.). pp 257-261 of In Applications of ion beams to materials, 
1975. Carter, G. (ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

The use is discussed of ion beams to produce one of the 
major components of the damage generated during neutron 
damage, namely, collision cascades. Heavy ions of less than 100 
keV produce a high degree of damage within a small volume, 
referred to as a collision cascade, and observations in the electron 
microscope have shown that the vacancy-rich centers of these 
cascades can collapse to vacancy loops to produce a very simple 
damage structure that is within 100 A of the entrance surface of 
the foil. In this paper it is shown how the study of these loops can 
reveal considerable information about collision cascades, such as 
the influence of material purity and irradiation temperature on the 
vacancy survival in the cascades and cascade collapse. The 
relevance of these studies to problems in the neutron damage of 
metals is stressed. (auth) 


21475 Study of radiation damage resulting from the implanta- 
tion of molecular ions, using electron microscopy techniques. Bean- 
land, D.G. (Atomic Energy Research Establishment, Harwell, 
Eng.); Freeman, J.H.; English, C.A. pp 262-266 of In Applications 
of ion beams to materials, 1975. Carter, G. (ed.). London; Inst. of 
Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

The nature and form of the radiation damage resulting 
from the implantation of molecular ions has been studied using 
electron microscopy techniques. Di- and tri-atomic molecular ions 
have been implanted and comparisons made with the results for 
atomic ions. The experiment has been devised to determine if 
separate cascades are visible in the electron microscope images 
and, if so, what information can be obtained about their nature 
and relative separation. The conditions used for this experiment 
entail the creation of approximately one defect image for each in- 
cident atomic ion. The defects seen are predominantly vacancy 
loops. The ion beam must satisfy stringent purity requirements and 
the techniques used to ensure the purity of the molecular ion beam 
are described in detail. Preliminary results have been obtained for 
the implantation of antimony into silver and copper crystals. Multi- 
ple defect images have been observed in the case of implanted 
molecular ions, supporting the contention that the atoms of the 
molecule become dissociated and form individual collision 
cascades. This technique can, consequently, be used to given infor- 
— relating to the lateral displacement of implanted ions. 
(auth) 


21476 Channelling investigations of the interaction between 
solute atoms and irradiation-produced defects in metals. Howe, 
L.M.; Swanson, M.L. (Chalk River Nuclear Labs., Ont.). pp 273- 
279 of In Applications of ion beams to materials, 1975. Carter, G. 
(ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

The backscattering of 1—2 MeV He* ions from irradiated 
single crystals of Cu and Zr was measured to study the interactions 
between solute atoms and point defects produced by in situ He*- 
ion bombardment. The increase in dechannelling was used as a 
non-selective bulk measure of irradiation damage, while the 
backscattering yields from selected solute atoms were used to 
determine the displacements of the solute atoms. (auth) 


21477 Trapping of hydrogen ions in zirconium for ion energies 
between 0.3 and 6 keV. Bohdansky, J.; Roth, J.; Poschenrieder, 
W.P. (Max-Planck-Institut fuer Plasmaphysik, Munich). pp 307- 
312 of In Applications of ion beams to materials, 1975. Carter, G. 
(ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

The trapping efficiency of hydrogen ions in polycrystalline 
zirconium at about 150°C has been measured for implantation 
energies between 0.3 and 6 keV, which are typical for particle 
energies in a fusion plasma. A _ high-current ion source 
(duopigatron) was used for the implantation of hydrogen ions at 


doses between 3 and 20 C cm™*. The trapping efficiency was 
defined by the weight increase of the zirconium targets. To correct 
the data for the weight loss due to sputtering, the sputtered materi- 
al was collected on a beryllium plate and analyzed by Rutherford 
backscattering. The measured trapping efficiency is about 85 per- 
cent at 6 keV and still 70 percent at 2 keV. At energies below 1.5 
keV the efficiency decreases rather rapidly to values below 30 per- 
cent at 0.3 keV. A comparison of the results with calculated data 
of the total reflection coefficient (Robinson) gives fair agreement 
and supports the assumption that only kinetically reflected parti- 
cles are not trapped. The strong decrease of the trapping efficiency 
below 1.5 keV is probably caused by an oxide layer at the zirconi- 
um surface. This assumption is supported by SIMS measurements 
of the oxide layer thickness, which was of the order of the mea- 
sured mean projected range of | keV hydrogen ions. The range 
profile of the hydrogen ions was determined by deuterium implan- 
tation at -110°C and subsequent analysis using the d(*He,p)*He 
reaction. 


21478 Replacement collision probabilities for energetic incident 
ions. Brice, D.K. (Sandia Labs., Albuquerque, NM). pp 334-339 of 
In Applications of ion beams to materials, 1975. Carter, G. (ed.). 
London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

An integral equation governing the behavior of the replace- 
ment collision probability, P(E), as a function of incident ion ener- 
gy, E, has been derived following the procedure of Dederichs et al. 
Numerical solutions to this equation have been obtained using the 
low-energy power-law limit of the Thomas—Fermi atom elastic 
scattering cross section. The form of P as a function of reduced 
energy epsilon (= E/E/sub d/, where E/sub d/ is the displacement 
threshold energy) is determined by three parameters; m, the power 
parameter in the power-law cross section; y, the maximum frac- 
tional energy transfer in an ion—target atom elastic collision; and 
rho, a paremeter which is proportional to the interaction potential 
strength, but also depends on E/sub d/ as well as the maximum im- 
pact parameter chosen for the binary collision model. For large 
values of rho, P(E) exhibits considerable structure at low energies. 
For all values of rho and y, P(E) limits to a constant value at suffi- 
ciently high incident energy (E approximately 100 E/sub d/). The 
high-energy limit, P/sub infinity/, is a strong function of both rho 
and y. This contrasts with results obtained by Anderson who found 
no dependence for P/sub infinity/ on either the interaction strength 
or E/sub d/. Since no impact parameter cut-off was included in his 
binary collision model, his results correspond to the low rho-value 
limit of our calculation, although he also made other approxima- 
tions not utilized in our work. Our solutions for copper targets 
yield P/sub infinity/ values which increase with increasing Z, from 
zero for Z, less than 6 up to a maximum of 0.8 at Z, = 40 and 
then decrease slowly to 0.3 at Z, = 100. (auth) 


21479 Influence of surface roughness on the intensity of elasti- 
cally scattered low-energy noble-gas ions. Nelson, G.C. (Sandia 
Laboratories, Albuquerque, New Mexico 87115). J. Appl. Phys.; 
47: No. 4, 1253-1255(Apr 1976). 

The influence of surface roughness on the intensity of elasti- 
cally scattered low-energy noble-gas ions has been determined for 
surfaces whose surface displacements are normally distributed. 
This has been done by modeling the effect of shadowing on the 
scattered-ion intensity. The experimental results are in good agree- 
ment with the values predicted by the model. (AIP) 


21480 Radial expansion of self-focused, relativistic electron 
beams. Briggs, R.J.; Hester, R.E.; Lauer, E.J.; Lee, E.P.; Spoerlein, 
R.L. (Lawrence Livermore Laboratory, University of California, 
Livermore, California 94550). Phys. Fluids; 19: No. 7, 1007- 
1011(Jul 1976). 

Measurements of the radial expansion from gas scattering of 
a low v/y relativistic electron beam are presented. The measured 
current density profiles approach a Bennett shape, as predicted 
theoretically, and the rate of expansion of the beam radius with 
distance is in good agreement with the predictions of an envelope 
equation. Locus has been determined. (AIP) 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 20204, 20279 


21481 (SAND— 75-0636) Relativistic orbital and entire-atom 
Compton-profiles for the elements. Biggs, F.; Mendelsohn, L.B.; 
Mann, J.B. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jan 
1976. Contract AT(29-1)-789. 7p. Dep. NTIS $4.50. 

Tables of orbital and entire-atom Compton profiles are 
given for the elements of atomic numbers | less than or equal to Z 
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less than or equal to 102. Relativistic Dirac-Hartree-Fock wave 
functions were used in the numerical calculations. The tables are 
presented in microfiche form. (auth) 


21482 (TID—27031, pp 329-351) Metastable atomic states of 
heavy ions I: x-ray emitting states. 1973. 

In Heavy ion lecture series, Kansas State University, 
1972— 1973. Volume II. 

Metastable atomic states of heavy ions are discussed con- 
sidering only systems containing a few electrons attached to a 
rather highly charged nucleus. Emphasis is on analogs of hydrogen, 
helium, and lithium. 17 figures. (SDF) 


21483 (TID—27031, pp 352-379) Metastable atomic states of 
heavy ions II: x-ray and auger emitting states. 1973. 

In Heavy ion lecture series, Kansas State University, 
1972— 1973. Volume II. 

Decay of metastable atomic states of heavy ions is studied. 
First, the Z dependence of radiative transition probabilities is con- 

then states that (due to selection rules) preferentially 

decay by electron emission are discussed. Some examples of cur- 
rent work in electron spectroscopy are given. 24 figures. (SDF) 


21484 (TID—27031, pp 380-414) Metastable atomic states of 
heavy ions III: auger emitting states and astrophysical topics. 1973. 

In Heavy ion lecture series, Kansas State University, 
1972— 1973. Volume II. 

Metastable atomic states of heavy ions are described. Most 
of the discussion is on three electron systems but systems with 
larger numbers of electrons are briefly considered. Finally, the 
= occurrence of metastable ions is discussed. 33 figures. 
(SDF) 


21485 (UCRL-Trans— 10781) Recombination of iodine atoms 
in highly compressed gases and in liquids. Hippler, H.; Luther, K.; 
Troe, J. Translated from Ber. Bunsenges. Phys. Chem.; 77: No. 12, 
1104-1114(1973). 35p. Dep. NTIS $4.00. 

The recombination of iodine atoms was studied in highly 
compressed gases and in liquids with the aid of laser flash photoly- 
sis and conventional flash photolysis. The pressures of the inert 
gases M = He, Ne, Ar, Kr, Xe, He, Nz, O2, CO,, CH,, CH, and 
C;H, were varied over broad ranges, in some cases between 0.5 
and 1000 atm; experiments in liquid Xe, CO,, C,H, and C,H, were 
also performed. In all cases changes of the reaction order were ob- 
served with increasing density of the inert gas, for He from 3 via 
about 2.5 again to 3, for Ne, Ar, Kr, Xe, H,, Nz, O2, CO,, CH,, 
and C,H, variously from 3 to about 2, and for C;H, from 3 to 
about 3.3. There is a smooth transition from the high pressure gas- 
phase to the liquid-phase rate constants. The significance of the 
energy transfer and the complex mechanism are discussed on the 
basis of the observed pressure dependences of the rate constants. 
The equilibrium constants of the complexes I + M reversible IM 
are estimated. 


21486 Variational principle applied to h pressure 
shifts. Das, G. (Argonne National Lab., TN). Phys. Rev., A; 12: 
No. 1, 335-337(Jul 1973). 

The I figuration-variation approach to the problem 
of the hyperfine pressure shift for interacting atoms is analyzed 
with respect to some recent criticisms. (auth) 


21487 Multiconfiguration studies of some low-lying bound 
states of VH. Henderson, G.A.; Das, G.; Wahl, A.C. (Argonne Na- 
tional Lab., IL). J. Chem. Phys.; 63: No. 7, 2805-2809(1 Oct 
1975). 


21488 A of the configurations 5d*6s’ in Pt I through Hg 
Ill and 5d°6P in Pt I through Bi VI. Goldsmith, S.; Conway, J.G. 
(Univ. of California, Berkeley). J. Opt. Soc. Am.; 65: No. 11, 
1371-1375(Nov 1975). 

The levels of the configurations 5d*6s? in Pt I through Hg III 
and 5d%6p in Pt I through Bi VI were calculated and compared 
with experiment. The experimental levels of 5d%6p in Pt I and 
5d*6s* in Au II do not agree with the calculated values. Some 
minor corrections are suggested for the other ions. The published g 
factors of Au II are shown to be rather doubtful. (auth) 


21489 (LA-tr—76-9) Explanation of the selective dissociation 
of SF, molecules in a strong infrared laser field. Ambartsumian, 
R.V.; Gorokhov, Yu.A.; Letokhov, V.S.; Makarov, G.N.; Puretskii, 
A.A. Translated by A.D. Cernicek from Zh. Eksp. Teor. Fiz.; 23: 
26-30( 1976). 9p. Dep. NTIS $3.50. 

Experimental results for the frequency and power depen- 
dence of the selective dissociation rate of SF, molecules by in- 
frared laser radiation are presented. On the basis of these results, a 
possible mechanism for the process is offered. (auth) 
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21490 Raman from an UO.. Colwell, 
P.J. (Michigan State Univ., East Lansing); Rahn, L.A.; Walker, 
C.T. pp 239-243 of In Light scattering in solids. Balkanski, M 
(ed.). Paris; Flammarion Sciences (1976). 

From 3. international conference on light scattering in 
solids; Campinas, Brazil (25 Jul 1975). 

See CONF-750731—. 

Raman measurements from antiferromagnetic (T/sub N/ = 
30.8K) uranium dioxide (UO,) are reported. Raman measurements 
include the observation of two zone center (magnetic zone) mag- 
nons (one-magnon), the observation of a soft zone boundary 
(magnetic zone) magnon, and the observation of either odd parity 
zone center and zone boundary (chemical zone) transverse optic 
phonons or magnetic excitons. (auth) 


21491 Direct observation of mixing of rotational states in com- 
pressed solid deuterium by Raman scattering. Silvera, I.F.; Berk- 
hout, P.J. (Univ., Amsterdam). pp 742-746 of In Light scattering 
in solids. Balkanski, M. (ed.). Paris; Flammarion Sciences (1976). 

From 3. international conference on light scattering in 
solids; Campinas, Brazil (25 Jul 1975). 

See CONF-750731—. 

Raman scattering measurements are described in which the 
mixing of the rotational states in solid molecular deuterium has 
been measured directly (auth) 


21492 Population inversion of Al XI in a laser plasma. 
Kononov, E.Y.; Koshelev, K.N.; Levykin, Y.A.; Sidel’nikov, Y.V.; 
Churilov, S.S. (Institute of Spectroscopy, Academy of Sciences of 
the USSR, Akademgorodok, Moscow Province). Sov. J. Quant. 
Electron. (Engl. Transl.); 6: No. 3, 308-311(Mar 1976). 

It was established experimentally that the population of the 
Al XI levels with n=4 and 5 became inverted relative to the n=3 
level in a recombining laser plasma at distances of ~SO—500 yw 
from the target surface. The relative populations of the levels were 
determined from the intensities of the lines in the series of the 2p- 
nd transitions in Al XI allowing for the self-absorption. The ratio 
of the populations of the 4d and 3d levels in the dense zone of the 
plasma with N/sube/ ~107° cm~* was ~1.8, which corresponded to 
a population inversion of AN~10'* cm~*. In this zone the gain for 
the 3d-4f line of Al XI (A=154 A) was estimated to be 0.1 cm™'. 
An investigation was made of the recombination of He-like Al XII 
ions and the electron temperature was determined as a function of 
the distance from the target surface. (AIP) 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 21650 


21493 (ORO— 2434-12, pp 28-33) Muonic x-ray studies. 
1976. 

In Experimental study of nuclear models. I. Decay schemes 
and nuclear reactions. II]. Muonic x-ray studies. Progress report, 
October 1, 1975—August 31, 1976. 

Considerable progress has been made in the study of 
muonic x-rays. A major paper resulting in part from this contract 
in collaborations with LASL on muonic x-rays of the medium mass 
nuclei is reviewed and progress on the muonic x-ray spectra on Os- 
Pt nuclei presented. A quasi-model independent use of muonic x- 
ray spectra has been developed and should be very important not 
only to our research program but to all muonic x-ray programs stu- 
dying deformed nuclei. Finally, a summary of publications, lec- 
tures, personnel, miscellaneous items and budget use is appended. 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 20288, 21408, 21712 


21494 (AD-A—010421) The effect of several configuration in- 
teraction target states on the elastic scattering of low-energy elec- 
trons by complex atoms. Physical sciences research papers. Smith, 
E.R. (Air Force Cambridge Research Labs., L.G. Hanscom Field, 
Mass. (USA)). 28 Jan 1975. 25p. (AFCRL-TR—75-0054; 
AFCRL-PSRP—625). NTIS $3.25. 

The total wave function (target plus incident electron) is 
represented by a close coupling expansion. For complex atoms 
such as atomic helium and oxygen, the effects of configuration in- 
teraction target states are discussed and analyzed, in part. For 
atomic helium, the doublet S partial-wave elastic cross section ob- 
tained using a He configuration interaction ground state is virtually 
identical with the corresponding cross section obtained using a 
Roothaan—Hartree—Fock ground state. In all cases studied, the 
elastic phase shift is shown to increase with the addition of atomic 
states and explicit correlation states into the expansion for the 
total wave function. For atomic oxygen, the quartet P partial-wave 
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elastic phase shift can increase to such an extent as to introduce a 
‘resonance’ behavior into the low-energy part of the elastic cross 
section. Finally, a second procedure is discussed for including cor- 
relation states when CI target states are used in the close-coupling 
expansion. (GRA) 


21495 (AD-A—010433) Electron capture from TI*(6s*) and 
Li* by protons. Final report. Mapleton, R.A.; Schneeberger, M.F.; 
Steel, C.A. Jr. (Air Force Cambridge Research Labs., L.G. Han- 
scom Field, Mass. (USA)). 28 Jan 1975. 29p. (AFCRL-TR—75- 
0053; AFCRL-PSRP—624). NTIS $3.75. 

The impact parameter version of the two-state approxima- 
tion is used to calculate the cross sections for the two processes, 
(A) H* + Li*(1s?) to H(1s) + Li*#(1s), (B) H*+ + TI*(6s?) to 
H(1s) + TI**(6s). The corresponding differential equations were 
integrated numerically with and without momentum transfer (mt) 
for process (A), but owing to the numerical complexity of the 
equations describing process (B) only the case mt = 0 was evalu- 
ated. Cross sections for (A) are compared with and without the in- 
clusion of mt, and similarities between the two processes, (A) and 
(B), are discussed. The cross-section impact-energy variations for 
capture from TI* and capture from the neutral atoms Kr and Xe 
are compared. (GRA) 


21496 (AD-A—010596) Electronic excitation in collisions of 
fast protons and hydrogen atoms with NO, N,O, CO,, and OCS. In- 
terim report. Birely, J.H.; Johnson, P.A. (Aerospace Corp., El 
Segundo, Calif. (USA)). 15 Apr 1975. Contract F04701-74-C- 
0075. 20p. NTIS $3.25. 

Analyses of radiation in the 115- to 850-nm range produced 
by collisions of 10- to 25 keV and H* and H with NO, N,O, CO,, 
and OCS under thin target conditions have been carried out. The 
most prominent features for the polyatomic targets are emitted by 
excited parent molecule ions. Except in the case of OCS, for which 
weak CO* bands were detected, the cross sections for dissociative 
excitation to yield diatomic fragments are extremely small. These 
observations in conjunction with results obtained elsewhere for 
other projectile ions provide further evidence that, in the competi- 
tion among allowed excitation channels, details of the electronic 
structure of the collisfon partners override energy considerations. 
For an NO target, the NO* bands are observed, and, for all of the 
molecules studied, atomic lines resulting from dissociative excita- 
tion are prominent in the spectra. (GRA) 


21497 (AD-A—011705) Fundamental atomic mechanisms in 
the polar cap. Report No. 11 (final), 1 Jul 1974—31 Mar 1975. 
Green, A.E.S. (Florida Univ., Gainesville (USA). Engineering and 
Industrial Experiment Station). 1 Apr 1975. Contract F19628-75- 
C-0022. 98p. NTIS $4.75. 

The ‘detailed atomic cross section’ (DACS) approach to 
proton energy deposition in N, is extended by calculations of angu- 
lar differential elastic cross sections for proton and hydrogen atom 
impact below | keV. These cross sections serve as a necessary 
input to Monte Carlo computations of the spatial aspect of the 
proton energy deposition. A detailed comparison of Monte Carlo 
and continuous slowing-down approximation methods has been 
carried out to determine the importance of the stochastic and dis- 
crete nature of the energy loss process for protons at energies of | 
keV and lower. The comparison considers the gross features such 
as the efficiency for the excitation of a given state of N, as well as 
more detailed features such as the spatial distribution for the rate 
of excitation of a given state. The detailed nature of the Monte 
Carlo model used allows the determination of the proton and 
hydrogen atom differential flux as a function of position. Analyti- 
cal representations of these flux components provide a simple 
means for the transmission of the vast amount of data generated in 
the Monte Carlo computations. (GRA) 


21498 (AD-A—012010) Influence of collision cross sections for 
electrons, atoms, and molecular systems. Final report, 1 Apr 1971- 
31 Mar 1975. Michels, H.H. (United Technologies Research 
Center, East Hartford, Conn. (USA)). May 1975. Contract 
F44620-71-C-0066. 53p. (R—75-921157). NTIS $4.25. 

The research performed under this contract was directed 
toward the analysis of collisional processes involving electrons, 
ions, and molecules. These collisional processes are of substantial 
interest in basic kinetic studies, as well as in a number of engineer- 
ing applications, particularly in the field of propulsion, chemical 
laser systems and power generation. Several theoretical approaches 
to predict kinetic cross-sections have been investigated. Research 
was performed in the areas of electron-atom, electron-molecule, 
atom-atom, and molecule-molecule collisions. A chronological list 
is given of the 8 journal and book publications and 24 invited talks 
from this program. (GRA) 


21499 (AD-A—012903) Excitation of N II lines from dissocia- 
tion of N, and NO by electron collision. Final report, 1 May 
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1973—1 Nov 1974. Gilbert, J.R.; Lewis, J.W.L. (Arnold Engineer- 
ing Development Center, Arnold Air Force Station, Tenn. (USA)). 
Jul 1975. 67p. (AEDC-TR—75-77). NTIS $4.25. 

Prepared in cooperation with ARO, Inc., Tullahoma, Tenn. 
Rept. No. ARO-VKF-TR—75-3. 

This report, which is the first in a series of studies of dis- 
sociative-excitation processes of electron—molecule collisions, 
describes the results of the measurement of the energy dependence 
of the dissociative-ionization cross sections for the excitation of the 
N II states *F and 'D by electron impact on both N, and NO. The 
ionized atomic nitrogen N II lines at 3995.0 and 5016.4 A were 
produced. The dependence of the optical radiative intensity on 
electron beam energy over the range of 4 to 20 keV was used to 
determine the relative optical dissociative excitation cross sections 
of these two radiating N II levels. The relative cross sections were 
normalized to the known cross-section value of the band (0,0) of 
the N,* First Negative System, and the results are analyzed using 
the Bethe—Born approximation. (GRA) 


21500 (COO— 2186-26) Nuclear Accelerator Laboratory, June 
1, 1974—May 31, 1975. Annual report. (New York Univ., N.Y. 
(USA). Dept. of Physics). Jun 1975. 86p. Dep. NTIS $5.00. 

The work of the Nuclear Accelerator Laboratory in the 
areas of nuclear, solid state, and atomic physics during the period 
June 1, 1974, to May 31, 1975, is presented in the form of brief 
summary articles. Improvements of the heavy-ion beams facilities 
dominated the technical program. The easy availability of various 
heavy-ion beams led to considerable interest in x-ray studies. 
These included both basic studies of the atomic interactions in- 
volved in heavy-ion collisions and application to trace element 
analysis. Complementary x-ray studies using MeV electrons and 
high-energy (10 MeV/nuclear) heavy ions were undertaken. Radia- 
tion damage studies and ion implantation studies using Si and 
diamond were conducted. Considerable time was devoted to the 
study of neutron-induced reactions. Auxiliary equipment was aug- 
mented during the period. 6 figures, 2 tables. (RWR) 


21501 (COO— 3274-20, pp 46-59) Radiation rom heavy ion 
collisions. Kast, J.R.; Elliott, D.O. Jr.; Lee, Y.K.; Madansky, L. 
1976. 

In Nuclear moments and nuclear structure. Annual progress 
report, May 1, 1975—April 30, 1976. 

A series of measurements on non-characteristic x-rays 
produced in ion-atom collisions has been completed. The work 
centered on chlorine-beam measurements of x-ray angular distribu- 
tion and energy spectrum. These measurements were performed at 
the Nuclear Structure Research Laboratory of the University of 
Rochester. 7 figures, 1 table. 


21502 (COO— 3274-20, pp 60-73) Electron spectra from 
heavy ion collisions. McClintock, J.A.; Morgan, G.L.; Lee, Y-K.; 
Madansky, L. 1976. 

In Nuclear moments and nuclear structure. Annual progress 
report, May 1, 1975—April 30, 1976. 

In order to study the electron production in heavy ion colli- 
sions in the energy range of tandem accelerators, an electron spec- 
trometer with a steering magnet was constructed and tested. 
Emphasis is on the soft electrons of atomic origin and electrons 
from non-characteristic transitions involving quasi-molecular or- 
bitals in a continuing study of combined atomic systems. 8 figures. 


21503 Charge exchange cross sections for hydrogen and deu- 
terium ions incident on a Cs vapor target. Meyer, F.W.; Anderson, 
L.W. (Wisconsin Univ., Madison (USA). Dept. of Physics). Phys. 
Lett., A; 54: No. 4, 333-334(22 Oct 1975). 

The total charge exchange cross section sigmasub(+0) has 
been measured for H*,D*,H,*, and D,* incident on Cs in the ener- 
gy range | to 30 keV. The cross sections are found to decrease 
with increasing energy. For a given velocity of the incident ion, the 
cross sections for the atomic, diatomic, and triatomic ions of 
hydrogen and deuterium are observed to be the same. Measure- 
ments of the equilibrium fractions when D,* is incident on Cs are 
also reported. 


21504 (IPPCZ— 196, pp 45-46) Continuous-spectrum radiation 
of high-frequency discharges burning in Ne. Kapicka, V. Jun 1974. 
From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 
In 7. Czechoslovak seminar on plasma physics and technolo- 


Continuous-spectrum radiation was studied emitted by a 
high-frequency discharge burning in neon under a pressure of 0.5 
atm. The possibilitiy is indicated of h.f. discharge diagnostics by 
measuring the relative or the absolute intensity of the continuous 
spectrum. 
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21505 (IPPCZ— 196, pp 32-33) Determination of the electron 
collision cross section for momentum transfer of by mea- 
suring the d.c. conductivity of a plasma. Luknarova, M.; Veis, S. 
Jun 1974. 

From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 

In 7. Czechoslovak seminar on plasma physics and technolo- 


vad The results are given of the experimental determination of 
electron collision cross section for momentum transfer in potassi- 
um vapours by measuring d.c. conductivity of a partially ionized 
a. The plasma was produced in a plasma diode by surface 
ionization of potassium atoms on two tungsten electrodes. 


21506 (TID—27031, pp 133-152) Point charged particles: 
born and bea approaches. 1973. 

In Heavy ion lecture series, Kansas State University, 
1972— 1973. Volume II. 

Comparison is made between the Born approximation and 
the binary encounter approximation as used in calculating atomic 
inner shell vacancy production. Selected examples are compared 
with experimental data. Computations consider only point charges. 
10 figures. (SDF) 


21507 (TID—27031, pp 153-170) Structured projectiles: 
theoretical modeling. 1973. 

In Heavy ion lecture series, Kansas State University, 
1972— 1973. Volume II. 

Production of atomic inner shell vacancies with ions heavier 
than alpha particles is considered. An attempt is made to account 
for the differences in results of using heavy ions in calculations as 
compared with results using point charges. 6 figures. (SDF) 


21508 (TID—27031, pp 171-187) Homonuclear  quasi- 
molecule picture for ion-atom collisions. 1973. 

In Heavy ion lecture series, Kansas State University, 
1972— 1973. Volume II. 

A discussion is presented of inner shell vacancy production 
in ion-atom collisions considering the least bound energy states by 
building up a quasi-molecule out of the collision partners. Calcula- 
pd are compared with selected experimental results. 5 figures. 
( ) 


21509 (TID—27031, pp 188-207) Diabatic models and spec- 
tral features. 1973. 

In Heavy ion lecture series, Kansas State University, 
1972— 1973. Volume II. 

The use of correlation diagrams in explaining features of 
ion-atom collisions is examined. Examples of spectra are provided 
and the concept of level matching is discussed. Comments are 
made on spectrometric investigations of the molecular line ob- 
served using lithium-drifted silicon detectors. 11 figures. (SDF) 


21510 (ERDA-tr—115) Nonresonance perturbation of an 
atomic spectrum in a radiant field. Delone, N.B.; Delone, G.A.; 
Zon, B.A.; Manakov, N.L.; Rapoport, L.P. (AN SSSR, Moscow. 
Fizicheskij Inst.). 1975. Translation of Preprint No. 84. 16p. Dep. 
NTIS $3.50. 

A review is given of non-resonant perturbation of atomic 
spectra by laser radiation. Spectroscopic methods for determining 
dynamic polarizability values for the different typical cases are 
discussed. Advances in the experimental methods are described. 
(GHT) 


21511 Electronic states of ions into vacuum and gases. 
Datz, S. (Oak Ridge National Lab., Tenn. (USA)). Phys. Ser.; 11: 
No. 3-4, 149-156(Mar 1975). 

From Conference on hyperfine interaction studies by 
nuclear reactions and decay; Uppsala, Sweden (10 Jun 1974). 

In the study of hyperfine interactions of nuclear states 
created by nuclear reaction or Coulomb excitation the recoiling 
ion undergoes a series of collisions in which electrons are captured 
and lost and in which electronic excitation and deexcitation take 
place. A knowledge of the electronic states of the ion on a time 
scale commensurate with the lifetime of the nuclear states (1-100 
ps) is vital to the understanding of the field at the nucleus. Atomic 
collision processes in dilute and dense media are discussed in 
terms of charge changing and excitation of both inner and outer 
shell electrons and the application to some perturbed angular cor- 
relation measurements are given. (auth) 


21512 Use of collision data to determine of the 
terms of a negative-ion—atom system. Bydin, Y.F.; Devdariani, 
A.Z.; Kuchinskii, V.V. (A. A. Zhdanov Leningrad State Universi- 
ty). Sov. Phys. - Tech. Phys. (Engl. Transl.); 20: No. 11, 1529- 
1530(Nov 1975). 

Experimental data on the electron spectra and scattering 
cross sections are used to calculate parameters governing the 


ERA VOL. 1, NO. 10 


behavior of the terms of a negative-ion—atom system near the 
point at which the term merges with the continuum, R/subO/. 
Several quantities are calculated: R/subO/; U (R/subO/), which is 
the value of the interaction potential at point R/subO/; and the 
quantity E/sub cr/, which is proportional to the second derivative 
of the term energy for scattering of Cl-, Br-, I", and Sb~ ions by 
He. (AIP) 


21513 Molecule formation in tenuous media: quantum effects 
in spontaneous radiative association. Ramaker, D.E. (George 
Washington Univ., Washington, DC); Peek, J.M. Phys. Rev., A; 13: 
No. 1, 58-64(Jan 1976). 

The semiclassical theory for the spontaneous radiative as- 
sociation coefficient is reviewed. The example of H,* formation 
during a proton collision with a hydrogen atom is considered in 
both the Kramers and Ter Haar and the Bates versions of the 
semiclassical theory. These two semiclassical predictions are identi- 
cal for T greater than 50°K. Below this temperature range they 
differ and show the small-T limiting behavior expected from 
asymptotic considerations. The quantum theoretical rate coeffi- 
cient for the same process is also evaluated. For 500 less than or 
equal to T less than or equal to 32,000°K, the quantum and 
semiclassical rates are in quantitative agreement. The quantum 
rate and the Bates version of the semiclassical rate show identical 
temperature dependence as T becomes small, O(T°), but their 
magnitudes differ for T less than or equal to 500°K. The quantum 
rate always exceeds the Bates semiclassical rate in this temperature 
range, with the maximum difference being nearly an order of mag- 
nitude. This enhancement of the rate of molecule formation due to 
quantum effects is anticipated to be important in the context of 
the interstellar media. 


21514 Theoretical study of autoionizing states and lifetimes in 
multiply excited argon. Ong, W.; Russek, A. (Univ. of Connecticut, 
Storrs). Phys. Rev., A; 13: No. 1, 294-305(Jan 1976). 

Autoionization transition rates have been calculated for a 
representative selection of spectroscopic terms of multiply excited 
argon atoms. The states selected consist of two highly excited elec- 
trons in the Rydberg states (n = 4,5), together with one or two 
vacancies in the valence shell (n = 3) and a single vacancy in the 
inner shell (n = 2). Configuration mixing was found to be impor- 
tant. The eigenvalues and eigenstates were found by the truncated 
diagonalization method (i.e., QHQ is diagonalized). The effect of 
term splitting was included by calculating the contributions of the 
quadrupole terms in the interelectron repulsive potentials. The ap- 
plicability of the msnp +- classification scheme suggested by 
Cooper, Fano, and Prats for helium was investigated for the outer 
electrons. Among the doubly excited outer-shell states found here 
are pairs of states which predominantly have the characteristics of 
45sp + and 45sp - levels. However, states of the less-ionized 
system show less +- character because the shielding of the nucleus 
by the core electrons removes the degeneracy in energy of 4s5p 
and 5s4p levels, so there is less mixing when there is more shield- 
ing. The lifetimes of the valence-electron (n = 3) shell decay range 
from approximately 10~'? to approximately 10-"* sec. The lifetimes 
of the highly excited electrons separate into two widely disparate 
ranges: from approximately 10~-'? to approximately 10-'® sec and 
from approximately 10~'* to approximately 10-"' sec. The outer- 
shell states that have lifetimes shorter than the inner shell are 
those from which it is energetically possible for an electron to fall 
to a 4s, 4p, or 3d subshell, while the longer lifetimes are for states 
which can decay only to the n = 3 core. (auth) 


21515 Selective excitation in ch collisions with Ne, 
- Bearman, G.H.; Earl, J.D.; Harris, H.H.; Leventhal, J.J. 
(University of Missouri-St. Louis, St. Louis, Missouri 63121). Appl. 
Phys. Lett.; 29: No. 2, 108-110(15 Jul 1976). 

The possible advantages of employing neon-dominated gas 
mixtures in e-beam laser cavities are discussed, and cross sections 
for selective excitation of N,*, CO*, and CO,* in charge-transfer 
collisions between Ne,* and N,, CO and CO, are reported. The 
magnitudes of these cross sections (measured using beam 
techniques) compare favorably with analogous measurements in- 
volving He,* reactant ions, suggesting that laser action in neon- 
dominated mixtures might be achieved. The addition of helium to 
the ion source was observed to increase the Ne,* beam current; 
however, the accompanying increased photon yield was greater 
than the percentage increase in the beam current, indicating that 
vibrationally relaxed Ne,* is preferred. It is suggested that 
"'seeding’’ a neon-filled e-beam laser cavity with helium could in- 
crease the over-all efficiency of such a device. (AIP) 


ATOMIC AND MOLECULAR THEORY 
REFER ALSO TO CITATION(S) 21510, 22166 
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21516 Multiplet Auger transition rate for partially filled shells. 
McGuire, E.J. (Sandia Lal Labs., dons NM). Phys. Rev., A; 
12: No. 1, 330-334(Jul 1973). 

A previous derivation of the generalized Auger transition 
for inner-shell multiplets is shown to be incorrect. The previous 
derivation was based on deducing a coupling scheme from 6-j sym- 
bols in the transition-rate expression, then transforming the 
coupling coefficients. It was expected that the transformed transi- 
tion rate would be correct up to a phase factor. It is shown here 
that this expectation is incorrect (i.e., incorrect irrespective of 
phase factor). Correct expressions are obtained by direct manipu- 
lation of 6-j and 9-j symbols. It is shown that the correct expres- 
sion can be found using the coupling tansformation provided a 
modified matrix element expression is used. (auth) 


21517 On G,-G, parametric plots in perturbed angular correla- 
tions. Banerjee, S. (State Univ. of New York, Stony Brook (USA). 
Dept. of Physics); Blume, M. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Hyperfine Interact.; 1975). 

Time-integrated attenuation factors for pure magnetic 
dipole, pure electric quadrupole, and mixed hyperfine interactions 
have been calculated for a wide range of correlation time using the 
Scherer-Blume model. It is shown that conclusions drawn from the 
G,-G, parametric plots: as to the type of interaction present are 
subject to serious uncertainties. 


21518 Melting of colloidal crystals. Schaefer, D.W. (Sandia 
Labs., Albuquerque, NM); Ackerson, B.J. Phys. Rev. Lett.; 35: No. 
21, 1448-1451(24 Nov 1975). 

Inelastic light scattering is used to study the dynamics of an 
ordered suspension of macromolecules. (auth) 


21519 Modified potentials in many-body perturbation theory. 
Silver, D.M. (Johns Hopkins Univ., Laurel, MD); Bartlett, R.J. 
Phys. Rev., A; 13: No. 1, 1-12(Jan 1976). 

Many-body perturbation-theory calculations of the pair-cor- 
relation energy within the regime of various finite expansions in 
two-center Slater-type basis sets are performed using a wide 
variety of modified potentials for the determination of unoccupied 
orbitals. To achieve meaningful convergence, it appears that the 
perturbation series must be carried through third order, using 
shifted denominators to include contributions from various higher- 
order diagrams. Moreover, certain denominator shifts are found 


necessary to ensure that a negative-definite resolvent accompanies 
the perturbation scheme when an arbitrary modified potential is 
employed. Through third order with denominator shifts, well- 
behaved modified potentials are found to give results that are 
equivalent, within | kcal/mole, to those obtained for pair-correla- 
tion energies with the standard self-consistent-field-V/sup N/ 
potential. (auth) 


21520 Variational Bethe—Goldstone calculations of atomic 
oscillator strengths. Be sequence. Moser, C.M. (Paris Univ., Orsay, 
France); Nesbet, R.K.; Gupta, M.N. Phys. Rev., A; 13: No. 1, 17- 
22(Jan 1976). 

Atomic oscillator strengths have been computed by applying 
a Bethe—Goldstone hierarchy of variational calculations con- 
sistently to both initial and final states of a given transition. For 
the Is? 'S yields I1s2p 'p/sup o/ transitions in the He isoelectronic 
sequence, computed f/sub I/ (length) and f/sub v/ (velocity) values 
and the corresponding transition energies are in good agreement 
with the accurate f values of Pekeris et al. and with observed 
transition energies. For the Be isoelectronic sequence, f/sub |/ and 
f/sub v/ for 1s*2s? 'S yields 1s*2s2p 'P/sup o/ are in close agree- 
ment with each other if all double virtual excitations from 1s2s2p 
(with respect to 1Is*2s2p as reference configuration) are included 
in the variational calculations. The agreement between computed 
and observed transition energies is very good. Similar results have 
been obtained for other valence shell excitations of Bel: 2s2p 
3P/sup o/ yields 2p? *P, 2s2p 'P/sup o/ yields 2p? 'D, 2s2p 'P/sup o/ 
yields 2p? 'S. The 2p? 'S State apparently lies slightly above the Be 
Il 2s threshold. The 2p? 'D state interacts strongly with the 2s3d 
'D Rydberg state. The oscillator strength is nearly zero for the 
'P/sup o/ yields 'D transition. (auth) 


21521 Z~'-expansion calculation of two-particle correlations in 
atoms. Ruffa, A.R. (Naval Research Lab., Washington, DC). Phys. 
Rev., A; 13: No. 1, 27-42(Jan 1976). 

A calculation of the expectation value of the mass-polariza- 
tion operator [vector p,+vector pz] for the two-electron atom is 
made using the Z~' perturbation expansion in order to determine 
the usefulness of this approach in calculating two-particle correla- 
tions in atoms. Evaluation of the first-order contribution to [vector 
P; .vector p2] yields a value in good agreement both with an earlier 
value determined by another method and with the value which 
may be deduced from calculations using very accurate wave func- 
tions. An interesting feature of the calculation is the finding that 
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the summations are dominated by contributions from matrix ele- 
ments which involve continuum states, with more than 85 percent 
of the total coming from these contributions. The second-order 
contribution is then obtained by demonstrating that both first- and 
second-order contributions are included in the first-order formula 
if accurate uncorrelated wave functions for the ground state are 
used in the matrix elements, rather than the bare hydrogenic or- 
bitals. After observing that most of the greater accuracy of such 
wave functions arises from inclusion of electronic screening, the 
first-order calculation is repeated using simple screened hydrogenic 
orbitals in the matrix elements. The values of [vector p;.vector p:] 
obt d by of this simple calculation for various Z values 
agree quite well with those calculated by Hart and Herzberg using 
accurate 20-term wave functions. The conclusion which is drawn 
from this calculation is that this method appears to be relatively 
simple and quite promising for calculating certain types of correla- 
tion effects, such as those resulting from double excitation or 
ionization of valence or inner-shell electrons. As examples of this, 
qualitative estimates are made of the behavior of the double 
photoionization cross sections of the remainder of the He isoelec- 
tronic sequence (Z greater than or equal to 3) and of other closed- 
shell atoms. (auth) 


21522 Many-body theory of atomic transitions. Chang, T.N.; 
Fano, U. (Univ. of Chicago). Phys. Rev., A; 13: No. 1, 263- 
281(Jan 1976). 

Hartree—Fock equations for transition matrices are formu- 
lated as an extension of the ordinary theory of atomic spectra. 
These equations form a hierarchy which may be subjected to vari- 
ous truncations. Some of the truncations are identified as 
equivalent to different forms of many-body theories (random-phase 
approximation, time-dependent Hartree—Fock, many-body pertur- 
bation theory, etc.). Thereby we connect the modern many-body 
treatments more explicitly with the Condon—Shortley—Racah 
tradition of spectra theory and provide physical interpretations of 
various approximations. Spin and angular variables are factored 
out at the outset by angular-momentum techniques. The problem 
then takes the form of a system of integro-differential equations 
for radial wave functions, which affords conceptual and computa- 
tional advantages. The correlations that are characteristically stu- 
died by many-body techniques are seen to be confined to short 
radial distances and could accordingly be treated by R-matrix 
procedures. (auth) 


21523 Transition matrices for the theory of spectra. Techniques 
for their construction and calculation. Chang, T.N.; Fano, U. (Univ. 
of Chicago). Phys. Rev., A; 13: No. 1, 282-293(Jan 1976). 

Analytical techniques are developed for constructing nth- 
order (i.e., n-electron) tensor matrices pertaining to transition of 
an N-electron atom between two of its stationary states. These 
matrices serve to calculate the transition amplitude for the atom 
under the influence of an external field acting on n electrons 
(typically n = 1). Their calculation requires, in turn, the solution 
of a truncated hierarchy of Schroedinger equations introduced in 
the preceding paper. The techniques presented here are applied to 
construct the matrices and their Schroedinger equation for Ar 
atoms. (auth) 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 19883 


21524 (UCRL—51962) Numerical study of turbulent diffusion. 
McCoy, M.G. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1 Nov 1975. Contract W-7405-Eng-48. 113p. 
Dep. NTIS $5.45. 

Thesis. 

The problem of the numerical simulation of turbulent diffu- 
sion is studied. The two-dimensional velocity fields are assumed to 
be incompressible, homogeneous and stationary, and they are 
represented as stochastic processes. A technique is offered which 
creates velocity fields accurately representing the input statistics 
once a two point correlation function or an energy spectrum is 
given. Various complicated energy spectra may be represented 
utilizing this model. The program is then used to extract informa- 
tion concerning Gaussian diffusion processes. Various theories of 
other workers are tested including Taylor's classical representation 
of dispersion for times long compared with the Lagrangian correla- 
tion time. Also, a study is made of the relation between the 
Lagrangian and the Eulerian correlation function and a hypothesis 
is advanced and successfully tested. Questions concerning the rela- 
tion between small eddies and the energy spectrum are considered. 
A criterion is advanced and successfully tested to decide whether 
small scale flow can be detected within the large eddies for any 
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given spectrum. A method is developed to determine whether this 
small scale motion is in any sense periodic. Finally, the relation 
between two particle dispersion and the energy spectrum is studied 
anew and various theories are tested. (auth) 


PROPERTIES AND STRUCTURE OF FLUIDS 
REFER ALSO TO CITATION(S) 20116 


21525 (IS-T—701) Preduction of transport properties of gases 
using classical nonspherical models. Verlin, J.D. (Ames Lab., lowa 
(USA)). Jan 1976. Contract W-7405-eng-82. 191p. Dep. NTIS 
$7.50. 

Thesis. Submitted to Iowa State Univ. 

The general formulation of the classical kinetic theory, 
which is needed to predict transport properties of gases in situa- 
tions where the hydrodynamic equations are valid, is reviewed. A 
rigid convex model of tetrahedral symmetry is used to predict the 
Senftleben-B kker effect of a static magnetic field on the ther- 
mal conductivity and viscosity of pure CH,, CD, and CF,. The 
parameters of the model are optimized and are found to assume 
physically reasonable values. The calculations agree with experi- 
ment to a degree comparable to that of similar work on diatomic 
molecules. A generalized scattering cross section, y, is defined 
which can be evaluated exactly for the limiting cases of a spherical 
soft potential and rigid ovaloids. For a general soft nonspherical in- 
teraction of the Kihara type, a suitable approximation for the mo- 
mentum dependence is made with the following attributes: y 
reduces to the form for soft sphere and rigid ovaloid in the limits 
and the resulting matrix elements of the collision operator can be 
written in terms of the familiar * integrals. This formulation is 
used to investigate thermal diffusion in binary isotopic mixtures of 
CO. Calculations are made in an 80°K to 300°K range which in- 
cludes the inversion temperatures for all mixtures studied. Thermal 
conductivity and diffusion coefficients of CO are also calculated. 
The parameters of the model can be adjusted to account for the 
major features of the experimental data. The physical significance 
of the parameters is discussed. (auth) 


21526 (IS-T—703) Calculation of the second virial coefficient 
for dipolar and quadrupolar polyatomic Burns, H.A. (Ames 
Lab., lowa (USA)). Jan 1976. Contract W-7405-eng-82. 88p. Dep. 
NTIS $5.00. 

Thesis. Submitted to lowa State Univ. 

The classical statistical mechanical development of the 
equation of state for polyatomic gases is reviewed and a historical 
background of work of interest to the present study is given. Equa- 
tions for the second virial coefficient for dipolar and quadrupolar 

are derived from an assumed model of interaction. The 
model consists of two rigid cores interacting via a soft potential 
which is a sum of valence repulsion, dispersion and electrostatic 
interaction potentials and which is parameterized by the shortest 
distance between the hard cores. This parameterization is accom- 
plished by expanding the electrostatic potential about multipole 
centers which ’’float’’ on the surfaces of the hard cores, and by as- 
suming the valence repulsion and dispersion potentials to be of a 
Kihara type. Model parameters for this potential are given for CO, 
N,O, HCl, propyne, SO,, H,O, H,S, fluorobenzene, pyridine, CH;F, 
CH,Cl, CF;Cl, CCl;H, CCI,F and CO,. A comparison of the 
present work is made to that of several other investigators. (auth) 


ELECTRCHYDRODYNAMICS 


21527 (UCID— 17026) TARTNP user's manual. Kimlinger, J.; 
Plechaty, E. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). 9 Feb 1976. Contract W-7405-eng-48. 29p. Dep. 
NTIS $4.00. 


The operating instructions and input definitions are given 
for the TARTNP Monte Carlo neutron/photon transport code. It 


also describes the limitations of the code and the pitfalls that may 
be encountered in using it. 


SUPERFLUIDITY 
REFER ALSO TO CITATION(S) 21862 


21528 Variational approach to ity. Critchley, R.H.; 


Solomon, A.1. (Open Univ., Milton Keynes, Eng.). J. Stat. Phys.; 
14: No. 4, 381-393(Apr 1976). 

A variational approach to problems in quantum statistical 
mechanics is described and it is shown how to determine the best 
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quasi-free approximation to the equilibrium state. The relation 
between this approximation and the Bogoliubov approximation in 
superfluidity is discussed. 


21529 Experiments on orbital dynamics in superfluid *He-A. 
Paulson, D.N.; Krusius, M.; Wheatley, J.C. (Department of 
Physics, University of California at San Diego, La Jolla, California 
92093). Phys. Rev. Lett.; 36: No. 22, 1322-1325(31 May 1976). 

The response of the orbital degrees of freedom of superfluid 
3He-A to a magnetic field suddenly rotated tt cough a small angle is 
a decaying exponential rather than an oscillatory response. Analy- 
sis of the field and temperature dependence of the time constant 
supports the Cross—Anderson orbital-viscosity theory as comple- 
mented by the Pethick—Smith relaxation-time theory, but reveals 
a discrepancy in the susceptibility-anisotropy energy near T/sub c/. 
(AIP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


REFER ALSO TO CITATION(S) 20771, 21605, 21607, 21610 


21530 (BNL—20415, pp 199-228) Symmetries and spin: ex- 
perimental review. Zeller, M. (Yale Univ., New Haven, CT). Dec 
1975. 

From Workshop on polarized targets; Upton, L. L, New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

Experimental tests of time reversal and parity inversion in- 
variance are reviewed with several proposals for future experi- 
ments included. Suggestions for possible experiments at BNL ener- 
gies, and above, are made. 


21531 (BNL—20415, pp 229-305) Spin for everybody. Fox, 
G.C. (California Inst. of Tech., Pasadena). Dec 1975. 

From Workshop on polarized targets; Upton, L. I., New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

A qualitative discussion is given of areas in which future 
polarization measurements will be useful. There are many reward- 
ing experiments but most of them are rather hard. 


21532 (CONF-740653—P2, pp 9-68) Review of some recent 
experimental results from Fermilab. Einhorn, M.B. (Fermi National 
Accelerator Lab., Batavia, IL). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

A review of some recently available (mostly preliminary) 
data from Fermilab is presented. Four general areas are covered: 
particle searches, deep inelastic muon scattering, inelastic diffrac- 
tion scattering, and the production of hadrons, muons, and elec- 
trons at large transverse momenta. The purpose is to give some 
overview of what has been and is being done in these areas, so I 
give progress reports on relevant experiments which do not yet 
have data to present. (auth) 


21533 (COO— 3330-28) High-energy physics progress report, 
October 1, 1974—September 30, 1975. Button-Shafer, J. 
(Massachusetts Univ., Amherst (USA)). 1975. Contract E(11-1)- 
3330. 24p. Dep. NTIS $3.50. 

Major efforts of the ERDA-sponsored high-energy group at 
the University of Massachusetts went toward advancement of pro- 
grams at the Multi-Particle Spectrometer (MPS) at Brookhaven 
National Laboratory. Several sequences of tests took place during 
the past year in which a large water Cherenkov counter developed 
by U. Mass. was demonstrated to respond with better than 99 per- 
cent efficiency on minimum-ionizing particles and to give near- 
zero signals on slow protons. This counter was utilized as a prima- 
ry component of a trigger in a counter/spark-chamber experiment 
to study high-mass K*’s; this constituted the first full-fledged MPS 
experiment since the general MPS search for ‘’Charm,’’ which 
took place from late 1974 to April of 1975. The U. Mass. large 
time-of-flight (TOF) counter system was developed further; pulse 
height and time resolution looked excellent in testing alongside the 
MPS. The entire TOF mechanical structure is complete, and most 
of the electronics is nearing completion. The polarized target 
development is nearly finished; and installation of the target for 
testing at the MPS is anticipated in the near future. Financial sup- 
port has been given to efforts of other faculty who spent approxi- 
mately four months at Cornell in studies of proton Compton scat- 
tering. 
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21534 (ORO— 2504-237) High Energy Accelerator and Collid- 
ing Beam User Group. Progress report, 1974— 1975. Technical Re- 
port No. 76-016. Snow, G.A. (Maryland Univ., College Park 
(USA). eo of Physics and Astronomy). Jul 1975. Contract 
AT(40-1) 2504. S55p. Dep. NTIS $4.50. 
Experimental research on strong, electromagnetic, and weak 
interactions is summarized. A list of publications is included. (JFP) 


ELECTROMAGNETIC INTERACTIONS 
—— ALSO TO CITATION(S) 20772, 21578, 21585, 21589, 


21535 (CONF-740653—P1, pp 365- a Polarized photon 
beams of Erevan accelerator and their use in elementary particle 
photo production experiments. Abramian, L.O.; Avakian, R.O.; 
Aganiants, A.O.; Armaganian, A.A.; Aroutunian, L.G.; Vartape- 
tian, H.A.; Khudaverdian, A.G. 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interaction. Volume I. 

The results are presented on the measurements of 7° and m* 
photoproduction asymmetry in reactions y + p yields p + 7° and y 
+ p yields n + w* at 1 to 2 GeV and 40 and 130° in the cms 
respectively. (JFP) 


21536 (CONF-750636—P1, pp 307-336) Electric and mag- 
netic dipole moments of the neutron. Ramsey, N.F. (Harvard Univ., 
Cambridge, MA). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

The experimental apparatus is described for an experiment 
in progress to study the neutron electric and magnetic dipole mo- 
ments. The results of the present phase of measurements are given. 
Other possible experiments for this study are considered. (JFP) 


21537 (CONF-750636—P2, pp 57-79) Experimental results 
from DORIS. Braunschweig, W. (Physikalisches Institut der 
RWTH, Aachen); Martyne, H.U.; Sander, H.G. 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO '75. 

The present status of the DASP experiment on e*e™ interac- 
tions and the various particles produced including psi (3695) and 
psi (3105) and their decay is summarized. (JFP) 


21538 (LBL—4800, pp 84-87) Study of neutral particles. Bar- 
tel, W.; Bulos, F.; Eisner, A. 1975. 

in Proceedings of the 1975 PEP summer study, July 
28— August 20, 1975, Berkeley, California. 

The range of physics problems for which a detector 
emphasizing neutrals is most suitable is discussed. The primary 
goals are the all neutrals cross section, sigma/sub o0/ (e*te~ yields 
neutrals), the characterization of the neutral energy in multi- 
hadronic events, the search for monoenergetic photons, and good 
sensitivity in the difficult region of low energy photons. Those fea- 
tures of multi-hadronic events which are most relevant to a neutral 
detector were calculated using a jet model with parameters ex- 
trapolated from SPEAR energies. These distributions are presented 
and discussed. 


21539 (LBL—4800, pp 159-175) Photon—photon 
Barbiellini, G.; Benvenuti, A.; Berkelman, K.; Courau, A.; Foster, 
F.; Lai, K.W.; Lobkowicz, F.; Matthews, J.; Mistry, N.; Rhoades, 
T. 1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

A study extending the work of the 1974 PEP study group 
on two-photon processes is reported. The work is mainly con- 
cerned with the experimental cuts in tagging measurements 
required to obtain high-quality data, the resulting effects on the 
tagging efficiency, the effects of transverse e* and e~ beam 
polarization, a possible design for a parasite tagging apparatus, and 
a suggestion for a prime photon—photon experiment. A systematic 
explanation of the kinematics and quantum electrodynamics of 
tagging, including polarization effects, is given in an appendix. 17 
figures. (RWR) 


21540 (SLAC—191, pp 237-246) Evidence for jet structure in 
hadron production by E*e~ annihilation. Hanson, G. Nov 1975. 

In Deep hadronic structure and the new particles. 

Evidence is found for jet structure in events from the reac- 
tion e*e~ yields hadrons at center-of-mass energies (E/sub c.m./) 
of 6.2 and 7.4 GeV. Using the data at E/sub c.m./ = 7.4 GeV, 
where the electron and positron beams are transversely polarized, 
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it is found that the jets are produced with a mostly transverse 
coupling characteristic of pairs of spin -1/2 particles. (auth) 


21541 (SLAC— 191, pp 267-283) Photoproduction 
ticles and a search for new particles at SLAC. Prepost, R. “Unit of 
Wisconsin, Madison). Nov 1975. 

In Deep hadronic structure and the new particles. 

A description is given of an experiment on the 
photoproduction of psi particles which included a brief search for 
charmed particles and a short description of a measurement of 
ya photoproduction. Differential cross sections are given. 


21542 (SLAC—191, pp 299-313) Electron scattering off 
hydrogen at 50 degrees and 60 degrees. Atwood, W.B. Nov 1975. 

In Deep hadronic structure and the new particles. 

A recent attempt to probe nucleons with electrons using the 
e + p yields e’ + anything interaction is considered. The interac- 
tion of interest is the virtual photon—nucleon coupling, and mea- 
suring the virtual total photoproduction on protons may reveal in- 
formation about its electromagnetic structure. The elastic and in- 
elastic scattering, differential cross sections, form factors, and 
structure functions are discussed. (JFP) 


21543 (SLAC—191, pp 333-352) Properties of eu events 
produced in e*—e~ annihilation. Perl, M.L. Nov 1975. 

In Deep hadronic structure and the new particles. 

The properties of the ex events produced in e*e~ annihila- 
tion and the relations of those properties to various hypotheses as 
to the nature of the events are discussed. The various distributions 
and cross sections are discussed. (JFP) 


21544 (SLAC— 191, pp 385-400) Recent Adone results. Stella, 
B. Nov 1975. 
In Deep hadronic structure and the new particles. 
Experimental results on electron—positron interactions are 
summarized. Leptonic decays, multihadronic topological cross sec- 
tions and radiative decays J/PSI yields p + y are discussed. (JFP) 


21545 (UCSB— 10-PA-23-30) High energy user group at Santa 
Barbara. Progress report, May 1975—March 1976. Caldwell, D.O. 
(California Univ., Santa Barbara (USA)). 1976. Contract E(11-1)- 
Gen-10. 21p. Dep. NTIS $3.50. 

Analysis of an experiment on inclusive 7° electroproduction 
in the deep inelastic region is nearing completion; the experimental 
setup is briefly described, and some conclusions from the work are 
given. An experiment on deep inelastic bremsstrahlung and e*—e~ 
scattering comparison was completed; some ambiguities in the 
results obtained are discussed. Results are presented on 
photoproduction of the psi at Fermilab; this work has been 
published. Total photoabsorption cross section measurement at 
FNAL is also reviewed. The remaining sections of the report con- 
cern planning for future experiments, the intercampus institute for 
research as particle accelerators, lists of papers written or 
published since the previous progress report, and a budget for ex- 
penditures in the current contract year. 3 figures. (RWR) 


21546 Investigation of high multiplicity gamma events in pp 
collisions with cm energies between 22 and 62 GeV. Dell, G.F. 
(CERN, Geneva); Uto, H.; Yuan, L.C.L.; Amaldi, E.; Beneven- 
tano, M.; Borgia, B.; Pistilli, P.; Sestili, 1.; Dooher, J. Lett. Nuovo 
Cim.; 15: No. 8, 269-273(21 Feb 1976). 

Results of an exploratory experiment on the investigation of 
high multiplicity gamma events, carried out using colliding proton 
beams, are described. The main objective was to look for mul- 
tigamma events which could reveal interesting features of 7° multi- 
ple production as well as other possible mechanisms of gamma 
production. Evidence was found for the existence of multiparticle 
correlations. (JFP) 


21547 Hadron multiplicities and structure functions: A com- 
parison of muoproduction with photoproduction and e*e~ annihila- 
tion. Bunnell, K.; Duong-van, M.; Mozley, R.; Odian, A.; Villa, F.; 
Wang, L.C.; del Papa, C.; Dorfan, D.; Flatte, S.M.F.; Heusch, 
C.A.; Lieberman, B.; Luxton, G.; Meyer, H.; Moss, L.; Schalk, T.; 
Seiden, A. (Stanford Linear Accelerator Center, Stanford, Califor- 
nia 94305). Phys. Rev. Lett.; 36: No. 14, 772-774(5 Apr 1976). 

We report on mean hadron multiplicites and structure func- 
tions observed in muon—proton collisions at 14 GeV/c. A re- 
markable agreement is found with photoproduction and e*e~ an- 
nihilation data. (AIP) 


21548 Polarization of prompt muons. Leipuner, L.B.; Larsen, 
R.C.; Adair, R.K.; Carter, A.B.; Grannan, D.M.; Kasha, H.; Kel- 
logg, R.G.; Lauterbach, M.J.; Stefanski, R.J.; White, H.B. 
(Brookhaven National Laboratory, Upton, New York 11973). 
Phys. Rev. Lett.; 36: No. 17, 1011-1013(26 Apr 1976). 


T larization of 185-GeV prompt muons produced in 
the forward direction by the interaction of 400-GeV protons has 
been measured to be P=0.00 +- 0.10 along their direction of flight. 
The null value for the polarization suggests that the muons are 
produced through electromagnetic interactions. (AIP) 


21549 Comparison of the yields of inelastic electron and 
positron scattering from hydrogen and deuterium at 15 (GeV/c)’. 
Rochester, L.S.; Atwood, W.B.; Bloom, E.D.; Cottrell, R.L.A.; 
Coward, D.H.; DeStaebler, H.; Mestayer, M.; Prescott, C.Y.; Stein, 
S.; Taylor, R.E.; Trines, D. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). Phys. Rev. Lett.; 
36: No. 22, 1284-1287(31 May 1976). 

We have measured the ratio, Y*/Y~, of positron to electron 
inelastic scattering yields from hydrogen and deuterium at Q?, the 
square of the four-momentum transfer, between 2.4 and 14.9 
(GeV/c)*. The ratios are consistent with Y*/Y~=1 to within errors 
of a few percent. (AIP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 21578, 21600, 21642 


21550 (CONF-740653—P1, pp 91-130) Neutral current effects 
in neutrino interactions. Perkins, D.H. 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume I. 

The present experimental situation regarding neutral weak 
currents is considered as observed in high energy neutrino interac- 
tions. Also any hypothesis or hadron model which is made to 
reconcile the considered phenomena has implications for the 
charged hadronic weak currents and is therefore discussed. (JFP) 


21551 (CONF-750636—P1, pp 6-11) Search for elastic muon 
antineutrino electron scattering. Bertrand-Coremans, G. (Univ., 
Brussels). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO 

Three unambiguous candidates were observed for the reac- 
tion J/sub + e~ yields anti v/sub + which is still in 
progress. The results of the search for single electrons, positrons, 
and gamma rays of energy above 300 MeV and angle less than 5°, 
obtained after a double scan in visible volume of about 6 m* are 
summarized. (JFP) 


21552 (CONF-750636—P1, pp 13-31) Search for anomalies in 
high energy charged current neutrino interactions. Sciulli, FJ. 
(California Inst. of Tech., Pasadena). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ’75. 

The discussion of the search for anomalies in high energy 
charged-current v/sub p/(anti v/sub + N yields + 
hadrons includes high energy cross sections and differential dis- 
tributions. (JFP) 


21553 (CONF-750636—P1, pp 60-73) Early analysis of 
neutrino events using the Fermilab 15-foot bubble chamber external 
muon identifier. Harris, F.A. (Univ. of Hawaii, Honolulu). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO 

A sketch of a neutrino event in hydrogen is shown together 
with the distribution of tracks. In this example the event is found 
to be charged current neutrino interaction, and the track identified 
as a muon has both the largest momentum and the largest trans- 
verse momentum. Another event identified as a neutral-current 
event is also discussed. (JFP) 


(CONF-750636—P1, pp 74-91) nu bar/sub e/, e~ scat- 
Reines, F.; Sobel, H.W.; Gurr, H.S. (Univ. 
of California, Irvine). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

The status of the continuing experiment to study the elastic 
scattering reaction of fission antineutrinos by electrons, anti v/sub 
e/ + e~ yields anti v/sub e/ + e~. The reactor-associated effect cor- 
rected for a small (approximately .01 day~') contribution due to 
inverse beta decay in the 15.7 Kgm plastic scintillator target, and 
allowing for systematic and statistical uncertainties is 0.77 +- 0.37 
day~' for recoil electrons in the energy range 3.2 yields 4.5 MeV. 
Reactor associated y rays contribute <0.05 +- .03 day~'. The anti 
v/sub e/ flux is 2.2 x 10'* cm~* sec™' and the data reported are 
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based on run lengths (live time) with the reactor on of 189 days 
and off 37 days. In terms of V-A theory these results can be writ- 
ten sigma/sub (expt)//sigma/sub (V-A)/ = 1.5 +- 0.7. Subsequent 
improvements have lowered the background due to natural 
radioactivity (?Bi, **Tl) by an order of magnitude, promising 
much more precise results. (auth) 


21555 (CONF-750636—P1, pp 92-104) Study of backgrounds 
for the UCI/LASL neutrino project at LAMPF. Chen, H.H.; 
Lathrop, J.F. (Univ. of California, Irvine). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO 

A detector system was built to stud: backgrounds for 
neutrino electron elastic scattering at LAMPF. The detector 
system consists of a large scintillator anti coincidence, an inert 
shield, a sandwich system of alternating layers of thick plastic scin- 
tillator slabs and optical thin foil spark chamber modules, and a 
CAMAC system interfaced to a PDP-11/05 computer. Results of 
this background study, conducted in situ within the LAMPF 
neutrino house, and also at UCI are given. These results have led 
one to conclude that, at the V-A level, it is feasible to study both 
the cross section and the differential cross section for neutrino 
electron elastic scattering at LAMPF. (auth) 


21556 (CONF-750636—P1, pp 156-165) Study of one neutral 
pion production by weak neutral currents in neutrino and an- 
tineutrino reactions. Bertrand-Coremans, G. (Univ., Brussels). 
1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO 

The neutral-current reactions v/sub p/(anti v/sub w/) + N 
yields v/sub v/sub + N’ + and the corresponding 
charged-current reactions v/sub p/(anti v/sub w/) + N yields 
pw (u*) + N’ + 2°, where N represents the target nucleus and N’ 
any system of nucleons, were studied in order to measure the cross 
section ratios, which were shown to provide useful information 
about the properties of hadronic neutral currents. (JFP) 


21557 (CONF-750636—P1, pp 166-175) Preliminary results 
on single 7° events produced by neutrinos. Baldo-Ceolin, M. 
(Istituto Nazionale di Fisica Nucleare, Bologna). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO '75. 

Preliminary results are presented on cross section ratios for 
anti v + N and v + N interactions with neutral pion production. 
(JFP) 


21558 (CONF-750636—P1, pp 295-301) Parity violation in 
P—P P—Be reactions. Nagle, D.E. (Los Alamos Scientific Lab., 
NM). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO '75. 

The observation of a violation of the parity symmetry in 
two-nucleon systems implies the presence of a weak hadronic 
force. The positive effect reported by Lobashov et al. in the reac- 
tion np yields dy, for the circular polarization of the gamma ray, 
would imply a large value for the parity nonconserving (PNC) am- 
plitude. A transmission experiment was undertaken for 15-MeV 
longitudinally polarized protons on hydrogen. A transmission ex- 
periment for 6-GeV polarized protons on Be and on H,O is in 
progress at the ZGS at Argonne National Laboratory. The current 
results of the latter two experiments are summarized, and the rela- 
tion to theoretical calculations is discussed. (auth) 


21559 (CONF-750636—P2, pp 80-90) Strange 
production and charmed particle search in Gargamelle nu—nu bar 
experiment. Bertrand-Coremans, G. (Univ., Brussels). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO 

The results are reported of both a study of strange particle 
production and a search for charmed hadrons in v and anti v reac- 
tions observed in a large bubble filled with heavy freon. The reac- 
tions studied were v(anti v) + N yields v-(u*) + hadrons + S and 
v(anti v) + N yields v(anti v) + hadrons + S, where S represents 
one or two strange particles. A search was also made for charmed 
particles. (JFP) 


21560 (CONF-750636—P2, pp 91-112) Maulti-lepton final 
states in neutrino interactions. Benvenuti, A. (Harvard Univ., Cam- 
bridge, MA); Cline, D.; Ford, W. 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 


OCTOBER 1976 


Deviation from expectations indicates at least the produc- 
tion of a new particle stable under strong and electromagnetic in- 
teractions and at most possibly a new force in the multi-lepton 
final states observed in neutrino reactions. It is concluded that 
neutrino-induced events were observed with a yu ~yu* in the final 
state which cannot be explained within the customary weak in- 
teraction theory. The new particle, which must decay weakly 
probably has a new quantum number. The particle is apparently 
not predominantly produced quasi-elastically or diffractively, as- 
suming a leptonic decay. (JFP) 


21561 (CONF-750636—P2, pp 124-133) Direct 
uction and charmed Pontecorvo, B. (Joint Inst. for 
uclear Research, Dubna, USSR). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO '75. 

The discussion of direct lepton production and charmed 
particles includes the direct production of neutrinos and charmed 
particles, the spectrum of neutrinos emitted by charmed particles, 
and investigations of direct muon production at existing neutrino 
facilities. (JFP) 


21562 (CONF-750636—P2, pp 134-150) Preparations for 
neutrino physics at the CERN 400 GeV proton synchrotron. Stein- 
berger, J. (CERN, Geneva). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO '75. 

The discussion of preparations for neutrino physics at the 
CERN 400-GeV proton synchrotron includes neutrino beams, de- 
tectors, and the project costs. (JFP) 


21563 (COO— 1195-352) Single pi-zero production in neutrino 
interactions. Chapin, T.J. (Illinois Univ., Urbana (USA). Dept. of 
Physics). 1976. 136p. Dep. NTIS $6.00. 

Thesis. 

Production of single 7° particles in neutrino reactions was 
studied in an experiment at the Brookhaven National Laboratory 
Alternating Gradient Synchrotron. The neutral current reactions, 
vn yields ynz® and vp yields vpw®, and the charged current reac- 
tion, vn yields ~~ p7m®, were investigated. The neutrino detector was 
made up of optical spark chambers and liquid and solid scintilla- 
tion counters. The 7° is detected by observing showers from its 
decay into two gamma rays. Muons are distinguished from other 
particles by their long range without interaction. Time of flight 
measurement is used to discriminate against neutron background. 
The neutral and charged current events are discussed, and the 
ratio of neutral current events to charged current events is found 
to be 0.149 +- 0.048 after corrections. Nuclear charge exchange 
corrections to this result because the detector contains complex 
nuclei are also discussed. Kinematic distributions for the final state 
particles and the p7® mass distribution are given. (auth) 


21564 (LBL—4800, pp 19-22) Measurement of weak interac- 
tion contributions to ete~ yields 4*~ using longitudinal polariza- 
tion of the e* and e~ beams. Manning, G. Dec 1975. 

In Proceedings of the 1975 PEP summer study, July 
28— August 20, 1975, Berkeley, California. 

The discussion of the measurement of weak interaction con- 
tributions to the e*e~ yields yw*p- interaction using longitudinal 
polarization of the e* and e~ beams includes the differential cross 
section for e*e~ yields u*p~ for polarized beams, asymmetries that 
can be measured, and a combined detector and longitudinal 
polarizer. (JFP) 


21565 (LBL—4800, pp 31-35) Summary of the weak interac- 
tions group. Benevenuti, A.; Ford, W.; Hitlin, D. Dec 1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

Ways to isolate effects due to a weak neutral current in 
ete™ collisions at PEP energies are studied. The reactions e*e~ 
yields ete~ yields e*e~, and e*e~ yields hadrons were stu- 
died. The principal conclusions are that with longitudinally 
polarized e*(e~) beams a program of measurements to determine 
cleanly the weak interaction coupling constants g/sub A//sup e/, 
g/sub A//sup p/, g/sub V//sup e/, g/sub V/sup p/ is feasible; and 
that subject to a model-dependent interpretation, the single-hadron 
inclusive processes provide the possibility of observing S, P, and T 
type weak couplings, and an alternative to longitudinally polarized 
ete” beams for the observation of parity-violating V, A couplings. 
(TFP) 


21566 (SLAC—191, pp 315-331) High energy neutrino in- 
teractions with two muons in the final state. sone A. (California 
Inst. of Tech., Pasadena). Nov 1975. 

In Deep hadronic structure and the new particles. 


Neutrino interactions with two muons in the final state were 
observed by two experimental groups at Fermilab. The rate for two 
muon events is about | to 2 percent of the rate for all nutrino in- 
teractions. The experimental results and possible theoretical ex- 
planations are discussed. (auth) 


21567 Experimental study of inclusive deep inelastic 
neutrino—proton scattering. Berge, J.P.; Bogert, D.; DiBianca, 
F.A.; Cundy, D.C.; Dunaitsev, A.; Efremenko, V.; Ermolov, P.; 
Fowler, W.; Hanft, R.; Harigel, G.; Huson, F.R.; Kolganov, V.; 
Mukhin, A.; Nezrick, F.A.; Rjabov, Y.; Scott, W.G.; Smart, W.; 
Coffin, C.T.; Diamond, R.N.; French, H.; Louis, W.; Roe, B.P.; 
Seidl, A.A.; Velde, J.C.V. (Fermi National Accelerator Laborato- 
ry, Batavia, Illinois 60510). Phys. Rev. Lett.; 36: No. 12, 639- 
642(22 Mar 1976). 

A neutrino—proton scattering experiment has been per- 
formed at Fermilab by using a wide-band horn-focused neutrino 
beam and the 15-ft bubble chamber filled with hydrogen. For the 
inclusive reaction v/sub y/ + p yields ~~ + hadrons, the mean 
value of Q? is found to increase linearly with energy, as is expected 
from Bjorken scaling, and a fit to the data gives <Q*> = (0.18 +- 
0.01) E. The distribution in the Bjorken scaling variable x shows 
evidence for deviations from predictions based on electron-scatter- 
ing data and the quark-parton model. (AIP) 


21568 Dimuon uction in proton-nucleon collisions at 300 
GeV/c. Eartly, D.; Giacomelli, G.; Pretzl, K. (Fermi National Ac- 
celerator Laboratory, Batavia, Illinois 60510). Phys. Rev. Lett.; 36: 
No. 23, 1355-1357(7 Jun 1976). 

In a simple search for muon pairs directly produced in 
proton-nucleon collisions at 300 GeV performed with two range 
telescopes looking at a beam dump, we observe the psi (3.1 GeV) 
and have an indication for a structure around M/sub py/*=36 
GeV’. (AIP) 


STRONG BARYON-INDUCED INTERACTIONS 


REFER ALSO TO CITATION(S) 21546, 21558, 21559, 21583, 
21584, 21589, 21591, 21666, 21667, 21678 


21569 (CONF-740653—P2, pp 69-83) Charged-particle mul- 

associated with large transverse momentum photons at the 
ISR. Prete, T.D. (Sezione Di Pisa Dell’ Istituto Di Fisica Nucleare, 
Pisa, Italy). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

A summary is given of some important results from an ex- 
periment on the distributions of charged particles emitted from 
proton—proton collisions in association with a photon of high 
transverse momentum. Correlations with a large-angle photon and 
with a forward emitted photon as well as the various distributions 
are discussed. (JFP) 


21570 (CONF-740653—P2, pp 309-326) High energy elastic 
scattering. Phillips, R.J.N. (Rutherford Lab., England). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

The discussion of elastic pp interactions covers the rising 
cross sections, ISR results, geometrical scaling, forms of s-depen- 
dence, and various models. (JFP) 


21571 (JINR—D 1-2-9224, pp 32-63). Inclusive reaction in K*p 
interactions. Shlyapnikov, P.V. (Inst. of High Energy Physics, Ser- 
pukhov, USSR). 1975. (In Russian). 

From 4. international seminar on high energy physics 
problems, many-body processes; Dubna, USSR (Jun 1975). 

In Many-body processes. 


21572 (JINR—D 1-2-9224, pp 64-135) Multiparticle processes: 
recent results from the FNAL 30-inch bubble chamber. Musgrave, 
B. (Argonne National Lab., IL). 1975. 

From 4. international seminar on high energy physics 
problems, many-body processes; Dubna, USSR (Jun 1975). 

In Many-body processes. 

Some recent results on inclusive resonance production, on 
multiplicity distributions, and on diffractive processes are 
reviewed. (auth) 


21573 (JINR—D1-2-9224, pp 176-194) Regularity of scale-in- 
relativistic nuclear interaction. Baldin, A.M.; Bondarev, 


variant 
V.K.; Giordeneski, H. 1975. (In Russian). 

From 4. international seminar on high energy physics 
problems, many-body processes; Dubna, USSR (Jun 1975). 
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In Many-body processes. 


21574 (JINR—D1-2-9224, pp 195-202) Nucleon spectrum an- 

distribution in collisions with deuterium nuclei. Bartke, E. 
(Inst. of Nuclear Physics, Krakow). 1975. (In Russian). 

From 4. international seminar on high energy physics 
problems, many-body processes; Dubna, USSR (Jun 1975). 

In Many-body processes. 


(JINR—D1-2-9224, pp 203-218) New ISR results on 
physics. Strolin, P. (CERN, Geneva). 1975. 
From 4. international seminar on high energy physics 
problems, many-body processes; Dubna, USSR (Jun 1975). 
In Many-body processes. 
A review is given on new ISR results on diffraction physics 
in which the main results only are given. (JFP) 


21576 = (JINR—D1-2-9224, pp 233-257) Experimental data on 


21575 


hadron-nuclear interactions at high energy. Gulamov, K.G.; Cher- 
nov, G.M.; Yuldashev, B.S. (Physical-Technical Inst., Tashkent). 
1975. (In Russian). 

From 4. international seminar on high energy physics 
problems, many-body processes; Dubna, USSR (Jun 1975). 

In Many-body processes. 


21577 (ORO— 2504-238) Search for exotic barton resonances 
in the final states of K-p and K~d interactions at 2.9 GeV/c. Staab, 
R.W. (Maryland Univ., College Park (USA). Dept. of Physics and 
Astronomy). Nov 1975. 97p. Dep. NTIS $5.00. 

Thesis. 

The reactions K~p yields in hydrogen and 
yields =-m~K* in deuterium were analyzed for isotopic spin-3/2 
exotic cascade resonance production at a K~ beam momentum of 
2.9 GeV/c. In addition, the strangeness +1 baryons (Z*'s) were 
searched for in the reaction K~d yields =~Z* at the same beam 
momentum. The three particle states under consideration lie at the 
corners of an exotic decuplet. The data came from the Brandeis- 
Maryland-Syracuse-Tufts collaboration involving two experiments 
at the 31’’ bubble chamber at Brookhaven National Laboratory. 
Each involved 10° pictures with a 30 event/zbarn exposure in 
hydrogen and a 17 event/wbarn exposure in deuterium. 


21578 (SLAC—191, pp 25-84) Lepton scattering as a probe of 
hadron structure. Bloom, E.D. Nov 1975. 

In Deep hadronic structure and the new particles. 

The lectures presented on lepton scattering as a probe of 
hadron structure include background information, the data and 
how they are obtained, and the phenomenology of lepton—hadron 
interactions. (JFP) 


21579 (SLAC—191, pp 119-157) Hadronic collision and 
hadronic structure (an experimental review). Davier, M. (Paris 
Univ., Orsay, France). Nov 1975. 

In Deep hadronic structure and the new particles. 

In this set of lectures an attempt is made to present a survey 
of the available experimental data on hadronic collisions at large 
transverse momentum, together with their current phenomenologi- 
cal descriptions. In particular, the experimental confirmation of 
constituent structure is looked at in a critical way. The emphasis 
throughout is to let the data speak in the most unbiased way and 
to gather evidence as to the short range structure of the hadronic 
interactions. Finally the current information on lepton production 
in hadronic collisions is reviewed. (auth) 


21580 (SLAC—191, pp 401-417) Results from M.1.T.—B.N.L. 
ts. Becker, U. (Massachusetts Inst. of Tech., Cam- 
bridge). Nov 1975. 
In Deep hadronic structure and the new particles. 
The discussion of the results from MIT—BNL experiments 
includes the discovery of J(3.1), production characteristics, and a 
search for other resonances. (JFP) 


21581 Impact parameter analysis of the processes 
Pp: and Webber, B.R. (Cambridge 
Univ. (UK). Cavendish Lab.); Chew, D.M. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.); Counihan, M.J. 
(European Organization for Nuclear Research, Geneva 
(Switzerland)); Yuta, H. (Argonne National Lab., Ill. (USA)). 
Nucl. Phys., B; 97: No. 2, 317-330(13 Oct 1975). 

A new method of obtaining an experimental lower bound on 
the r.m.s. impact parameter of an exclusive process is applied to 
data on ppyieldsppr*m at 7-25 and 205 GeV/c and on 
am 16 and 205 GeV/c. The overall lower bounds 
are compared with geometrical and multiperipheral model predic- 
tions, and are shown to rule out the version of the geometrical 
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model in which these processes become central at high energies. 
The results for diffractive regions of longitudinal phase space 
favour a peripheral impact parameter profile for inelastic diffrac- 
tion. In a related study of transverse momentum correlations in 
these processes a predominance of ‘nearest-neighbour’ correlations 
between transverse momentum transfers are found. 


21582 Pd and 7*d collisions at 100 GeV/c. Vander Velde, J.C. 
(Univ. of Michigan, Ann Arbor). Acta Phys. Pol., Ser. B; B7: No. 
3, 211-219(Mar 1976). 

From an exposure of the 30-inch deuterium bubble chamber 
at Fermilab 7600 events with greater than or equal to 3 charged 
prongs are examined. Multiplicity distributions for m*n, pn, and pd 
collisions are presented and one in general agreement with those 
expected based on knowledge of 7p and pp collisions at the same 
energy. The pd distribution is slightly wider than expected from a 
combination of free pp and pn collisions, and one estimates from 
this that the fraction of double inelastic collisions is about 5 per- 
cent. From the fraction of events with spectator protons it is found 
that in about 15 percent of the inelastic break-up collisions both 
nucleons participate. No significant N-dependence is found in the 
double interaction effects so that the odd-prong multiplicities 
presented should correspond closely to free pn and 7*n collisions. 
An interpretation of these results is suggested. (auth) 


STRONG MESON-INDUCED INTERACTIONS 


REFER ALSO TO CITATION(S) 21535, 21537, 21546, 21556, 
21557, 21559, 21563, 21572, 21574, 21575, 21576, 21577, 
21578, 21579, 21581, 21582, 21666, 21667, 21678 


21583 (BNL—20415, pp 55-76) Low energy s-channel 
processes with polarized targets. Sakitt, M. (Brookhaven National 
Lab., Upton, NY). Dec 1975. 

From Workshop on polarized targets; Upton, L. I., New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

The experimental situation in low energy  s-channel 
processes is reviewed with a view toward applications of polarized 
targets. The situation is mainly described in which highlights are 
shown of what has been happening in the field rather than a 
detailed review. It is shown what typical results now seem to be 
coming from current experiments and phase shift analyses and 
then it is shown what improvement could result from some 
polarized target experiments. (JFP) 


21584 (CONF-740653—P2, pp 85-97) Study of the reaction 
a” +d yields P + delta~(1236) (delta~ - backward) at 1.68 GeV/C. 
Abramov, B.M.; Dukhovskoy, I.A.; Kishkurno, V.V.; Krutenkova, 
A.P.; Kulikov, V.V.; Radkevich, I.A.; Fedorets, V.S. (Institute for 
theoretial and experimental physics, Moscow). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

An observation of the reaction m + d yields rho + A~ 
(lambda 236)(A~- backward) at 1.68 GeV/c is reported. The cross 
section is estimated. dsigma/du = (2 » + 8F) wB/(GeV/c)?; U = 
0.181 (GeV/c)?. The results are compared with theoretical calcula- 
tions for triangular mechanism of the reaction. (auth) 


21585 (CONF-750636—P2, pp 36-56) psi resonances and 
searches for new particles. Feldman, G.J. (Stanford Univ., CA). 
1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

The determination of the widths and quantum numbers of 
the psi particles and the ongoing study of their decay modes are 
reviewed. Also discussed are the total cross sections for hadron 
production in e*e~ annihilations and searches for new particles. 


(JFP) 
21586 (IS-T—711) Study of the neutral meson spectrum near 
1000 MeV. Leeper, R.J. (Ames Lab., Iowa (USA)). Dec 1975. 
Contract W-7405-eng-82. 138p. Dep. NTIS $6.00. 

Thesis. 

The nonstrange neutral meson spectrum from 0.75 to 1.23 
GeV/c was studied in the reaction negative pion plus proton goes 
to neutron plus missing mass at incident beam momenta of 1.98 
and 2.41 GeV/c. Neutrons produced by beam interactions in the 
liquid hydrogen target were detected in the near forward direction 
in an array of plastic scintillation counters. The missing mass of 
the remaining particles produced in the final state was determined 
by a measurement of the neutron time-of-flight. In the case of 
genuine two-body processes, m~p yields n + meson, the observed 
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neutron corresponded to mesons produced forward in the center 
of mass system. Forward going secondary charge particles 
produced in the hydrogen target were detected and momentum 
analyzed by the Argonne Effective Mass Spectrometer. This al- 
lowed the isolation of several constrained final states. Arrays of 
scintillation detectors surrounding the target gave charged particle 
information and enabled the data to be differentiated into various 
topological subsamples. The weil established w® meson was de- 
tected. In addition, a sharp break in the m*m~n mass spectrum and 
a rapid rise of the K*K~n spectrum just above threshold was ob- 
served. Both of these effects were associated with the S* meson. 
oo. - absence of four previously observed narrow mesons is 
iscussed. 


21587 (JINR—E2-9086, pp 426-458) Information on the new 
particle. Wiik, B-H. (DESY, Hamburg). 1975. 

From Proceedings of the JINR-CERN school of physics; 
oan Union of Soviet Socialist Republics *USSR® (14 May 

In Proceedings of the 1975 JINR-CERN School of Physics. 

Some experimental results on the new particles are 
discussed including color, charm, data from e*e~ experiments, the 
decay widths and the quantum numbers of the resonances, neutral 
decays, inclusive distributions and particle ratios, two-body and 
quasi-two-body hadronic decays, the cascade decay psi(3.7) yields 
psi(3105), and production with photon and hadron beams. (JFP) 


21588 (SLAC—191, pp 191-235) New spectroscopy. Trilling, 
G.H. (Univ. of California, Berkeley). Nov 1975. 

In Deep hadronic structure and the new particles. 

Three lectures are given reviewing the experimental status 
of the new spectroscopy. The discussion covers the coming of the 
new spectroscopy, the hadronic properties of the psi’s, and possi- 
ble other states in the new spectroscopy. (JFP) 


21589 (SLAC—191, pp 285-297) J/psi production by neutrons 
and photons and dimuon continuum. Lee, W. Nov 1975. 

In Deep hadronic structure and the new particles. 

Recent results on J/psi production in reactions induced by 
neutrons and photons are discussed. The psi(3105) is found 
photoproduced diffractively on Be, and the cross sections are 
found for both reactions. (JFP) 


21590 (SLAC—191, pp 419-431) psi(3.1) production by pions 
and protons at Fermilab. Blanar, G.L.; Boyer, C.F.; Faissler, W.L. 
(Northeastern Univ., Boston). Nov 1975. 

In Deep hadronic structure and the new particles. 

Measurements of psi(3105) production by pions and 
protons on iron at 200 and 240 GeV respectively are described. 
The psi(3150) production probabilities per inelastic collision, the 
distributions in X/sub L/ = P/sub lab//P/sub beam/ and P/sub per- 
pendicular to/, the ratio of psi yield per incident pion to that for 
protons, and some features of the low mass region of the data are 
discussed. (JFP) 


21591 Pion production from nuclei bombarded by protons of 1, 
2, and 3 GeV. Edge, R.D. (Univ. of South Carolina, Columbia); 
Tompkins, D.H.; Glenn, J.W. Nuovo Cim., A; 31A: No. 4, 641- 
652(21 Feb 1976). 

The differential production cross section for pions above 0.2 
GeV/c was found for targets of Be, C, Cu and Pb bombarded by 1, 
2 and 3 GeV protons at one or more of the angles 0, 17 and 32°, 
using a magnetic spectrometer and time-of-flight telescope. The 
spectral shapes show some agreement with Monte Carlo calcula- 
tions of Bertini. Isobar decay adequately explains the production 
cross section, except at 0°. (auth) 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


REFER ALSO TO CITATION(S) 20581, 21696 


GENERAL 


21592 (BNL—20415, pp 3-19) Invariance principles and spin. 
Trueman, T.L. (Brookhaven National Lab., Upton, NY). Dec 
1975. 

From Workshop on polarized targets; Upton, L. I., New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

An elementary discussion is given of the description of scat- 
tering from polarized targets. Included are total cross sections, 
polarization in various reference frames, the R equals baryon of 
spin J, and m + N yields GAMMA + X. (JFP) 
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21593 (CONF-740653—P1, pp 55-68) Model of im 
quarks. Archarya, R. (Dublin Inst. for Advanced Studies, Dublin, 
Ireland); Horvath, Z. 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume I. 

Another possible mechanism for the confinement of quarks 
is explored. One works within the framework of the finite field 
theory approach. The essential point is that one attempts to ab- 
stract results from the sum of all orders of perturbation theory 
under the rather strong assumption that the quark—gluon coupling 
is a zero of the Gell-Mann-Low function. A four-dimensional, 
scale-invariant, but not conformally invariant, model is presented 
which is distinctly nonperturbative in character. (JFP) 


21594 (CONF-740653—P2, pp 99-114) Dual confinement of 
quarks. Olesen, P. (Niels Bohr Inst., Univ. of Copenhagen, 
Denmark). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

The treatment of the dual confinement of quarks covers 
quarks and gluons, the dual string, a field theory of the dual string 
(or—how to make a 3 + | dimensional field theory into a 1 + | 
dimensional field theory), and quark confinement. (JFP) 


21595 (CONF-740653—P2, pp 203-214) Numerical studies of 
the statistical bootstrap model. Ilgenfritz, E.M. (Sektion Physik Der 
Karl-Marx-Universitat, Leipzig). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

The main results of numerical studies of the statistical boot- 
strap model are quoted. They are exclusive momentum distribu- 
tions, multiplicity distribution, level density, and inclusive momen- 
tum distributions. (JFP) 


21596 (CONF-740653—P2, pp 301-308) Charge-transfer dis- 
tribution in neutral cluster models. Bajer, R.; Bopp, F.W. (Univ. of 
Bielefeld, Germany). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

The charge transfer between hemispheres is investigated in 
the framework of a model with neutral and isotropic clusters. 
Without specifying the production mechanism of the clusters, the 
charge-transfer distribution can be uniquely determined by inclu- 
sive spectra. Minor discrepancies observed in the comparison with 
experimental data are discussed, and further tests are proposed. A 
possible way to understand the observed approximate KNO-type 
scaling behavior of the charge-transfer cross sections is pointed 
out. 


21597 (CONF-740653—P2, pp 397-406) Does infinite momen- 
tum really imply Galilean symmetry. Toeth, K. (Joint Institute for 
Nuclear Research (JINR), Dubna, USSR). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

It is shown, that Weinberg’s infinite momentum limit of the 
noncovariant perturbation series is not necessarily interpreted as 
the perturbation series in a two-dimensional nonrelativistic theory. 
It equally well may be considered as the ‘’noncovariant’’ perturba- 
tion series in a two-dimensional relativistic theory. Based upon this 
observation new calculational schemes are suggested, which may 
be useful for describing high energy processes with large transverse 
momenta. (auth) 


21598 (CONF-740653—P2, pp 435-463) Statistical bootstrap. 
Hagedorn, R. (CERN, Geneva). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Belaton symposium on particle 
physics high energy hadron interactions. Volume II 

The discussion of statistical bootstrap includes physical ar- 
guments leading to bootstrap, the bootstrap equation and its solu- 
tion, decay structure, proof that the linear decay chain is strongly 
favored, linear bootstrap, proof that statistical chain decay leads to 
the linear bootstrap, stability of exponential level density against 
modifications of the input hypothesis, some other related statistical 
models (Pomeranchuk models and distinguishable particle model), 
and the Fermi model in Regge space and the statistical bootstrap 
model. (JFP) 


21599 pp 347-355) Fermion number 
conservation in supersym Mainland, G.B.; 
Tanaka, K. (Ohio State Univ., Columbus). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, (16 Jun 1975). 

In NEUTRI 

The two known aia for introducing a conserved fer- 


mion number into supersymmetric models are discussed. Gauge 
models are presented in which masses can be introduced via spon- 
taneous symmetry breaking while maintaining a conserved fermion 
— that does not require bosons to carry fermion number. 
(auth) 


21600 (CONF-750636—P2) NEUTRINO ‘75. IUPAP con- 
ference, Balatonfured, Hungary, 12—17 June 1975. Frenkel, A.; 
Marx, G. (eds.). (Kozponti Fizikai Kutato Intezet, Budapest 
(Hungary)). 1975. 464p. OMKDK TECHNOINFORM, Budapest. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

Separate abstracts were prepared for the 29 papers 
presented. All papers will appear in ERA. (JFP) 


21601 (CONF-750636—P2, pp 151-175) New particles and 
quarks. Okun, L.B. (Inst. for Experimental and Theoretical 
Physics, Moscow). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO 

A short review is given of the present status of the quark 
model with special emphasis on new particles. Quark models, 
quarks and psi particles, and quarks and charmed particles are 
considered. (JFP) 


21602 (CONF-750636—P2, pp 176-201) Charmed particles 
and partons. Zakharov, V.I. (ITEP, Moscow). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO '75. 

This review covers the smallness of the photoproduction 
cross sections of psi mesons, estimates of the cross sections of 
charmed particles production by neutrinos and antineutrinos with 
account of the mass of the charmed quark, the origin of the AT + 
'/, rule in nonleptonic decays of strange particles and decays of 
charmed particles, and upper limits on the masses of charmed par- 
ticles. Also reviewed are some models of charmed particles incor- 
porating new quarks and (or) new interactions. It is noted that ac- 
cording to present understanding of the theory, the charmed parti- 
cles cannot be too heavy and there are good chances that the ef- 
fects from their production have already been observed. (JFP) 


21603 (CONF-750636—P2, pp 281-289) Higgs-theory with 
monopoles and quark confinement. Patkos, A. (Roland Eotvos 
Univ., Budapest). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

A theory is presented in some detail in which these dualistic 
aspects of the quark—quark interaction are derived for classical 
pointlike quarks. The Perisi conjecture for infinite flux-tube solu- 
tions of the static Higgs model, the consistent Higgs model with 
monopoles, and the calculation of the energy of interaction are 
considered. (JFP) 


21604 (CONF-750636—P2, pp 425-426) Realistic quark 
models and astrophysics. Zel'dovich, Ya.B. (Inst. of Applied 
Mathematics, Moscow). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

The discussion of realistic quark models and astrophysics 
covers the cosmological consequences of various quark models and 
the of degenerate vacuum models. (JFP) 


21605 (COO— 1764-221) Theoretical and high energy physics 
programs. Progress September 1, 1974—August 31, 1975. 
(Minnesota Univ., Minneapolis (USA). School of Physics). 1975. 
Contract AT(11-1)-1764. 48p. Dep. NTIS $4.00. 

Brief reports on research in the areas of nuclear theory, ele- 
mentary particle theory, and high-energy experimental physics are 
given. This report is administrative in nature, with few data; 
completed work is/will be published in the appropriate technical 
publications. (RWR) 


21606 (FERMILAB-Conf—76/20-THY/EXP) My perspectives 
on particle physics: summary of orbis scientiae, 1976. Lee, B.W. 


(CONF-750636—P1, 
metric 


(Fermi National Accelerator Lab., Batavia, Ill. (USA)). Feb 1976. 
26p. (CONF-760124—2). Dep. NTIS $4.00. 


ERDA ENERGY RESEARCH ABSTRACTS 


ERA VOL. 1, NO. 10 


From Conference of the ORBIS SCIENTIAE, center for 
theoretical studies; Coral Gables, Florida, United States of Amer- 
ica *USA® (19 Jan 1976). 

The summary of the conference on particle physics includes 
the ultimate theory, the Pati—Salam theory, quantum 
chromodynamics, experimental developments, psion physics, 
neutral currents, dimuon events and high y low x anomaly, models 
of weak interactions, the Al = '/, rule, dimuon events—sign of 
charm, new particle production and slow scaling, supersymmetry, 
stability of the proton, heirachical symmetry breaking and Higg- 
sians, magnetic monopoles, quark confinement as a critical 
phenomenon and using the perturbative approach. (JFP) 


21607 (JINR—E2-9086) Proceedings of the 1975 JINR-CERN 
School of Physics, Alushta, USSR, 14—28 May 1975. Shirkov, D.V. 
(ed.). (Joint Inst. for Nuclear Research, Dubna (USSR)). 1975. 
462p. (CONF-7505 102—). 

From Proceedings of the JINR-CERN school of physics; 
om. Union of Soviet Socialist Republics *USSR® (14 May 
1 ). 

Separate abstracts were prepared for the eight papers 
presented. These abstracts will appear in ERA. (JFP) 


21608 (JINR—E2-9086, pp 243-355) Many-particle produc- 
tion. Sissakian, A.N. (Joint Inst. for Nuclear Research, Dubna, 
USSR). 1975. 

From Proceedings of the JINR-CERN school of physics; 
Alushta, Union of Soviet Socialist Republics *USSR® (14 May 
1975). 
In Proceedings of the 1975 JINR-CERN School of Physics. 
The treatment of multiple production covers multiplicity 
distributions, dependencies, inclusive and semi-inclusive processes, 
and physics at high linear momentum transfer. (JFP) 


21609 (ORO— 3992-261) Fisk—Tait equation for spin-3/2 
particles. Khalil, M.A.K.; Seetharaman, M. (Texas Univ., Austin 
(USA). Center for Particle Theory). May 1976. Contract E(40-1)- 
3992. 9p. Dep. NTIS $3.50. 

It is shown that the recently proposed Fisk-Tait spin-*/, 
equation which remains causal even when interactions are in- 
troduced is a ‘’barnacled’’ wave equation and when the barnacles 
are eliminated, the resulting equation is the same as Hurley's 
"'doubled”’ spin-*/, theory with 4(2s + 1) independent com- 
ponents. The Fisk-Tait equation has therefore the undesirable fea- 
tures of Hurley’s equation, viz., parity doubling and negative ener- 


gy- 
ror (SLAC—191) Deep hadronic structure and the new 
of summer institute on particle physics, July 

31-31, 1975. Zipf, M.C. (ed.). (Stanford Linear Accelerator 
Center, Calif. (USA)). Nov 1975. Contract E(04-3)-515. 437p. 
Dep. NTIS $12.75. 

Separate abstracts were prepared for the 17 papers 
presented. (JFP) 


21611 (SLAC—191, pp 85-118) High-transverse momentum 
dynamics. Bjorken, J.D. Nov 1975. 

In Deep hadronic structure and the new particles. 

Lectures are presented reviewing a topical portion of high- 
p/sub perpendicular to/ dynamics, namely, the hard collision 
model. The new ISR data are mainly used to illustrate the status of 
this model. (JFP) 


21612 (SLAC—191, pp 353-384) Constituent models and 
large transverse momentum reactions. Brodsky, S.J. Nov 1975. 

In Deep hadronic structure and the new particles. 

The discussion of constituent models and large transverse 
momentum reactions includes the structure of hard scattering 
models, dimensional counting rules for large transverse momentum 
reactions, dimensional counting and exclusive processes, the deu- 
teron form factor, applications to inclusive reactions, predictions 
for meson and photon beams, the charge-cubed test for the e/sup 
+-/p yields e/sup +-/yX asymmetry, the quasi-elastic peak in inclu- 
sive hadronic reactions, correlations, and the multiplicity bump at 
large transverse momentum. Also covered are the partition method 
for bound state calculations, proofs of dimensional counting, 
minimal neutralization and quark—quark scattering, the develop- 
ment of the constituent interchange model, and the A dependence 
of high transverse momentum reactions. (JFP) 


21613 Lifetimes of SU(3) groups and psi as a scaling 
in powers of a. Mac Gregor, M.H. (Lawrence Livermore Laborato- 
ry, Livermore, California 94550). Phys. Rev., D; 13: No. 3, 574- 
590(1 Feb 1976). 

A study of the experimental systematics of elementary parti- 
cle lifetimes leads to the following conclusions: (a) saan 
particle lifetimes tau divide empirically into two distinct groups 
"'particles’’ (tau > 10-*' sec) and ‘’resonances’’ (tau < 107 sec), 


d \ 


where ‘‘particle’’ lifetimes are spaced by powers of a = e?/ h c and 
“‘resonance’’ lifetimes occur as a continuum of values; (b) the 
scaling of ‘‘particle’’ lifetimes in powers of a is a ‘‘lifetime 
democracy’’ in the sense that baryons, mesons, and leptons, are all 
grouped together in one over-all lifetime scaling pattern; (c) in- 
tegral-spin boson ‘’particle’’ lifetimes scale in powers of a, 
wh half-integral-spin fermion ‘‘particle’’ lifetimes scale in 
powers of a*; (d) an SU(3) grouping of lifetimes reveals some 
striking patterns, with the psi and psi’ lifetimes appearing as an ex- 
tension of one of these patterns; (e) phase-space corrections, 
which are important for ‘‘resonance”’ lifetimes, are not as impor- 
tant for ‘’particle’’ lifetimes; (f) if hadron lifetimes are grouped ac- 
cording to baryon number and strangeness, and then sorted into 
spin states, an empirical spin and lifetime correlation is seen in all 
of these groups: As the spin value increases, the maximum ob- 
served lifetime decreases. (AIP) 


21614 Quark-binding string. Tye, S.H. (Stanford Linear Ac- 
celerator Center, Stanford University, Stanford, California 94305). 
Phys. Rev., D; 13: No. 12, 3416-3431(15 Jun 1976). 

A relativistic invariant extended model of hadrons is con- 
structed. The finite region where quarks can move freely is a line 
in a three-dimensional space. Physically, the construction resem- 
bles that of the MIT bag and the SLAC bubble. In the absence of 
quarks, the model reduces to the relativistic massless-string model. 
We then solve explicitly the closed-string version where massless 
quarks move only in the clockwise direction. The resulting quan- 
tum system does not satisfy Lorentz algebra. However, this nega- 
tive result indicates that for an open (or closed) string, the quan- 
tum system is consistent if there are 22 quark fields. A quark-con- 
fining string is also constructed and discussed. This is obtained as 
an improved version of the quark-binding string. It incorporates 
many physically desirable features. (AIP) 


ELECTROMAGNETIC INTERACTIONS 


REFER ALSO TO CITATION(S) 21603, 21647, 21655, 21658, 
21669, 21682, 21704 


21615 (CONF-740653—P1, pp 29-40) Light-cone physics and 
electromagnetic mass shift of in unified gauge theories. Palla, 
L.; Pocsik, G. (Roland Eotvos Univ., Budapest). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions, 12—18 June, 1974, 
Balatonfuered. Volume I. 

The electromagnetic mass shift of pions is discussed in a 
general class of unified gauge theories of weak and electromag- 
netic interactions to second order of the electric charge and the 
pion mass, respectively. The contributions of the leading light-cone 
singularities and also nonleading singularities/quark mass terms/ 
are calculated. It is shown that the divergences of the mass shift 
originating from the above terms vanish provided the bare masses 
of the proton quark and neutron quark are equal. Sigma, Z, W, phi 
exchanges are taken into account. Different bare quark masses 
/nonconserved vector currents/ make, in general, divergent the 
mass shift. Namely, the Born-term in the tadpole-type contribu- 
tions causes a divergence unless one extrapolates first to g? = 0 
when a finite and calculable mass shift remains. (auth) 


21616 (CONF-740653—P1, pp 69-90) Weak effects in inclu- 
sive electroproduction. Gourdin, M. (Universite Paris). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume I. 

The parity violating asymmetries are computed for inclusive 
charged lepton deep inelastic scattering. Numerical estimates were 
computed for a target averaged over proton and neutron in the 
framework of a simple quark parton model based on the Weinberg 
hadronic neutral current. Even at high energy E greater than 150 
GeV the effect remains very small of the order of one percent or 
less. (JFP) 


21617 (CONF-740653—P1, pp 153-196) Hadron 
netic structure and heavy vector mesons. Zovko, N. 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interaction. Volume I. 

In the lecture on hadron electromagnetic structure and 
heavy vector mesons, a summary is given of the present status of 
knowledge on hadron form factors and it is shown that the ex- 
tended vector meson dominance model, supplemented with addi- 
tional dynamical constraints, provides the most natural simple 


scheme which is able to account for all basic features of analytic 
form factors. Also some other recent models are mentioned 
peripherally. (JFP) 


21618 (CONF-740653—P1, pp 197-211) Combined model for 
pion form factor. Dubnicka, S.; Meshcheryakov, 
V.A. (Joint Inst. for Nuclear Research, Dubna, USSR). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interaction. Volume I. 

Using the method of dispersion relations a simple formula 
for the electromagnetic pion form factor, possessing all basic pro- 
perties and globally describing experimental data in space-like and 
time-like regions simultaneously, is found. The best fit procedure 
of all experimental data from the region -2.02 GeV? less than or 
equal to t less than or equal to 4.4 GeV? with the rho-meson mass 
and width as free parameters gives m/sub rho/ = 770 +- 4 MeV 
and GAMMA/sub rho/ = 157 +- 5 MeV. For the pion charge 
radius the quantity (r?)/sup 1/2/ = 0.70 +- 0.01 F is found. Further 
combining special forms of real and imaginary parts of the pion 
form factor in the asymptotical region with sum rules derived for 
them one predicts the tail of the pion form factor in time-like re- 
gion, which is consistent also with the latest Frascati data up to t = 
9.0 GeV?. By means of a special expression derived from the well 
known modulus representation one tests the existence of form fac- 
tor zeros. The result of numerical calculations indicates that the 
zeros of the pion form factor exist. (auth) 


21619 (CONF-740653—P1, pp 213-226) Analysis of hadronic 
final states in e* e~ annihilation. Hirshfeld, A.C. (Abteilung Physik 
Universitat, Dortmund, Ger.); Kramer, G.; Schiller, D.H. 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interaction. Volume I. 

The discussion of the analysis of hadronic final states in 
ete~ annihilation covers the meson final states e*e~ yields rhomm 
and the baryon final states ete~ yields anti NNz, including total 
cross sections and various form factors. (JFP) 


21620 (CONF-740653—P1) Proceedings of the IX. Balaton 
on particle physics high energy hadron interaction. 


Volume I. Montvay, I.; Pocsik, G.; Sebestyen, A. (Kozponti Fizikai 


Kutato Intezet, Budapest (Hungary); Eotvos Lorand Tudomanye- 
gyetem, Budapest (Hungary)). 1975. 227-268p. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

The treatment of electron—positron annihilation, scale in- 
variance and quark confinement includes also the kinematics of 
e-e* yields anything and e*e~ yields H(p) + anything interactions, 
hadronic sources, experimental results, some models, the canonical 
formalism for quark confinement, the renormalization group, and 
gauge invariance with massive charged particles. (JFP) 


21621 (CONF-740653—P1, pp 269-278) Scaling in e*—e~ in- 
clusive annihilation. Goldberger, M.L. (Princeton Univ., NJ). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interaction. Volume I. 

The discussion of scaling violations in inclusive e*e~ an- 
nihilation yielding A + stuff, a continuation from the space- to the 
time-like region of the cross section for electroproduction on anti 
A, includes cross sections or structure functions and Bjorken scal- 
ing violations. (JFP) 


21622 (CONF-740653—P1, pp 279-290) Isospin bounds on 7° 
production in anti ee collision. Smith, C.H.L. (CERN, Geneva). 
1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interaction. Volume I. 

For the final states of e*e~ annihilation there is the possibili- 
ty that either pions do not predominate of (N,) greater than 
(N/sub I/) or neutral pions are more energetic than charged pions 
on average (or some combination of these alternatives occurs). 
This raises the question whether (N,) and (E,) are bounded in 
terms of (N/sub I/) and (E/sub I/). Such bounds are described, and 
it is indicated how these are derived. The results are mainly based 
on the conventional assumption that anti ee annihilation proceeds 
by one photon annihilation and that the photon has isospin and G- 
parity I/sup G/ = 0- + 1*. (JFP) 

21623 (CONF-740653—P1, pp 291-297) Gauge model and the 
asymptotic limit of o(ete- yields hadrons)/c(e*e™ 
O'Donnell, P.J. (Univ. of Toronto). 1975. 
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From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
ee high energy hadron interaction. Volume I. 

The derivation of the ratio R identical with sigma (e*e~ 
yields hadrons)/sigma yields is examined from the 
presence of anomalies in canonical trace identities and the evalua- 
tion of R in certain vector dominance theories. (JFP) 


21624 (CONF-740653—P1, pp 299-303) High 
annihilation in unified gauge theories. Palla, L.; Pocsik, G. (Roland 
Eotvos Univ., Budapest). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interaction. Volume I. 

The total cross section of the e*e~ annihilation into hadrons 
is calculated in the one-photon-, z-, and phi-exchange approxima- 
tion. Also the high energy contributions are discussed. The interac- 
tion Hamiltonian is used. (JFP) 


21625 (CONF-740653—P2, pp 115-128) Application of the 

model of hadrons to high energy Tassie, L.J. 
(Institut fuer Kernphysok der Technischen Hochschule Darmstadt, 
Ger.). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

A hadron is represented by a piece of relativistic string of 
finite length. Two types of quarks are assumed, the first type being 
identified as an end of the string, and the second type being 
identified with a reversal of quantized flux along the string. This 
identification resolves an apparent paradox of the behavior of 
quarks, namely that scaling in deep inelastic electron scattering by 
the nucleon indicates that quarks within the nucleon recoil as if 
free, but free quarks are not produced. Predictions are made about 
the average charge and types of hadrons produced in deep in- 
elastic lepton scattering. In particular, the total baryon number of 
particles produced in the photon fragmentation region should be 0 
for small x, and should be 1 for x approximately equal to 1, where 
x is the Bjorken scaling variable. In high energy baryon-baryon col- 
lisions, the total baryon number of particles produced in the target 
fragmentation region should be strongly correlated with the total 
baryon number of particles produced in the beam fragmentation 
region. (auth) 


21626 (CONF-740653—P2, pp 215-242) Statistical treatment 
of some strong and e metic processes. Margolis, B. (McGill 
Univ., Montreal, Quebec, Canada). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

The discussion of the statistical treatment of strong and 
electromagnetic processes covers the calculation of reaction rates, 
reactions of type Il, electromagnetic processes, and a general 
discussion of results. (JFP) 


21627 (CONF-740653—P2, pp 275-287) Integral equations 
for quark fragmentation functions . Niedermayer, F. (Roland Eot- 
vos Univ., Budapest). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

Assuming that the quark kicked by a virtual photon emits 
pions one by one, integral equations connecting the fragmentation 
functions D/sub u//sup w+/(z) and D/sub u//sup a-/(z) are ob- 
tained. It is shown that they have a plateau the height of which can 
be determined from the multiplicity difference N/sub p//sup +/(z) 
p//sup 2-/(z). Comparison with experiment is made. 
(auth) 


21628 (CONF-740653—P2, pp 369-396) Precocious scaling 
and duality in Lepton scattering at large momentum transfers and 
in slectron—positron annihilation. Einhorn, M.B. (Fermi National 
Accelerator Lab., Batavia, IL). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

A reformulation of the quark-parton model is presented 
which can accommodate quark confinement. Using duality rules 
familiar from hadronic interactions, it is shown that precocious 
scaling is a consequence of exchange degeneracy and that the 
Bloom-Gilman relation is related to a duality between resonances 
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and the pomeron. In all reactions, precocious scaling is only as 
good as the valence quark approximation. For x sufficiently near 
one, one expects precocious scaling to hold for certain reactions, 
such as IN yields I'X (where I, I’ are leptons and N a nucleon), 
and e~e* yields h/sup c/X (where h/sup c/ is any charged hadron). 
One predicts that precocious scaling will not hold, not even for x 
near one, in some reactions, such as e~e* yields h°X (where h°® is 
any nonstrange neutral meson (7°, eta, w, phi)). (auth) 


21629 (CONF-750636—P1, pp 32-59) Study of charged cur- 
rent neutrino interactions in hydrogen at Fermilab energies. 4 + 
J.P. (Inst. for “— ed Physics, Serpukhov, USSR); Bogert, D 
DiBianca, F.A. 

From 5. conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ’75. 

A preliminary analysis of the first experiment to study 
charged current neutrino interactions in a hydrogen bubble 
chamber at Fermilab energies is presented. Multiplicity distribu- 
tions, strange particle production, AS = -AQ violation limits, deep 
inelastic scattering and X, and a possible new resonance are 
discussed. (JFP) 


21630 (CONF-750636—P1, pp 213-222) Weak asymmetries 
in e~e* annihilation. Pocsik, G. (Roland Eotvos Univ., Budapest). 
1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO 

Several proposals were previously made for detecting effects 
due to the weak neutral currents in e*e™~ collisions. Typical possi- 
bilities are considered which restrict with underlying gauge models. 
Included are e*e~ yields ~*~ in the one-photon and Z°-meson 
exchange approximation, ete~ yields m*a~ with y + Z° exchange, 
ete™ yields hadrons with y + Z° exchange, and a brief mention of 
other possibilities. (JFP) 


21631 (CONF-750636—P1, pp 356-361) Electromagnetic in- 
terpretation of the neutral interactions of the neutrinos. Jouvet, B. 
(Univ., Paris). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO '75. 

It is pointed out that one may search for experimental tests 
of a unified scheme for the elementary particles, trying to directly 
measure the Z;'s of the existing bosons for deciding on their com- 
positeness and to test the quasi-locality of the X-couplings in some 
processes. Two such cases which have implications on a possible 
interpretation of the neutrino neutral currents are discussed; name- 
ly, the rho, compositeness and its consequences, and photon com- 
positeness and the neutrino’s neutral currents. (JFP) 


21632 (CONF-750636—P2, pp 113-123) Search for muonic 
pairs in the neutrino experiment at the IHEP 70 GeV accelerator. 
Asraty’an, A.E. (Inst. for Theoretical and Experimental Physics, 
Moscow); Bugorsky, A.P.; Epstein, V.Sh. 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO '75. 

Preliminary experimental data obtained in the neutrino 
beam at the Serpukhov 70 GeV accelerator are reported. There 
were 15,000 neutrino interactions analyzed in the search for two- 
muon events. The upper limit on the muon pair production cross 
section in the neutrino energy range up to approximately 30 GeV 
is presented. (auth) 


21633 (CONF-750636—P2, pp 202-218) Meson 
and ete™ annihilation into hadrons in gauge theory with linear bind 
ing potential. Kunszt, Z. (CERN, Geneva). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

A method for meson spectroscopy and e*e™~ annihilation 
into hadrons in a gauge theory with linear binding potential is 
discussed in which the heavy and light mesons are correlated al- 
lowing one to determine more clearly whether a nonrelativistic 
method is applicable or not. Also, having the explicit form of the 
different wave functions, various decay modes can also be esti- 
mated. The light and heavy masses, their leptonic widths, and mix- 
ing effects are calculated, and the consistency of the nonrelativistic 
approximations are investigated. The ratio of R/sub s/ = sigma 
(e*e~ yields hadrons)/sigma (e*e~ yields 4*~) was also estimated 
at and above the charm threshold. Important interference con- 
tributions were found which may be used to obtain an explanation 
of the experimental data in this region. (JFP) 
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21634 (CONF-750636—P2, pp 233-243) Weak and elec- 
tromagnetic decays of mesons in composite models and the problem 
of quark masses. Filippov, A.T. (Joint Inst. for Nuclear Research, 
Dubna, USSR). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

The treatment of weak and electromagnetic decays of 
mesons in composite models and the problem of quark masses in- 
cludes a detailed investigation of the zero-mass pion Bethe-Sal- 
peter equation. Restriction is made to a consideration of the 
dynamical aspects of creating and splitting the quark masses. The 
main ideas are illustrated by an extremely simplified model for 
which the exact solution is possible. It is emphasized that the 
mechanisms considered could explain spontaneous breaking of 
SU(3)/sub R/ x SU(3)/sub L/ and SU(3) symmetries up to the 
SU(2)-isospin symmetry and even provide a small isospin-sym- 
metry violation. The ideas might be useful in constructing a model 
with badly broken SU(4) symmetry. (JFP) 


21635 (JINR—E2-9086, pp 96-176) Electromagnetic interac- 
tions of leptons and hadrons. Faustov, R.N. (Joint Inst. for Nuclear 
Research, Dubna, USSR). 1975. 

From Proceedings of the JINR-CERN school of physics; 
— Union of Soviet Socialist Republics *USSR® (14 May 

). 

In Proceedings of the 1975 JINR-CERN School of Physics. 

The discussion of electromagnetic interactions of leptons 
and hadrons includes deep inelastic electron—nucleon scattering, 
hyperfine splitting in hydrogen and deep inelastic electroproduc- 
tion, and electron—positron annihilation into hadrons. (JFP) 


21636 (LBL—4800, pp 8-14) Comparison of jet and phase- 
= models at E/sub cm/ = 30 GeV. Hanson, G.; Oddone, P. Dec 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

The comparison of jet and phase-space models for particle 
interaction track distribution at 30 GeV is considered. Some dis- 
tributions are shown which may be useful in the design of detec- 
tors. (JFP) 


21637 (LBL—4800, pp 15-18) Report of the polarization 
group. Ford, W.; Kondo, K.; Martin, F.; Manning, G.; Miller, D.; 
Prescott, C. Dec 1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

The use of longitudinal polarization in the reaction ete 
yields ~*~ was studied. Modifications of the magnetic insertion 
which could reduce synchrotron radiation by two or more were 
considered. In addition, a specific design is suggested which incor- 
porates the optimized magnetic configuration; it is assumed that no 
particle detection is necessary near the interaction vertex and the 
synchrotron radiation is ‘'dumped’’ up - and downstream. Also 
considered were vacuum chambers in which the synchrotron radia- 
tion is absorbed locally so that shielded regions are provided for 
detectors near the interaction vertex. A scheme for rotating the 
polarization outside the experiment areas is detailed; in this way 
the design of experiments is greatly simplified. Local intense 
ionization of residual gas in the interaction region due to 
synchrotron radiation at the insertion was studied. Finally, some 
general considerations in the production and measurement of 
beam polarization are summarized. 2 figures. (RWR) 


21638 (LBL—4800, pp 39-42) EM-weak interference in e*e™ 
yields »*~ scattering. Morse, R. Dec 1975. 

In Proceedings of the 1975 PEP summer study, July 
28—August 20, 1975, Berkeley, California. 

From the basic one-photon cross section for e*e~ annihila- 
tion allowing the weak neutral current process a discussion is given 
of the rates and asymmetries, weak interaction, and higher-order 
a? EM interference. The grand and phi-integrated asymmetries are 
plotted for certain values. (JFP) 


21639 (SLAC—191, pp 247-266) Recent results on hadron 
production at SPEAR. Morehouse, C.C. Nov 1975. 

In Deep hadronic structure and the new particles. 

The cross section for ete~ yields hadrons at 2.4 to 7.4 GeV 
cms and the accompanying charge multiplicity and mean observed 
momentum are discussed. Also pion, kaon, and proton production 
are considered with particular emphasis on scaling behavior and 
activity at the psi’s and the 4.2 GeV region. (JFP) 
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REFER ALSO TO CITATION(S) 21600, 21628, 21631, 21634, 
21638, 21682 


21640 (CONF- i Pl, pp 131-144) Influence of the in- 
termediate boson deep inelastic neutrino scattering. 
H. 1975. 
From 9. symposium on particle physics; Balatonfured, Hun- 

gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interaction. Volume I. 

The discussion of the intermediate boson on deep inelastic 
neutrino scattering includes the naive parton model, the point-like 
case, and bounds from positivity. (JFP) 


21641 (CONF-740653—P1, pp 145-152) P + P yields 1* + 1- 
+ anything in a quark—parton model. Pakvasa, S. (Univ. of 
Hawaii, Honolulu, Hawaii). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interaction. Volume I. 

The cross sections are calculated for the reaction p + p 
yields 1* + 1~ + anything in a quark—parton model. Also the scal- 
ing function is plotted. (JFP) 


21642 (CONF-750636—P1) NEUTRINO ‘75. IUPAP con- 
ference, Balatonfured, Hungary, 12—17 June 1975. Frenkel, A.; 
Marx, G. (eds.). (Kozponti Fizikai Kutato Intezet, Budapest 
(Hungary)). 1975. 368p. OMKDK TECHNOINFORM, Budapest. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

Separate abstracts were prepared for the 24 papers 
presented. (JFP) 


21643 (CONF-750636—P1, pp 105-115) Test of scaling alone 
from y-distributions in high energy neutrino (antineutrino) reac- 
tions. Altes, C.P.K.; Perrottet, M.; de Rafael, E. (CNRS, Mar- 
seille). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO 

Upper and lower bounds to y-density distributions in high 
energy neutrino (antineutrino) reactions are derived from the as- 
sumption of scaling of the weak structure functions alone. A 
discussion on the bearing of these bounds to present neutrino ex- 
periments is also given. (auth) 


21644 (CONF-750636—P1, pp 116-155) Neutral currents in 
neutrino interactions. Faissner, H. (Technische Hochschule, 
Aachen). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

The discussion of neutral currents in neutrino interactions 
includes simple unambiguous leptonic processes, definite exclusive 
semi-hadronic channels, and a review of the latest results in the 
complicated inclusive semi-hadronic reactions, for which the first 
conclusive evidence for neutral currents has been obtained. An at- 
tempt is made to show that all three classes of muonless neutrino 
events do probe the space-time structure of the new interaction. 
(JFP) 


21645 (CONF-750636—P1, pp 176185) Possibilities of study- 
ing neutral current structure with use of nuclear excitation by 
neutrino. Eramzhyan, R.A (Joint Inst. for Nuclear Research, 
Dubna, USSR); Folomeshkin, V.N.; Gershtein, S.S.; Khlopov, 
M.Yu.; Lobashov, V.M. 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

With the aim of determining the neutral current structure 
the reactions of nuclear level excitations in the neutrino beam of 
intermediate energy are analyzed. (auth) 


21646 (CONF-750636—P1, pp 186-192) Tests for neutrino 
helicity-flip in neutral current interactions. Rosen, S.P. (Purdue 
Univ., West Lafayette, IN); Spivack, H.; Fischbach, E.; Gruenwald, 
J.T.; Kayser, B. 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO '75. 

A summary of work on neutrino - electron scattering is 
given. A more complete analysis is given of the tests that can be 
made in elastic neutrino scattering off electrons and protons. (JFP) 


21647 (CONF-750636—P1, pp 193-212) Lepton scattering off 
polarized proton target. Bilenky, S.M.; Dadajan, N.A.; Hristova, 
E.H. (Joint Inst. for Nuclear Research, Dubna, USSR). 1975. 
From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 
In NEUTRINO 
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The P-violating asymmetry of the scattering unpolarized lep- 
tons and antileptons off polarized proton target in the Weinberg 
model is calculated. The elastic and deep inelastic lepton-proton 
scattering are discussed in detail. The asymmetries in the different 
kinematical intervals are examined for different values of the 
Weinberg parameter sin*theta/sub w/. (auth) 


21648 (CONF-750636—P1, pp 223-240) Neutral currents in 
nuclei. Fiorini, E. (Univ., Milan). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

The discussion of neutral currents in nuclei includes parity 
nonconservation and the existence of weak neutral currents and 
nuclear excitation by neutrinos. (JFP) 


21649 (CONF-750636—P1, pp 241-266) Weak neutral cur- 
rents in atomic physics. Bouchiat, C. (Laboratoire de Physique 
Theorique de |’Ecole Normale Superieure, Paris). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO 

A totally different approach to weak ned currents based 
on atomic physics measurements is considered. It is noted that 
very accurate measurements are usually possible so tiny effects are 
often detectable, the atomic physics effects associated with neutral 
currents exhibit a very strong enhancement in heavy atoms (they 
go roughly like Z*), and recent progress in laser technology (dye 
lasers) allows the study of highly forbidden radiative transitions 
where a weak electron-nucleus interaction has the best chance to 
be observed. The phenomenology of the parity violating electron- 
nucleon interactions induced by weak neutral currents, parity mix- 
ing between atomic levels of opposite parities, and the experimen- 
tal implications of parity mixing in atomic wave functions are con- 
sidered. (JFP) 


21650 (CONF-750636—P1, pp 267-284) Neutral currents and 
muonic atomics. Jarlskog, C. (Inst. of Theoretical Physics, 
Goteborg); Simons, L.M. 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

The discussion of neutral currents and muonic atoms in- 
cludes space-time properties of neutral currents, neutral currents 
in muonic atoms, the mixing parameter and the enhancement fac- 
tor, population, yields, and polarization, and experiments. (JFP) 


21651 (CONF-750636—P1, pp 302-306) time structure 
of neutral current. Pakvasa, S. (Univ. of Hawaii, Honolulu). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

The possibility that neutral current interaction of neutrinos 
may not be sure V, A has been seriously entertained previously. 
Some work is presented on the general ph logical analysis 
of the inclusive process v(anti v) + N yields v(anti v) + anything 
interactions taking all the covariants V, A, S, P, and T into ac- 
count. (JFP) 


21652 (CONF-750636—P1, pp 337-345) Baryon and lepton 
conservation. Reines, F. (Univ. of California, Irvine). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO '75. 

Experimental tests for baryon and lepton conservation are 
omens. and nucleon half-life experiments are tabulated. 
( ) 


21653 (CONF-750636—P2, pp 226-232) Nonenhancement on 
decays of high mass hadrons. Nanopoulos, D.V. 


nonleptonic ys 
(CERN, Geneva). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO '75. 

The treatment of nonenhancement of nonleptonic weak 
decays of high mass hadrons includes short-distance behavior and 
asymtotic freedom, duality arguments, and experimental con- 
sequences. An investigation is made of how far one can push the 
arguments concerning the weak decays of strange particles to 
cover the weak decays of high mass hadrons. (JFP) 


21654 (CONF-750636—P2, pp 244-250) Particle ratios and 
dimuon production in lepton-hadron interactions in a naive quark- 
parton model. Cerny, V.; Pisut, J. (Comenius Univ., Bratislava). 


1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary ag Jun 1975). 

In NEUTRINO '7 
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A simple parton model is briefly described for understand- 
ing particle ratios in e~N, vN, and anti vN interactions and in the 
inclusive production of hadrons and leptons in proton-nucleus col- 
lisions. Dimuons are mainly discussed. (JFP) 


21655 (CONF-750636—P2, pp 290-309) On composite gauge 
fields and dynamical symmetry breaking. Budini, P. (International 
Centre for Theoretical Physics, Trieste, Italy); Furlan, P. 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

The Yang—Mills gauge Lagrangians and the necessary 
Higgs mechanism for symmetry breaking are used in the treatment 
of — gauge fields and dynamic symmetry breaking in order 
to p | approach to the problem of the 
origin of AA ms interactions. An attempt is made to apply this 
theory to the four-dimensional extension of the Schwinger model 
of leptons. It is concluded that starting from a highly symmetric 
Yang-Mills gauge Lagrangian the known electromagnetic and weak 
interactions of leptons could be generated dynamically and could 
be interpreted as effective interactions. (JFP) 


21656 (CONF-750636—P2, pp 411-424) Neutrino rest mass 
from cosmology. Szalay, A.S.; Marx, G. (Roland Eotvos Univ., Bu- 
dapest). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

In standard cosmological models the overall mass density of 
the universe can be calculated from the observable value of the 
Hubble constant Hy and the deceleration parameter qo. Their most 
recent values suggest a density considerably higher than the esti- 
mated density of the known matter in the universe. The '’missing 
mass’’ phenomenon is known in the clusters of galaxies as well. 
The missing mass may be explained by the relict cosmological 
neutrinos, produced in the hot era following the big bang, if one 
assumes nonvanishing neutrino and neutretto rest masses. The 
cosmological evolution of the universe was calculated in this 
model. The observed values of Ho, qo and ty /age of the universe/ 
agree with the cosmological model, if one chooses an appropriate 
value for the neutrino mass m. The upper limit on the neutrino 
and neutretto rest mass obtained in this way is m = 13.5 eV. Den- 
sity fluctuations in the primordial neutrino gas at the temperature 
kT = mc? may initiate the formation of the clusters of galaxies. 
The 13.5 eV mass value gives the present separation of clusters in 
good agreement with the observational evidence. The relict 
neutrinos with a rest mass could form a halo around the clusters of 
galaxies: this halo would influence the density profile of the cluster 
in the outer region. The final conclusion is, that a neutrino or 
neutretto rest mass larger than 15 eV would contradict the as- 
trophysical evidence. (auth) 


21657 (JINR—E2-9086, pp 5-44) High energy weak interac- 
tions. Arbuzov, B.A. (Inst. of High Energy Physics, Serpukhov, 
USSR). 1975. 

From Proceedings of the JINR-CERN school of physics; 
Alushta, Union of Soviet Socialist Republics *USSR® (14 May 
1975). 

In Proceedings of the 1975 JINR-CERN School of Physics. 

The discussion of high energy weak interactions includes the 
structure of weak interactions, neutrino reaction dynamics, and the 
possibilities of searching for charmed particles in neutrino reac- 
tions. (JFP) 


21658 (LBL—4800, pp 43-45) Weak-electromagnetic inter- 
ference effects in e*e~ yields hadrons. Hitlin, D.; Sessoms, A. Dec 
1975. 

In Proceedings of the 1975 PEP summer study, July 
28— August 20, 1975, Berkeley, California. 

A program is described which can ascertain the complete 
space-time structure of neutral weak currents by studying correla- 
tions of inclusive hadron distributions, and polarization, with beam 
polarization. 


21659 Conjecture on maximal violation of T invariance in 
dilepton production by neutrinos. Sachs, R.G. (Argonne National 
Laboratory, Argonne, Illinois 60439). Phys. Rev. Lett.; 36: No. 17, 
1014-1017(26 Apr 1976). 

The conjecture is that the CP and T invariances are max- 
imally violated by the weak currents associated with the new 
(‘‘superstrange’’) class of hadrons suggested by dilepton produc- 
tion by neutrinos. This accounts for the phenomenon of CP non- 
conservation in K® and anti K°® decay, and the magnitude of eta/sub 
+-/ is consistent with a superstrange hadron mass within the energy 
range of the neutrino experiments. Tests of T invariance in such 
neutrino experiments are suggested. (AIP) 
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21660 Weak decay modes of charmed mesons. Borchardt, S.R.; 
Mathur, V.S. (Physics Department, Syracuse University, Syracuse, 
New York 13210). Phys. Rev. Lett.; 36: No. 22, 1287-1290(31 
May 1976). 

A simple dynamical model is used to calculate the partial 
rate for various decay modes of charmed udoscalar and vector 
mesons. Our results together with the presently available data lend 
support to the hypothesis that the lowest-lying charmed particles 
are vector mesons. It is suggested that the multiparticle state 
K-a*a-2* should be produced fairly copiously in charmed-vector- 
meson decays, which could offer a fruitful way of identifying 
charm. (AIP) 


STRONG INTERACTIONS, GENERAL 
REFER ALSO TO CITATION(S) 21626 


21661 (BNL— 20415, pp 21-42) New directions in polarization 
physics. Yokosawa, A. (Argonne National Lab., IL). Dec 1975. 

From Workshop on polarized targets; Upton, L. I., New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

The discussion of polarization physics includes elastic and 
inelastic scattering and inclusive polarization measurements. (JFP) 


21662 (BNL— 20415, pp 43-54) Direct channel problems and 
Cutkosky, R.E. (Carnegie-Mellon Univ., Pittsburgh). 
1 

From Workshop on polarized targets; Upton, L. I., New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

Direct channel problems and phenomena are considered 
covering the need for precision hadron spectroscopy, the data base 
for precision hadron spectroscopy, some relations between direct- 
channel and cross-channel effects, and spin rotation phenomena. 
(JFP) 


21663 (BNL—20415, pp 77-97) Experiments studying hadron 
dynamics mainly in the t-channel. Gordon, H.A. (Brookhaven Na- 
tional Lab., Upton, NY). Dec 1975. 

From Workshop on polarized targets; Upton, L. I, New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

The review of experiments for the study of hadron dynamics 
mainly in the t-channel covers some data which involve the mea- 
surement of the polarization, a demonstration of how that data has 
improved knowledge of strong interactions, and an indication of 
what further experiments should be done. Elastic scattering, non- 
diffractive and diffractive two-body reactions, a suggestion for 
producing exotic resonances using polarized targets, and inclusive 
processes are covered. (JFP) 


21664 (BNL— 20415, pp 99-153) I. Polarization effects in in- 
elastic exclusive processes. Field, R.D. (California Inst. of Tech., 
Pasadena). Dec 1975. 

From Workshop on polarized targets; Upton, L. I., New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

The phenomenology of polarization and spin effects in mul- 
tiparticle exclusive processes is considered. Vector-meson produc- 
tion with hypercharge exchange [K~p yields (rho,w,phi)(GAMMA, 
yields K*°(GAMMA,>°)]; Y* (1385) production; charge- 
exchange vector-meson production [mp yields (rho®,w®)n, K/sup 
+-/N yields K*°N are examined in detail with emphasis on the im- 
portance of polarized target measurements. Existing amplitude 
analysis are discussed and predictions made for some polarized tar- 
get observables. As an example of the usefulness of polarization in- 
formation, the new polarized beam data on p/sub up-arrow/p yields 
n4** from Argonne are examined and a quark model comparison 
between this baryon-baryon scattering process and the meson- 
baryon reaction K*n yields K**p is made. The results are in re- 
markable agreement with the naive quark model. 


21665 (BNL—20415, pp 155-197) II. Polarization effects in 
inclusive processes. Field, R.D. (California Inst. of Tech., 
Pasadena). Dec 1975. 

From Workshop on polarized targets; Upton, L. I., New 
York, USA (3 Jun 1974). 

In Proceedings of the BNL workshop on physics with 
polarized targets, June 3—8, 1974. 

The phenomenology of polarization and spin effects in in- 
clusive processes is studied. These effects are examined using the 
triple-Regge formalism valid at large s/M* and large M*, however 


the connection between this region and the small M® region via 
finite-mass sum rules (FMSR) and M?-duality is emphasized. The 
two distinct types of polarization effects [i.e., type | = (a/sub up- 
arrow//sup b/ yields c/sub up-arrow/); type Il = (a /sup b up- 
arrow/ yields c)] are discussed separately and in detail. Examples 
and predictions are given and existing data examined. Other ob- 
servables in inclusive processes are also mentioned briefly. 


(CONF-740653—P1) Proceedings of the IX. Balaton 
symposium on particle physics high energy hadron interactions, 
12—18 June, 1974, Balatonfuered. Volume I. Montvay, I.; Pocsik, 
G.; Sebestyen, A. (eds.). (Kozponti Fizikai Kutato Intezet, Bu- 
dapest (Hungary); Eotvos Lorand Tudomanyegyetem, Budapest 
(Hungary)). 1975. 399p. Eotvos Univ., Budapest, Hungary. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

Separate abstracts were prepared for the 22 papers 
presented. (JFP) 


21667 (CONF-740653—P2) Proceedings of the IX. Balaton 
symposium on particle physics high energy hadron interactions, 
12—18 June, 1974, Balatonfuered. Volume II. Montvay, I.; Pocsik, 
G.; Sebestyen, A. (eds.). (Eotvos Lorand Tudomanyegyetem, Bu- 
dapest (Hungary)). 1975. 463p. Eotvos Univ., Budapest, Hungary. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

Separate abstracts were prepared for the 23 papers 
presented. One paper also appears in ERA. (JFP) 


21668 (CONF-740653—P2, pp 129-148) Diffraction and mul- 
tiparticle unitarity in the dual model. Hong-Mo, C. (Rutherford 
Lab., England). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

A lecture is given in which an approximate iterative method 
is proposed for constructing hadronic amplitudes in general start- 
ing from a few assumptions based on phenomenology. (JFP) 


21669 (CONF-740653—P2, pp 149-173) Dynamical features 
in cluster models for multihadron production. Satz, H. (Univ. of 
Bielefeld, Germany). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

After some general remarks about the onset of dynamical 
behavior in multihadron production, with particular emphasis on p 
anti p and ete™~ annihilation, two specific cases of dynamical fea- 
tures in collective multiparticle descriptions are discussed: Regge 
resonance structure and its relation to statistical bootstrap results, 
the transverse momentum bound and its implications on the 
hydrodynamical model. (auth) 


21670 (CONF-740653—P2, pp 175-202) Analysis of particle 
production in hadron—hadron collisions in the t fireball 
production model. Ranft, J. (Sektion Physik Der Karl-Marx-Univer- 
sitat, Leipzig). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

Inclusive single particle distributions as well as inclusive, 
semiinclusive and azimuthal two particle correlations are analyzed 
in the independent fireball production model. In this model parti- 
cle production is considered as a two step process; production of 
fireballs of rather limited mass and subsequent decay. This model 
allows one to understand many distinct features of particle produc- 
tion in a coherent way. (auth) 


21671 (CONF-740653—P2, pp 243-260) Quarks and mul- 
tihadron production. Montvay, I. (Roland Eotvos Univ., Budapest). 
1975. 


From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

Multihadron production in high energy collisions is 
described as the emission of multiple hadron clusters by quarks. 
(auth) 


21672 (CONF-740653—P2, pp 261-274) Experimental checks 
of the quantum number structure of clusters. Csikor, F. (Roland 
Eotvos Univ., Budapest). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 
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The quark core hadron cluster model is compared with ex- 
perimental data on pp, 7p collisions and anti p p annihilation into 
pions. Good overall agreement is found. (auth) 


21673 (CONF-740653—P2, pp 353-367) Hadronic processes 
at large transverse momentum. Polkinghorne, J.C. (Univ. of Cam- 
bridge, England). 1975. 


From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
ayes high energy hadron interactions. Volume II. 

A difference between deep inelastic scattering and large 
transverse momentum scattering is that in the former there is 
general agreement on the dominant process (the Handbag dia- 
gram). In the case of large transverse momentum, however, there 
are a variety of competing mechanisms proposed, and probably 
present, so that the picture is more confused. An attempt is made 
to describe these mechanisms without becoming too involved in 
formalism. Among the features described are transverse scaling, 
smooth Regge connection, parton scattering and fusion, the lead- 
ing particle, Regge limits, k particle ratios, correlations, the edge 
of phase space, and meson effects. (JFP) 


21674 (CONF-740653—P2, pp 407-419) High bounds 
poo unitarity sum rules. Muetter, K.H. (Univ. of Bielefeld, Ger.). 
1 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

Previous work is reported in which linear relations among 
the missing mass discontinuities of the 4- and 6-, the 6- and 8- ... 
point functions, which were called unitarity sum rules, were evalu- 
ated making use of some general properties of the missing mass 
discontinuities. By means of these sum rules one can prove that 
the analyticity and positivity properties of the absorptive part of 
the four-point function also hold for the missing mass discontinui- 
ties. The constraints are discussed which one can derive for the 
elastic cross sections in wm and mN scattering. Unitarity sum rules 
evaluated with the OPE approximation for m*a*, a*P, and pp in- 
teractions are shown. (JFP) 


750636—P2, pp 1-35) of J particle 
and search for other similar particles. Chen, M. (Massachusetts 
Inst. of Tech., Cambridge). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

The review of the discovery of the J particles covers the 
first observation of the J particle at BNL, hadron production of the 
J particle, the BNL neutrino-induced charm candidate, and other 
possible long-life particles. (JFP) 


21676 (CONF-750636—P2, pp 251-280) Extended particle 
model for hadrons with surface tension. Gnadig, P. (Roland Eotvos 
Univ., Budapest); Hasenfratz, P.; Kuti, J.; Szalay, A.S. 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

The discussion of a previously proposed bag model for 
hadrons covers probing the hadron structure, the Dirac extended 
electron model with Poincare stresses, the hadron model with sur- 
face tension, canonical quantization of the model, electric vortex 
as a massive string with internal structure, adiabatic approximation 
and charmonium spectroscopy, and the Zweig rule from dynamics. 
(JFP) 


21677 (COO— 1764-219) Resonances decaying to a photon 
and a J(psi) particle. Babcock, J.; Rosner, J.L. (Minnesota Univ., 
Minneapolis (USA). School of Physics and Astronomy). 1975. 
Contract AT(11-1)-1764. 6p. Dep. NTIS $3.50. 

If L = 1 orbital excitations *P,,,,9 of the J(psi) particle exist 
(assuming it to be a *S, quark-antiquark state), the decays *P,,, 
yields J(psi) + y, J(psi) yields (lepton)* + (lepton)~ are predicted 
to yield W(P,,theta) approximately 1 + (0.4 to 0.6) cos? theta and 
W('P,,theta) approximately sin? theta. Here W(theta) is the dis- 
tribution in angle theta between the photon and either lepton in 
the J(psi) rest frame. The decay *P, yields J(psi) + y [which must 
have W(*P,,theta) approximately 1 + cos*theta] is predicted to be 
suppressed. 


21678 (JINR—D1-2-9224) Many-body processes. IV interna- 
tional seminar on high physics problems, Dubna, USSR, 
June 5—11, 1975. (Joint Inst. for Nuclear Research, Dubna 
(USSR)). 1975. 307p. (In Russian and English). (CONF- 
750659— ). 

From 4. international seminar on high energy 
problems, many-body processes; Dubna, USSR (Jun 1975). 


physics 


ERDA ENERGY RESEARCH ABSTRACTS 


ERA VOL. 1, NO. 10 


The conference included 11 papers. Separate abstracts were 
prepared for ERA. (JFP) 


21679 (JINR—D1-2-9224, pp 219-232) Asymptotic model for 
processes with very large momentum transfer. Matveev, V.A.; Mu- 
radyan, R.M.; Tavkhelidze, A.N. 1975. (In Russian). 

From 4. international seminar on high energy physics 
problems, many-body processes; Dubna, USSR (Jun 1975). 

In Many-body processes. 


21680 (JINR—D 1-2-9224, pp 277-307) Multiple production 
and hadron-nuclear interactions at high energy. Shekhter, V.M. 
(Inst. of Nuclear Physics, Leningrad). 1975. (In Russian). 

From 4. international seminar on high energy physics 
problems, many-body processes; Dubna, USSR (Jun 1975). 

In Many-body processes. 


21681 (JINR—E2-9086, pp 377-425) Rising cross sections and 
high energy scattering models. Soloviev, L.D.; Shchelkachev, A.V. 
(Inst. of High Energy Physics, Serpukhov, USSR). 1975. 

From Proceedings of the JINR-CERN school of physics; 
Alushta, Union of Soviet Socialist Republics *USSR® (14 May 
1975). 

In Proceedings of the 1975 JINR-CERN School of Physics. 

The lectures on the increase of hadronic cross sections at 
high energies includes a brief review of the experimental data on 
the total cross sections and a demonstration of the radical changes 
in high energy scattering models caused by them. Three theoretical 
models of increasing cross sections are treated now as the very 
first step in attempts to understand the new effect. The main goal 
is to formulate some preliminary quantitative requirements for the 
experiments to be performed at the future accelerators. (JFP) 


21682 (SLAC—191, pp 1-24) Leptons as a probe of hadronic 
structure. Gilman, F.J. Nov 1975. 

In Deep hadronic structure and the new particles. 

Lectures are given on some of the theoretical ideas involved 
in electroproduction, neutrino production, and electron—positron 
annihilation into hadrons. The short-distance behavior of products 
of currents and hadron structure are studied simultaneously. (JFP) 


STRONG INTERACTIONS, BARYON NO. 0 
REFER ALSO TO CITATION(S) 21601, 21633, 21669 


21683 (CONF-740653—P2, pp 421-434) Eikonal approach in 
production processes. Martinis, M. (Inst. ‘’Rudjer Boskovic’’, 
Zagreb ). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

Unitary eikonal models for pion production are reviewed. A 
statistical approach is emphasized similar to the one developed in 
quantum optics. In particular, pion distributions resulting from a 
chaotic (random) c-number source. Connection with a two-com- 
ponent picture and the Kobba-Nilsen-Olesen scaling is indicated. 
(auth) 


21684 (CONF-750636—P2, pp 219-225) Meson mass relations 
in broken SU(4) with nearly ideal mixing. Montonen, C.; Roos, M.; 
Torngqvist, N. (Univ. of Helsinki). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO '75. 

The discussion of meson mass relations in broken SU(4) 
with nearly ideal mixing involves a consideration of the con- 
sequence of certain assumptions. (JFP) 


21685 (JINR—E2-9086, pp 177-242) Resonance phenomena. 
Montanet, L. (CERN, Geneva). 1975. 

From Proceedings of the JINR-CERN school of physics; 
Alushta, Union of Soviet Socialist Republics *USSR® (14 May 
1975). 

In Proceedings of the 1975 JINR-CERN School of Physics. 

The treatment of resonance phenomena includes a review of 
basic definitions, the definition of a resonance in hadron physics 
relating current concepts of phase shift, Breit—Wigner, and S- 
matrix poles, application to a coupled channel analysis of the J/sup 
P/I/sup G/ = O0*0* system, some experimental considerations on 
mass and width determination, and the development of a method 
for the determination of the spin and parity of the resonances. 
(JFP) 


21686 (SLAC— 191, pp 159-189) New spectroscopy. Harari, 
H. (Weizmann Inst. of Science, Rehovoth, Israel). Nov 1975. 


OCTOBER 1976 


In Deep hadronic structure and the new particles. 

An attempt is made to summarize those aspects of the new 
spectroscopy which are found most important and interesting. In- 
cluded are the question of the hadronic nature of the new parti- 
cles, the possible relation of the PSI particles to the threshold in R, 
the narrowness of PSI, the possibility that the psi particles are 
colored Han-Nambu mesons, the psi particles as bound states of 
new quarks, the need of additional quarks, the inclusive cross sec- 
tion for ete” yields d + anything, the decay of D mesons, 
searching for D mesons in e*e~ collisions, the nonobservability of 
D mesons, the spectrum of the psi family, the missing decay of 
psi(3700), the theoretical framework for model building, and ex- 
perimental constraints and their theoretical consequences for 
model building. (JFP) 


STRONG INTERACTIONS, BARYON NO. 1 
REFER ALSO TO CITATION(S) 21652, 21694, 21710 


21687 (COO— 1545-168) High statistics study of w° produc- 
tion. Shaevitz, M.H.; Abolins, M.A.; Dankowych, J.A. (Ohio State 
Univ. Research Foundation, Columbus (USA)). 1974. 23p. Dep. 
NTIS $3.50. 

Results from a study of wp yields w°n at 6.0 GeV/c based 
on 28,000 events from a charged and neutral spectrometer are re- 
ported. Background under the w® is only 7 percent, a large im- 
provement over deuterium bubble chamber work. Density matrix 
elements, projected cross sections and effective trajectories for 
natural and unnatural exchanges are presented. 


21688 (JINR—D1-2-9224, pp 11-31) Multiple particle produc- 
tion in pion—nucleon interactions. Grishin, V.G. 1975. (In Rus- 
sian). 

From 4. international seminar on high energy physics 
problems, many-body processes; Dubna, USSR (Jun 1975). 

In Many-body processes. 


21689 (JINR—D1-2-9224, pp 136-152) Correlations in multi- 
ple production processes and statistical model with two-body cor- 
relations. Bibl, K.; Klein, M.; Nankhauer, R.; Shiller, G. (Inst. of 
High Energy Physics, Berlin). 1975. (In Russian). 

From 4. international seminar on high energy physics 
problems, many-body processes; Dubna, USSR (Jun 1975). 

In Many-body processes. 


21690 (JINR—D1-2-9224, pp 153-175) Multichannel descrip- 
tion of multiple processes. Sisakyan, A.N.; Slepchenko, L.A. 1975. 
(In Russian). 

From 4. international seminar on high energy physics 
problems, many-body processes; Dubna, USSR (Jun 1975). 

In Many-body processes. 


21691 Comment on hadronic production of psions. Ellis, S.D.; 
Einhorn, M.B.; Quigg, C. (University of Washington, Seattle, 
Washington 98195). Phys. Rev. Lett.; 36: No. 21, 1263-1266(24 
May 1976). 

We discuss a scheme for understanding the observed fea- 
tures of new-particle production. Qualitative test of the conjec- 
tured mechanism are outlined, and the experimental data are 
reviewed. (AIP) 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 1 
REFER ALSO TO CITATION(S) 21570, 21625, 21727 
21692 (CONF-740653—P1, pp 379-391) Baryon decimet mass 


splittings. Litchtenberg, D.B. (Indiana Univ., Bloomington, IN). 
1975. 


From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interaction. Volume I. 

The baryon decimet and to a lesser extent the baryon octet 
are considered. The problem treated is how well the baryon masses 
satisfy the Gell-Mann-Okubo mass formula. (JFP) 


21693 (CONF-740653—P2, pp 289-300) A two-component 
cluster model for correlations between a proton in the fragmenta- 
tion region and a pion in the central region in high energy 
proton—proton collisions. Sohlo, S. (Univ. of Helsinki, Finland). 
1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 


In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

ISR data for the inclusive pion-proton correlation are 
analyzed in a two-component cluster model. The correlation func- 
tion is discussed in detail, when the proton lies in the range 0.8 
greater than x greater than 0.5 and the pion is in the plateau. In 
this region the correlation trom the diffraction component is found 
to be too small to reproduce data. The interference term may be 
forced to fit data, but then the diffractive nova protons are con- 
centrated to the range 0.8 greater than x greater than 0.5. The 
short-range correlation cluster model for the pionization com- 
ponent cannot either reproduce long-range correlation between the 
fragmentation and the pionization region. Long-range correlations 
within the pionization component are discussed in a simple model 
which is found to agree with data. The possibility of finding further 
evidence on the existence of long-range correlations within the 
pionization component is analyzed by comparing the predictions of 
the model to data on semi-inclusive distributions. (auth) 


21694 (CONF-740653—P2, pp 327-351) Scattering and the 
constituent interchange model. Blankenbecler, R. (Stanford Univ., 
California). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions. Volume II. 

Based on the constituent interchange model, some new 
results are described for inclusive scattering through the entire 
Peyrou plot and exclusive scattering at fixed t and fixed angle. A 
unified description of exclusive scattering at fixed t and fixed 
angle, the triple Regge region, the central region, and the region of 
large transverse momentum. Also several correction terms to the 
triple Regge formula are described which are suggested by the 
model that should be important for both small and large missing 
mass. The collision of two quark-composite hadrons p + p and m7 + 
p in transverse impact space is considered. Cross sections are 
discussed. (JFP) 


21695 (CONF-750636—P1, pp 285-294) Parity-violating 
nucleon—nucleon interactions. Galic, H.; Guberina, B.; Tadic, D. 
(Univ., Zagreb). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

Some results are briefly presented on _ parity-violating 
nuclear forces following from gauge theories of elementary parti- 
cles. (JFP) 


21696 (JINR—E2-9086, pp 356-376) Research program with 
relativistic nuclei. Baldin, A.M. (Joint Inst. for Nuclear Research, 
Dubna, USSR). 1975. 

From Proceedings of the JINR-CERN school of physics; 
Alushta, Union of Soviet Socialist Republics *USSR® (14 May 
1975). 

In Proceedings of the 1975 JINR-CERN School of Physics. 

A summary of research on one-particle inclusive processes 
which occur when relativistic nuclei interact, and of the program 
of research on relativistic nuclei is presented. (JFP) 


21697 Effective neutral current and parity violation in the scat- 
tering of high energy protons. Kopeliovich, V.B.; Frankfurt, L.L. 
(B. P. Konstantinov Institute of Nuclear Physics, USSR Academy 
of Sciences). JETP Lett. (USSR) (Engl. Transl.); 22: No. 11, 295- 
300(5 Dec 1975). 

The P-odd effects calculated within the framework of a 
theory with charged currents with allowance for the exchange 
(annihilation) of the constituent partons constitute 0.3 x 10-7 of 
the total cross section in the case of the scattering of protons with 
E/sub lab/ = 10 GeV, reach 10~* at t = s, and increase in power- 
law fashion with increasing E/sub lab/. (AIP) 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 


21698 (CONF-740653—P1, pp 357-364) Horospheric basis in 
the SL (2, C) group. Huszar, M. (Univ. of Wroclaw). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interaction. Volume I. 

Matrix elements of the principal and supplementary series 
of unitary representations of the SL(2.C) group are derived in a 
basis defined by two-dimensional momentum corresponding to the 
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ric su R mtations are expressed in a rather 


simple form in terms of Bessel functions. (auth) 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


REFER ALSO TO CITATION(S) 21634, 21659 


21699 (CONF-750636—P2, pp 319-328) Can semi-leptonic 
deca data information about the relations between Poincare 
group and SU(3). Boehm, A. (Max-Planck-Institut fuer Physik and 
Astrophysik, Munich). 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hungary (16 Jun 1975). 

In NEUTRINO ‘75. 

It is considered in how far the leptonic and semileptonic 
decays of hadrons can provide information about the relations 
between the three fundamental ingredients of any future theory of 
elementary particles: namely, Poincare invariance, SU(3) classifi- 
cation, and V-A transitions. The consequences of an assumption 
for the form factors in the semileptonic decays of hadrons are 
mainly discussed. It is concluded that the semileptonic decay data 
can in principle give information about the relations between Poin- 
care group and SU(3). (JFP) 


APPLICATIONS TO STRONG INTERACTIONS 
REFER ALSO TO CITATION(S) 21697 


FIELD THEORY 


21700 (CONF-740653—P1, pp 11-28) Is the Higgs—Kibble 
mechanism necessary for unified gauge theories. Sucher, J. (Univ. 
of Maryland, College Park, MD). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions, 12—18 June, 1974, 
Balatonfuered. Volume I. 

The question of whether Higgs scalars are required is con- 
sidered in a further examination of the ordinary quantized 
Yang—Mills theory. It is concluded that there is no convincing 
evidence that it is impossible to formulate a satisfactory quantum 
field theory of a pure massive Yang—Mills field without extra 
scalar fields. (JFP) 


21701 (CONF-740653—P1, pp 41-53) Nonabelian gauge theo- 
ries and Wilson expansion of operators. Kummer, W. (Hochschule 
Wien Vienna, Austria). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interactions, 12—18 June, 1974, 
Balatonfuered. Volume I. 

From the discussion of non-Abelian gauge theories and the 
Wilson expansion of operators, it is concluded that the ghost-free 
axial gauge plays a rather crucial role for the Wilson-expansions of 
operators in non-Abelian gauge theories. (JFP) 


21702 (CONF-740653—P1, pp 321-344) Field theories 
without Ward identities. Szego, K. (Central Research Inst. for 
Physics, Budapest). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interaction. Volume I. 

Preliminary results of a new formulation of field theory 
where no field has superfluous components and the Lagrangian 
formalism can be maintained are presented. The formulation is 
based on the representation theory of the Poincare group. The new 
technique used is the introduction, instead of the common spin 
and helicity variables, a z continuous complex quantity (the so- 
called Gelfand—Naimark spin variable) which is the generalized 
Fourier transformed of the previous ones. It is noted that within 
the same formalism, conformal transformations can be represented 
also; hence conformal field theories can be treated as well. (JFP) 


21703 (CONF-740653—P1, pp 345-355) Covariant Mellin 
transforms and the Weyl group quantization. Lukierski, J. (Univ. of 


Wroclaw). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interaction. Volume I. 

The elements of the quantized field-theory formalism with 
diagonalized dilatation generator are presented. (auth) 
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21704 (CONF-750636—P2, pp 310-318) Electrons, photons, 
and gravitons. Berends, F.A. (Leiden Univ., Netherlands); Gast- 
mans, R. 1975. 

From 5. international conference on neutrino science; 
Balatonfured, Hun mgary (4 (16 Jun 1975). 

In NEUTRI 

The combined ? oll of electrons, photons, and gravitons is 
studied in order to gain more insight through explicit calculations 
into the structure of the divergences which arise in a quantum field 
theory which describes the gravitational interactions of elementary 
particles. Calculations were performed on the evaluation of the 
quantum gravity contribution to the anomalous magnetic moment 
of the electron and muon at the one-loop level and on the compu- 
tation of corrections due to quantum electrodynamical interactions 
on the graviton-electron and the graviton-photon vertex. These cal- 
culations lead one to predict small modifications of Newton's law 
for electrons and light dispersion accompanying the deflection of 
light in a gravitational field. (JFP) 


21705 (ORO— 3992-258) Comment on gauge conditions in 
non-Abelian gauge theories. Hsu, J.P.; Mac, E. (Texas Univ., 
Austin (USA). Center for Particle Theory). 1976. Contract E(40- 
1)-3992. 14p. Dep. NTIS $3.50. 

Gauge conditions in non-Abelian gauge theories are con- 
sidered studying unitarity with a given Lagrangian with various 
linear gauge conditions and using the usual formalism for con- 
structing the fictitious Lagrangian. The results show that even with 
the fulfillment of certain requirements the theory may have dif- 
ficulties. (JFP) 


21706 Prescribed sources and gauge conditions. Boulware, 
D.G. (Univ. of Washington, Seattle); Deser, S. Nuovo Cim., A; 
31A: No. 3, 498-504(1 Feb 1975). 


21707 Reply to the comments by Nash about the violation of 
dimensional Ward, B.F.L. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94305). Phys. 
Rev., D; 13: No. 4, 1137-1139(15 Feb 1976). 

A reply is made to the comments by Nash about our ap- 
proach to the partial differential equations of renormalizable quan- 
tum field theory. A simple example is presented to support our 
claims. (AIP) 


21708 General theory of renormalization of gauge invariant 
operators. Joglekar, S.D.; Lee, B.W. (Fermi National Accelerator 
Laboratory, Batavia, Illinois 60510). Ann. Phys. (N.Y.); 97: No. 1, 
160-215(Mar 1976). 

The question of renormalization of gauge invariant opera- 
tors in the gauge theories is studied. The discussion applies to 
gauge invariant operators of arbitrary dimensions and tensor struc- 
ture. We show that the gauge noninvariant (and ghost) operators 
that mix with a given set of gauge invariant operators form a 
complete set of local solutions of a functional differential equation. 
We show that this set of gauge noninvariant operators together 
with the gauge invariant operators close under renormalization to 
all orders. We obtain a complete set of local solutions of the dif- 
ferential equation. The form of these solutions has recently been 
conjectured by Kluberg Stern and Zuber. With the help of our 
solutions, we show that there exists a basis of operators in which 
the gauge noninvariant operators ‘’decouple’’ from the gauge in- 
variant operators to all orders in the sense that eigenvalues cor- 
responding to the eigenstates containing gauge invariant operators 
can be computed without having to compute the full renormaliza- 
tion metrix. We further discuss the substructure of the renor- 
malization matrix. ( AIP) 


SCATTERING THEORY 


21709 (CONF-740653—P1, pp 305-320) Spinor-spinor Bethe- 
Salpeter equations: short-distance expansion of the solutions. 
Ladanyi, K. (Roland Eotvos Univ., Budapest). 1975. 

From 9. symposium on particle physics; Balatonfured, Hun- 
gary (12 Jun 1974). 

In Proceedings of the IX. Balaton symposium on particle 
physics high energy hadron interaction. Volume I. 

The Bethe-Salpeter equation is applied to study the short 
distance properties of spinor-spinor amplitudes at vanishing c.m. 
energy. The interaction kernel involves ladder-type contributions 
of vector and axial-vector gluons. The calculations are carried out 
in renormalizable gauges by assuming spontaneously generated fer- 
mion and gluon masses. (auth) 


21710 (JINR—E2-9086, pp 45-95) Regge phenomena. 
Michael, C. (Univ. of Liverpool). 1975. 


From Proceedings of the JINR-CERN school of physics; 
oe. Union of Soviet Socialist Republics *USSR® (14 May 
1975). 

In Proceedings of the 1975 JINR-CERN School of Physics. 

The discussion of Regge phenomena includes two-body scat- 
tering data, exchanged quantum numbers, amplitude analysis and 
energy dependence, application to mN yields aN _ interactions, 
analyticity, crossing and signature, Regge poles, duality and 
exchange degeneracy, impact parameter representation, 
peripherality and adsorption, duality, helicity amplitudes, density 
matrix, natural and unnatural parity exchange, m exchange and ad- 
— in wp yields rho°n, the dynamics of Regge poles, and 
multi-Regge contributions. (JFP) 


NUCLEAR PHYSICS 


REFER ALSO TO CITATION(S) 20156, 21500, 21842 


21711 (COO—3235-71) Nuclear excitations and _ reaction 
mechanisms. Report of progress, February 1, 1975—October 31, 
1975. (Brown Univ., Providence, R.I. (USA). Dept. of Physics). 1 
Nov 1975. Contract E(11-1)-3235. 30p. Dep. NTIS $4.00. 

Progress in the following areas of research is reported: 
Energies of giant isoscalar monopole and quadrupole excitations, 
energy-weighted sum rules, the random-phase approximation, Har- 
tree-Fock calculations, spreading widths, physical consequences of 
the locality of current-density commutators and current-current 
sum rules. Electron-hydrogen scattering using the inhomogenous 
equation method; variational calculation of e~ + H scattering using 
the symmetrized channel coupling array equation; K operators and 
unitary approximations for the 3-body problem; approximate cal- 
culation of model (d-p) and (dd) amplitudes and cross sections; 
multi-step processes in direct reactions; bound state calculations 
using the channel coupling array theory. Methods for determining 
nuclear charge distributions, relativistic effects in nuclei, dispersion 
corrections and recoil corrections to elastic electron scattering; 
unitarity of elastic scattering amplitudes; low energy theorems for 
two-photon processes; pion-exchange contributions to the charge 
density; recoil effects and energy-dependent Hamiltonians; pion- 
exchange contributions to two-photon processes; hypervirial 
theorems for the Dirac equation; Coulomb energies of nuclei. 
Pion-nucleus scattering, diagonalization of the A-(nucleon-hole) 
configurations, doorway states and doorway dominance, calcula- 
tions for ‘He, discussion of experimental results. 


21712 (COO—3274-20) Nuclear moments and nuclear struc- 
ture. Annual progress . May 1, 1975—April 30, 1976. 
Madansky, L.; Lee, Y.K. (Johns Hopkins Univ., Baltimore, Md. 
(USA)). 1976. Contract E(11-1)-3274. 81p. Dep. NTIS $5.00. 

The results of research programs covering the period May, 
1975 through April, 1976, including status reports of those pro- 
— still in progress, are summarized in this report. Abstracts for 
ive sections appear separately in ERA. 


21713 (ORO— 2434-12) Experimental study of nuclear models. 
I. Decay schemes and nuclear reactions. Il. Muonic x-ray studies. 
Progress report, October 1, 1975— August 31, 1976. Sheline, R.K. 
(Florida State Univ., Tallahassee (USA)). 1976. Contract AT(40- 
1)-2434. Sip. Dep. NTIS $4.50. 

Separate abstracts for two sections of this progress report 
appear in ERA. (SDF) 


21714 (TID—27031, pp 24-62) Mechanisms of heavy-ion reac- 
tions: direct or compound. 1973. 

In Heavy ion lecture series, Kansas State University, 
1972— 1973. Volume II. 

Reaction mechanisms for several different heavy ion reac- 
tions are considered. Discussion is centered on examples of lithi- 
um, "C, '*O, and "“N reactions, with the dominant mechanisms 
=. direct transfer and compound nucleus processes. 39 figures. 
( ) 


21715 (TID—27031, pp 63-97) Nuclear structure information 
from heavy-ion reaction studies. 1973. 

In Heavy ion lecture series, Kansas State University, 
1972—1973. Volume II. 

The structural information obtainable from nuclear heavy 
ion reactions is examined for the deformed nuclei around Ne. 
Numerous examples are given. 35 figures. (SDF) 


21716 (TID—27031, pp 98-132) Selected short subjects. 1973. 
In Heavy ion lecture series, Kansas State University, 
1972— 1973. Volume II. 
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Several topics in the area of heavy ion reactions are con- 
sidered, emphasizing 8 particle transfer reactions and selective for- 
mation of nuclear states. 30 figures. (SDF) 


21717 (TID—27031) Heavy ion lecture series, Kansas State 
University, 1972—1973. Volume II. Fortune, H.T.; Garcia, J.D.; 
Greiner, W.; Sellin, 1.A. (Kansas State Univ., Manhattan (USA). 
Dept. of Physics). 1973. 419p. Dep. NTIS $11.00. 

Separate abstracts have been prepared for 15 papers for ap- 
pearance in ERA. (SDF) 


21718 (UCRL—50400(Vol.15)(Pt.A)) An integrated system 
for production of neutrons and photonics calculational constants. 
Volume 15, Part A. The LLL Evaluated Nuclear Data Library 
(ENDL): evaluation techniques, reaction index, and descriptions of 
individual evaluations. Howerton, R.J.; Cullen, D.E.; Haight, R.C.; 
MacGregor, M.H.; Perkins, S.T.; Plechaty, E.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1 Sep 1975. Con- 
tract W-7405-eng-48. 168p. Dep. NTIS $7.60. 

A general description of evaluation methods, a reaction 
index to evaluated data, and detailed descriptions of evaluated 
nuclear data for eighty-four isotopes or elements are presented. 


21719 Nuclear cross sections and technology. Volume II. 
Proceedings of a conference, Washington, D.C., March 3—7, 1975. 
Schrack, R.A.; Bowman, C.D. (eds.). Washington, DC; National 
Bureau of Standards (1975). 553p. (NBS- 
SPEC.PUBL.—425( Vol.2); CONF-750303—P2). GPO $19.45 (per 
2 Vol. set). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

Separate abstracts for 118 papers appear in ERA. (SDF) 


21720 Model calculations as one means of satisfying the 
neutron cross section requirements of the CTR program. Gardner, 
D.G. (Univ. of California, Livermore). Natl. Bur. Stands. (U.S.), 
Spec. Publ.; No. 425, 651-658(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

A large amount of cross-section and spectral information for 
neutron-induced reactions will be required for the CTR design pro- 
gram. To undertake to provide the required data through a purely 
experimental measurement program alone may not be the most ef- 
ficient way of attacking the problem. It is suggested that a prelimi- 
nary theoretical calculation be made of all relevant reactions on 
the dozen or so elements that now seem to comprise the inventory 
of possible construction materials to find out which are actually 
important, and over what energy ranges they are important. A 
number of computer codes for calculating cross sections for 
neutron induced reactions have been evaluated and extended. 
These are described and examples are given of various types of 
calculations of interest to the CTR program. 18 figures, 2 tables 
(auth) 


21721 Survey of fast-neutron induced reaction cross-section 
data. Qaim, S.M. (Kernforschungsanlage, Juelich, Ger.). Natl. Bur. 
Stands. (U.S.), Spec. Publ.; No. 425, 664-673(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol.2); CONF-750303—P2. 

Sources of fast-neutrons and their spectra are discussed 
briefly. A critical survey of experimental techniques employed in 
studies of nuclear reactions (excluding fission) at E/sub n/ greater 
than or equal to 14 MeV is presented. The recent experimental 
cross section data are described concisely. Special attention is paid 
to the case of low-yield reactions, such as processes with 
trinucleon emission. A review of recently discussed cross section 
systematics together with an outline of some of the theoretical im- 
plications is given. 19 figures, 96 references (auth) 


21722 tive assessment of CTR cross section needs. 
Gerstl, S.A.W.; Dudziak, D.J.; Muir, D.W. (Los Alamos Scientific 
Lab., NM). Natl. Bur. Stands. (U.S.), Spec. Publ.;-No. 425, 674- 
679(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

A computational method to quantitatively determine cross 
section requirements is described and applied to a particular CTR 
design project. In order to provide a rational basis for the priorities 
assigned to new cross section measurements or evaluations, this 
method includes a quantitative assessment of the uncertainty of 
currently available data, the sensitivity of important nuclear design 
parameters to selected cross sections, and the accuracy desired in 
predicting nuclear design parameters. Perturbation theory is used 
to combine estimated cross section uncertainties with calculated 
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sensitivities to determine the variance of any nuclear design 
parameter of interest. Selected computational results are presented 
for a model of the Tokamak Fusion Test Reactor. 4 figures, 4 ta- 
bles (auth) 


21723 Nuclear data for assessment of activation of scintillator 
materials during spaceflight. Dyer, C.S.; (Goddard Space Flight 
Center, Greenbelt, MD); Trombka, J.I.; Seltzer, S.M. Natl. Bur. 
Stands. (U.S.), Spec. Publ.; No. 425, 480-483(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar !975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

A calculation is outlined which predicts energy-loss spectra 
observed in detector materials due to the decay of radioactive 
nuclides which are produced by particle irradiation in spaceflight. 
The input decay schemes and cross-section requirements are 
described. Examples are given from the Apollo gamma-ray spec- 
trometer experiments. 4 figures, | table. (auth) 


21724 (UCRL-Trans— 11017) Process to produce excited states 
of atomic nuclei. Morita, M.; Morita, R. Feb 1976. Translation of 
Belgian Patent 809,572. 19p. Dep. NTIS $3.50. 

The claims of a patented process which relates to the 
production of excited states of atomic nuclei are outlined. Among 
these are (1) production of nuclear excited states by bombarding 
the atoms with x rays or electrons under given conditions, (2) 
production of radioactive substances by nuclear excitation with x 
rays or electrons, (3) separation of specific isotopes from a mix- 
ture of isotopes of the same element by means of nuclear excita- 
tion followed by chemical treatment. The invention allows produc- 
tion of excited states of atomic nuclei in a relatively simple manner 
without the need of large apparatus and equipment. (SDF) 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


21725 (LA—6320-MS) Elastic and charge-exchange scattering 
of pions from *He and *H. Gibson, B.F.; Hess, A.T. (Los Alamos 


Scientific Lab., N.Mex. (USA)). Apr 1976. Contract W-7405- 
ENG-36. 14p. Dep. NTIS $3.50. 

We have examined (1) the elastic scattering of pions from 
the isodoublet *He and *H and (2) the single charge-exchange 
reaction *H(7* ,7°)*He using a formalism which incorporates the 7- 
N multiple scattering to all orders. Emphasis is placed on numeri- 
cal results which illustrate those features of the differential cross 
sections that are expected to be of interest to the experimentalist. 
Realistic nuclear densities corresponding to the form factors of 
elastic electron scattering were used. Charge-exchange cross sec- 
tions are presented in terms of angular distributions for both the 7° 
and the recoil nucleus. In elastic scattering, Coulomb-nuclear in- 
terference effects are significant at incident pion kinetic energies 
of less than 100 MeV; form factor effects are apparent at large 
momentum transfer. Comparison of data and theory for m* - *He 
with that for wm - *He (or the conjugate m* - *H) will provide a 
test of the convergence of the fixed scatterer, multiple-scattering 
formalism utilized in this report. 21 figures. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


21726 (LBL—4268) Photon spectrum in pion capture on triti- 
um. Bistirlich, J.A.; Cooper, S.; Crowe, K.M.; Shively, F.T.; Grilly, 
E.R.; Perroud, J.P.; Sherman, R.H.; Baer, H.W.; Truoel, P. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jan 
1976. Contract W-7405-ENG-48. 12p. Dep. NTIS $3.50. 

The photon spectrum from the pion capture reaction 7 + t 
yields 3n + y was measured with a high-résolution pair-spectrome- 
ter to study the A = 3 system in a pure T = 3/2 state. The mea- 
sured branching ratio (wt yields nny)/(a~t yields nnny or nnn) is 
4.5 +- 0.8 percent. The shape of the photon spectrum is in 
satisfactory agreement with theoretical calculations which include 
final state interactions among the three neutrons. No evidence for 
a bound trineutron is found. 


21727 Cross sections for d(z*,2p) with distorted protons. 
Wienke, B.R. (California Univ., Los Alamos (USA). Los Alamos 
Scientific Lab.). Prog. Theor. Phys. (Kyoto); 53: No. 4, 1199- 
1201(Apr 1975). 

Letter-to-the-editor. 
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21728 Energy from charged particle reactions among light 
nuclei. Tombrello, T.A. (California Inst. of Tech., Pasadena). Natl. 
Bur. Stands. (U.S.), Spec. Publ.; No. 425, 659- 663(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol.2); CONF-750303—P2. 

The copious production of neutrons in the '’standard’’ CTR 
fuels has led to a renewed interest in proposals that various 
""exotic’’ fusion fuels be investigated. These fuels invariably in- 
volve reactions on lithium, beryllium, or boron isotopes in which 
most of the energy is liberated in the form of charged particles. 
Obtaining reaction cross sections at the appropriate energies or ex- 
trapolating the yield into inaccessible energy regions is, however, 
not always a straightforward procedure; and each reaction may 
require the development of new techniques. By means of selections 
from among such '’exotic’’ fuel reactions, examples of experimen- 
tal techniques for charged particle cross-section measurements at 
low energies and some techniques for extrapolation to still lower 
energies are shown. 7 figures (auth) 


21729 Study of the °Li(n,a)t reaction between 2 to 10 MeV. 
Bartle, C.M. (Univ. of Wisconsin, Madison). Natl. Bur. Stands. 
(U.S.), Spec. Publ.; No. 425, 688-691(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Absolute *Li(n,a)t cross section measurements are reported 
between 2.16 and 9.66 MeV. The results agree with the Pendlebu- 
ry evaluation. The possibility of unfolding angular distributions 
from the pulse-height distributions in *Lil(Eu) is investigated. 6 
figures, 2 tables (auth) 


21730 Phase shift analysis of nD, nT, DD, DT, TT, aD, and aT 
cross sections. Abulaffio, C.; Peres, A. (Technion-Israel Inst. of 
Tech., Haifa). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 701- 
703(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Explicit formulas are given for the elastic and inelastic cross 
sections of neutrons, deuterons, tritons and alpha particles. These 
formulas, obtained by a phase shift analysis, are the best fit to cur- 
rently available experimental data, for all angles and energies up to 
14 MeV. (auth) 


21731 Proton— elastic scattering at 19.700 MeV. Jar- 
mie, N.; Jett, J.H. (University of California, Los Alamos Scientific 
Laboratory Los Alamos, New Mexico 87545). Phys. Rev., C; 13: 
No. 6, 2554-2555(Jun 1976). 

Proton-proton scattering cross sections have been measured 
at 19.700 +- 0.015 MeV with a relative error of about 0.4% and a 
scale error of 0.4%. Thirteen data were taken in a range of center- 
of-mass angles of 20degree to 90degree. (AIP) 


21732 Polarization and polarization transfer in the *H(d, n)‘He 
reaction at 7 MeV. Sunier, J.W.; Poore, R.V.; Hardekopf, R.A.; 
Morrison, L.; Salzman, G.C.; Ohlsen, G.G. (Los Alamos Scientific 
Laboratory, University of California, Los Alamos, New Mexico 
87545). Phys. Rev., C; 14: No. 1, 8-11(Jul 1976). 

The six polarization transfer coefficients K/subx//sup 
prime//subz/, K/subz//sup prime//subz/, K/subz//sup prime//subx/, 
K/subx//sup _prime//subx/, K/suby//sup _prime//suby/, and 
K/suby//sup prime//suby//suby/ for the reaction *H(d,n}*‘He have 
been measured at a laboratory deuteron energy of 7.0 MeV. The 
laboratory angular range Odegree to 10Sdegree was covered. Spe- 
cial attention is given to the zero degree longitudinal polarization 
transfer case, where it is shown that a beam of neutrons with accu- 
rately known polarization may be produced. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21842 


21733 Energy-dependent pion mean free path length for star 
formation. Werntz, C.; Lucas, C.W. Jr. (Catholic Univ. of Amer- 
ica, Washington, DC). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 
425, 472-475(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Through the use of a simple model in which true absorption 
of a pion in flight by a nucleus is treated analogously to collisional 
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' broadening in optics, the energy dependent mean free path for star 
formation in water is calculated. Besides the absorption cross sec- 
tion, the cross sections for elastic and inelastic scattering are 
presented. 2 tables, 2 figures. (auth) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


RADIOACTIVE DECAY 


21734 Beta-ray branching in the decay of '*Ne. Alburger, D.E. 
(Brookhaven National Laboratory, Upton, New York 11973). 
Phys. Rev., C; 13: No. 6, 2593-2595(Jun 1976). 

The B decay of '*Ne has been studied by measuring the y- 
ray spectrum with a Ge(Li) detector. Sources were made in the 
'°F(p,n)'%e reaction by 7.0-MeV proton bombardment of CaF pr 
BaF, targets mounted in a graphite ‘‘rabbit.’’ From the intensity of 
a weak 1357-keV peak relative to 511-keV y rays the pt 
branching of '*Ne to the 1554-keV state of '""O was found to be 
(2.1 +- 0.3) x 10-5 per decay. This is a factor of 2.6 larger than a 
recently reported value but does not substantially improve the 
prospects for an experiment designed to study neutral currents in 
weak interactions. (AIP) 


ENERGY LEVELS AND TRANSITIONS 


21735 Additional 1* states in °F. Medoff, R.; Medsker, L.R.; 
Headley, S.C.; Fortune, H.T. (Physics Department, University of 
Pennsylvania, Philadelphia, Pennsylvania 19174). Phys. Rev., C; 
14: No. 1, 1-3(Jul 1976). 

Observation of a dominant L=0 component in the "*O(*He,p 
)°F angular distribution to the 3.97-MeV state, when combined 
with previous restrictions, assigns J/sup pi/=1*. An apparent L=0 
component for the 3.17-MeV state gives a tentative (1*) assign- 
ment for that state. Both these states appear to consist largely of 
core excitation. (AIP) 


MOMENTS AND SPIN 


21736 (COO— 3274-20, pp 1-23) Experiments with 
beams: nuclear moments of °Li. Correll, F.D.; Madansky, L. 1976. 

In Nuclear moments and nuclear structure. Annual progress 
report, May 1, 1975—April 30, 1976. 

The ground state magnetic dipole and electric quadrupole 
moments of the beta emitter *Li have been measured for the first 
time using the in-beam NMR technique. This work was performed 
at the Los Alamos Van de Graaff Facility in collaboration with 
Robert Hardekopf and Jules Sunier of LASL group P-9. Polarized 
*Li nuclei were produced in the ‘Li(t,p)®Li reaction initiated by 
polarized tritons from the new LASL source. With beam energies 
of 5-6 MeV and polarizations of 70-75 percent, beta decay asym- 
metries of -0.7 percent and -0.3 percent were observed for thin 7Li 
on gold and thick LiNbO, single crystal targets, respectively. The 
*Li magnetic moment was measured to be 3.4359 +- 0.0010 y/sub 
N/, uncorrected for any Knight shift in gold. The ratio of the *Li 
electric quadrupole moment to that of "Li was estimated to be 0.9 
+- 0.1. Both values are in reasonable agreement with shell model 
predictions using the intermediate coupling scheme. 2 tables, 6 
figures. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21728, 21734. 21735, 21736 


21737 (AD-A—008014) Cross sections for forward-angle 
elastic scattering of 7.55 MeV neutrons: a survey. Final report. Hol- 
landsworth, C.E.; Bucher, W.P.; Youngblood, J.; Niiler, A. 
(Ballistic Research Labs., Aberdeen Proving Ground, Md. (USA)). 
Mar 1975. 26p. (BRL— 1764). NTIS $3.75. 

Forward-angle neutron elastic-scattering cross sections for 
Be, C, Al, Fe, Cu, Sn, and W at 7.55 MeV incident neutron energy 
are presented. The data are compared with both the ENDF/B III 
evaluations and optical model calculations. In the latter case good. 
agreement between experiment and calculation is obtained for Al, 
Fe, Cu, and Sn when the Wilmore—Hodgson parameters are used 
in the optical-model calculation. Reasonably good agreement is 
found between the data and ENDF/B III, except for carbon and 
copper. (GRA) 


21738 (AD-A—013354) Neutron cross sections for small-angle 
elastic scattering from nitrogen and oxygen. Final report. Bucher, 
W.P.; Hollandsworth, C.E.; Youngblood, J.E. (Ballistic Research 
Labs., Aberdeen Proving Ground, Md. (USA)). Jul 1975. 25p. 
(BRL— 1795). NTIS $3.25. 
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Absolute differential cross sections for the elastic scattering 
of neutrons in the angular range from 2.5 degrees to 16 degrees 
have been determined for nitrogen at neutron energies of 7.65, 
7.88, 8.11, 10.95, and 14.00 MeV and for oxygen at neutron ener- 
gies of 10.25, 10.75, 10.95, 11.25 and 14.10 MeV. The measured 
cross sections are in good agreement with the most recent evalua- 
tions by Young and Foster except for oxygen around 11 MeV, 
where the measured differential cross sections are significantly 
lower than the evaluated ones. (GRA) 


21739 Absolute cross sections for neutrons from °Li + d reac- 
tions at energies between 0.2 and 0.9 MeV. Elwyn, A.J.; Holland, 
R.E.; Lynch, F.J.; Monahan, J.E.; Mooring, F.P. (Argonne Na- 
tional Lab., IL). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 
692-696(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol.2); CONF-750303—P2. 

Absolute differential and total cross sections in reactions of 
deuterons with *Li have been measured for neutrons corresponding 
to the formation of *Be in both its ground and its first excited 
state, and for the continuum neutrons involved in the breakup of 
"Be at deuteron energies between 0.2 and 0.9 MeV. Discussion of 
the experimental procedure is presented. The results indicate that 
the breakup neutrons are a substantial portion of the total neutron 
production cross section in this reaction. The reaction rates of the 
various neutron production reactions are presented. 10 figures, | 
table (auth) 


21740 Cross section measurements for charged particle induced 
reactions on *Li. Gould, C.R. (North Carolina State Univ., 
Raleigh); Joyce, J.M.; Boyce, J.R. Natl. Bur. Stands. (U.S.), Spec. 
Publ.; No. 425, 697-700(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol.2); CONF-750303—P2. 

Investigations of proton, deuteron and helium induced reac- 
tions on *Li are of importance in connection with the advantages 
of fusion reactor cycles involving only charged particles. The cross 
section data for many of these reactions are incomplete and poorly 
known. Measurements of the absolute cross sections of the reac- 
tions *Li(p,p), *Li(p,*He) at E/sub p/ = 3-12 MeV, *Li(d,p), 
®Li(d,a) at E/sub d/ = 2.25-6 MeV and ®Li(*He,p) at E = 3-6 MeV 
are reported. Our data are combined with available information in 
the literature to determine reaction rate parameters as a function 
of the temperature of the reacting nuclei. 


21741 Li, Be, and B production in proton-induced reactions: 
implications for astrophysics and space radiation effects. Roche, 
C.T.; Clark, R.G.; Methews, G.J.; Viola, V.E. Jr. (Univ. of Mary- 
land, College Park). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 
425, 504-508(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol.2); CONF-750303—P2. 

Cross sections for the production of mass 6 to 11 isobars 
from proton spallation of carbon targets have been measured at 
bombarding energies of 45, 55, 60, 65, 75 and 100 MeV. The 
results of these measurements and similar studies by other groups 
are used to test theories of Li, Be and B nucleosynthesis. The mea- 
sured abundance ratios for "Li/*Li, ''B/'°B, Li/Be and B/Li can be 
reproduced using measured cross sections and models which 
propose interstellar proton fluxes phi(E) of the form (m/sub p/c? + 
E)-?.*, E/sup -y/ (y approximately equal to 1.5—2.0) or E~* for E 
greater than 30 MeV, if a substantial amount of "Li is synthesized 
via some other source. The cross sections for formation of Li, Be 
and B are aiso of importance because of possible high LET effects 
in biological material exposed to cosmic radiation. Our measure- 
ments are compared with calculated cross sections that have been 
used to estimate LET effects. 3 tables, 4 figures. (auth) 


21742 Neutron—nuclear total cross sections between 30 and 
300 GeV/c. Biel, J.; Bleser, E.; Bromberg, C.; Ferbel, T.; Freytag, 
D.; Gobbi, B.; Kenah, L.; Keren, J.; Rosen, J.; Ruchti, R.; Slattery, 
P.; Spelbring, D.; Underwood, D. (Fermilab, Batavia, Illinois 
60510). Phys. Rev. Lett.; 36: No. 17, 1004-1007(26 Apr 1976). 

We report new measurments of neutron—nuclear total cross 
sections obtained at Fermilab. The data are for neutron momenta 
between 30 and 300 GeV/c and for nuclear targets of carbon, alu- 
minum, copper, and lead. (AIP) 


ERDA ENERGY RESEARCH ABSTRACTS 


NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


21743 Systematics of isospin mixing in proton elastic scattering 
from light nuclei. Ikossi, P.G.; Thompson, W.J.; Clegg, T.B.; 
Jacobs, W.W.; Ludwig, E.J. (University of North Carolina, Chapel 
Hill, North Carolina 27514). Phys. Rev. Lett.; 36: No. 23, 1357- 
1359(7 Jun 1976). 

The effects of isospin mixing observed by isospin-forbidden 
resonant proton scattering from the stable, self-conjugate, even- 
even nuclei exhibit a simple dependence on target mass number A. 
Furthermore, for A=8n+4, n integral, the mixing is systematically a 
factor of 5 larger than for A=8n. The relation between this 
behavior and the trends of other relevant nuclear properties is 
discussed. (AIP) 


AND REACTIONS, A=20- 
EXPERIMENT. 


RADIOACTIVE DECAY 


21744 Superallowed Fermi § decay: lifetimes of “Cl, “K/sub 
m/, *Sc, “V, and “Mn. D.H.; Alburger, D-E. 
(Brookhaven National Labora Upton, New York 11973). 
Phys. Rev., C; 13: No. 6, 2517- 252 4(Jun 1976). 

The half-lives of the Fermi superallowed £8 transitions of 
*CI, *K/sub m/, “Sc, “V, and *Mn have been measured by mul- 
tiscaling 8 rays detected in a plastic scintillator. The activities were 
produced in the reactions “S(t,n)“Cl at E/subt/=3.0 MeV, 
35Cl(a,n)**K/sub m/ at E/sub alpha/=8.0 MeV, * Ca(p,n)*Sc at 
E/subp/=10 MeV, “Ti(p,n)*V at E/subp/=10 MeV, and 
5°Cr(p,n)°Mn at E/subp/=10 MeV. Results for the half-lives (in 
msec) were as follows: “Cl, 1525.2 +- 1.1; *K/sub m/, 922.3 +- 
1.1; “Sc, 680.98 +- 0.62; “V, 424.01 +- 0.47; and Mn, 282.72 
+- 0.26. Comparisons are made with previous measurements; the 

atics of the superallowed Fermi 8 emitters are discussed. 
The value for the vector coupling constant g/sub beta//subV/subR/ 
including the ‘‘inner’’ radiative correction is deduced to be g/sub 
beta//subV/subR/=T'v +- 0.00043) x 10-* erg cm*. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21737, 21742, 21750 


21745 (AD-A—009940) Evaluation of neutron and photon- 

’ cross sections for natural m. Final report, 15 
Mar 1973—14 Mar 1974. Drake, M.K.; Fricke, M.P. (Science Ap- 

ications, Inc., La Jolla, Calif. (USA)). 17 Jan 1975. Contract 
A001-73-C-0126. 80p. (SAI—74-561-LJ). NTIS $4.75. 

See also report dated 11 May 1973, AD—765717. 

Contents: Nuclear properties of magnesium; Neutron cross 
sections (File 3); Angular distributions of secondary neutrons (File 
4); Energy distributions of secondary neutrons (File 5); Photon 
production (Files 12-15); Nuclear-model parameters; Uncertainty 
estimates; Impact of new experimental data. (GRA) 


21746 Production cross sections of some micro and millisecond 
isomers with 14.8 MeV neutrons. Salaita, G.N.; Eapen, P.K. 
(Southern Methodist Univ., Dallas). Natl. Bur. Stands. (U.S.), 
Spec. — No. 425, 712-715(Oct 1975). 
rom Proceedings on nuclear cross section and technology; 

Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

The formation cross sections for the isomeric states in Mg, 
Al, Y, In, Hf, Tl, Pb, and Bi by the (n,p), (n,@), and (n,2n) reac- 
tions have been measured using the cyclic activation technique and 
a Ge(Li) detector. The half-lives of the induced isomeric activities 
were determined using a wide range time-to-pulse height converter 
and a multichannel analyzer. | table, | figure (auth) 


21747 Spallation cross sections and the LAMPF medical 
radioisotope program. Erdal, B.R.; Grant, P.M.; Casella, V.R.; 
Ogard, A.E.; O’Brien, H.A. Jr. (Los Alamos Scientific Lab., NM). 
= Bur. Stands. (U.S.), Spec. Publ.; No. 425, 492-495(Oct 
). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

The intense beam of medium-energy protons (600 to 800 
MeV) from the LAMPF accelerator will be used to prepare multi- 
curie quantities of radioisotopes of value in diagnostic and 
therapeutic nuclear medicine. Thin-target cross section measure- 
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ments of spallation-induced reactions represent a significant seg- 
ment of the LASL Medical Radioisotope Research Program, as 
these data provide a basis for calculating specific radioisotope 
yields in thick targets, evaluating potential isotopic interferences, 
and monitoring hot-cell operations. Recent measurements include 
the cross sections (cumulative yields) of '“I, "Xe, “Sr, and “K 
formed in the interaction of 800-MeV protons with La, Mo, and V 
targets; they are reported to be 51 +- 3 mb, 51 +- 7 mb, 24.5 +- 
0.8 mb, and 5.4 +- 0.3 mb, respectively. Comparison with previous 
results at 590 MeV are made, and quantity and product quality 
estimates are presented for biomedical isoto ~~ under the irradia- 
tion conditions expected to prevail at LAMPF. (auth) 


21748 Need for (p,n) cross sections for selected targets at lower 
energies. Ahluwalia, H.S. (Univ. of New Mexico, Albuquerque). 
Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 512-515(Oct 


rom Proceedings on nuclear cross section and technology; 
wannsaen. District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol.2); CONF-750303—P2. 

It has been argued that protons of energy less than or equal 
to 10 MeV are probably accelerated, in the active regions on the 
sun, for several days, following a solar flare. These protons must 
undergo nuclear interactions with the constituents of the solar at- 
mosphere producing, among other things, neutrons. Being electri- 
cally neutral the neutrons are not affected by the solar or inter- 
planetary magnetic fields. So they should be observable when the 
active regions lie on the earth-sun line. No solar neutrons have 
been detected so far. It is thought that the reason for this null- 
result is that the energy response of most of the detectors used, 
peaks at too high an energy (approximately 100 MeV). Recent 
discovery of solar deuterons indicates that the solar neutrons 
probably have lower erergies. They are probably produced in 
(p.n) reactions involving C, N, O, Ne, Mg, Si, S, Ca, Fe, etc. The 
available cross sections, in the energy range 3.4 MeV to 30 MeV, 
certainly bear out this expectation for Fe. The cross sections for 
some other elements are as yet unknown. Our conclusions are 
presented and the urgent need for the determination of the (p,n) 
—_ sections for other elements is discussed. 2 figures, | table. 
(auth) 


21749 Diffractive, distorted-wave Born-ap- 
proximation description g('*O, C)*Si/sub g.s./ transition 
between 33 and 128 MeV. Gelbke, C.K.; Garrett, J.D.; LeVine, 
M.J.; Thorn, C.E. (Brookhaven National Laboratory, Upton, New 
York 11973). Phys. Rev., C; 14: No. 1, 127-142(Jul 1976). 

Angular distributions for the **Mg('*O, "“C)?8Si/sub g.s/ 
transition have been measured at incident energies of 33 and 40 
MeV using a quadrupole-dipole-dipole-dipole spectrometer. These 
data together with previous measurements for this same transition 
at 45, 60, and 128 MeV incident energies have been analyzed in 
terms of a diffractive model, Regge poles, and the distorted-wave 
Born approximation. The shapes of the angular distributions at all 
incident energies are reproduced in each of the three analyses. 
Parameters required to fit the diffractive and Regge-pole models to 
the data are compared to equivalent quantities extracted from the 
distorted-wave Born-approximation analysis, and the relevant 
parameters are found to be consistent in all three models. This 
agreement is due principally to the pefipheral nature of these reac- 
tions. To simultaneously reproduce the angular shape at the lowest 
and highest energies in the distorted-wave Born-approximation 
analysis, it was necessary to assume an energy dependent absorp- 
tion in the vicinity of the nuclear surface. The use of such poten- 
tials removes much of the energy dependence of the normalization 
between the predicted and measured cross sections. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 21744 


ENERGY LEVELS AND TRANSITIONS 


21750 Spins and lifetimes ef yrast states in “Ca. Nathan, A.M.; 
Kolata, J.J. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., C; 14: No. 1, 171-180(Jul 1976). 

The yrast cascade in “Ca has been studied using the 
28Si('4N,pn)“Ca reaction at 36 MeV bombarding energy. The 
mean lives of two previously reported states at 6931 and 8099 keV 
excitation heve been measured and found to be 0.49*°."9/sub -/o.25 
and 18.1 +- 2.5 ps, respectively. Angular correlation experiments 
have been performed to-confirm the spin-parity assignments of 6* 
and 8*, respectively. On the basis of the present lifetime measure- 
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ments, the 6* state is believed to belong to the 4p-4h deformed 
band, but the structure of the 8* state is uncertain. No evidence is 
found for a 10* level below 11 MeV. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21737, 21755 


21751 (ANL/NDM—20) Fast-neutron gamma-ray production 
from elemental iron: E/sub n/ approx. < 2 MeV. Smith, D.L. 
(Argonne National Lab., Ill. (USA)). May 1976. Contract W-31- 
109-Eng-38. 59p. Dep. NTIS $4.50. 

A Ge(Li) detector and a fission detector were used to mea- 
sure elemental differential cross section excitation functions for 
fast neutron gamma-ray production from iron relative to fast 
neutron fission of **U. Data were acquired at approximately 50 
keV intervals with approximately 50 keV neutron-energy resolu- 
tion from near threshold to approximately 2 MeV. Angular dis- 
tributions for the 0.847 MeV gamma ray were measured at 0.93, 
0.98, 1.08, 1.18, 1.28, 1.38, 1.59, 1.68, 1.79, 1.85 and 2.03 MeV. 
Significant fourth-order terms were required for the Legendre 
polynomial expansions used in fitting several of these angular dis- 
tributions. This casts doubt on the accuracy of the commonly used 
approximation that the integrated gamma-ray production cross sec- 
tion is essentially equal to 4m times the 55° (or 125°) differential 
cross section. The method employed in processing these data is 
described. Comparison is made between results from the present 
work and some previously reported data sets. The uncertainties as- 
sociated with energy scales, neutron-energy resolution and other 
experimental factors for these various measurements make it dif- 
ficult to draw conclusions concerning the observed differences in 
je values reported for these fluctuating cross sections. 6 tables, 7 

gures. 


21752 (BNL—21213) Investigation of ‘‘deep_ inelastic’ 
processes in '*O + Ni at 96 MeV. Bond, P.D.; Chasman, C.; 
Schwarzschild, A.Z. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1976. 8p. (CONF-760424—7). Dep. NTIS $3.50. 

From Symposium on macroscopic features of heavy ion col- 
— Argonne, Illinois, United States of America *USA® (1 Apr 
1976). 

An earlier work on oxygen-16 reactions with nickel at 96 
MeV is extended in order to investigate the extent to which two- 
body kinematics reproduce that process and to assess the possible 
role of light contaminants in the target for producing an apparent 
deep inelastic peak. Various mass spectra and differential cross 
sections are shown and discussed. (JFP) 


21753 (CONF-760424—6) Strongly-damped collisions of 164 
and 173-MeV *Ne on Ni. Halbert, M.L.; Hensley, D.C.; Stokstad, 
R.G.; Snell, A.H.; Obenshain, F.E.; Ferguson, R.L.; Plasil, F.; 
Pleasonton, F. (Oak Ridge National Lab., Tenn. (USA)). 1976. 
Tp. Dep. NTIS $3.50. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America *USA® (1 Apr 
1976). 


An investigation is made of the reaction *Ne + Ni at 8.2 
and 8.9 MeV/nucleon from which the spectra of reaction products 
are illustrated and discussed, including the Z and angular depen- 
dences and the differential cross sections. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 21752 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 21756 


21754 Ground-state 8 branching of gaseous fission products 
and their daughters for A=88—91. Wohn, F.K.; Glascock, M.D.; 
Talbert, W.L. Jr.; Hsue, S.T.; Hanson, R.J. (Ames Laboratory- 
ERDA and Department of Physics, lowa State University, Ames, 
Iowa 50010). Phys. Rev., C; 13: No. 6, 2492-2500(Jun 1976). 

The ground-state 8 branchings for several mass-separated 
Kr fission products and their daughters have been measured at the 
TRISTAN on-line separator facility at the Ames Laboratory 
Research Reactor. Absolute 8 counting was done with a 47- 
geometry plastic scintillation detector and y spectra were taken 
simultaneously with a Ge(Li) detector. The deduced values of the 
ground-state branching B/sub gs/, expressed as a 
decays, are: “Kr, 14 +- 4; *Rb, 78.0 +- 1.2; ®Kr, 23 +- 4; b, 
25 +- 5; Kr, 29 +- 4; *Rb/subg/, 37 +- 5; "Kr, 10 +- 4; *Rb, 5 
+- 5. (AIP) 


NUCLEAR PHYSICS 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 20187 


21755 Gamma decay of high-spin states in “’Ti. Meyer-Schutz- 

meister, L.; Hardie, G.; Sjoreen, T. (Argonne National Laboratory, 

+ aaa Illinois 60439). Phys. Rev., C; 14: No. 1, 109-121(Jul 
). 

The compound nucleus reaction “Sc(a,npy)’Ti was used to 
confirm the high spins of states, observed previously in the (a,d) 
reaction, by studying their y decay. Measurements of y-y coin- 
cidences, y-ray excitation functions, and y-ray angular distributions 
for several target thicknesses have been performed. These mea- 
surements allowed us to determine the energies and the spins for 
some of the observed levels, as well as the branching ratios and the 
multipolarities for the emitted y rays. Lifetimes for a few states 
were deduced from the Doppler shifts which were exhibited in the 
angular distributions. Shell-model calculations were made assuming 
an inert “Ca core and all active nucleons in the If,/, shell. Agree- 
ment between the measured and calculated branching ratios and 
multipolarities is excellent for all the yrast levels, and even the 
lifetimes of these states are predicted rather well by the theory. 
For two other levels, at 2.684- and 3.289-MeV energy, disagree- 
ment between the measured and calculated y decay is observed. 
The lifetime of the lower of these two states was found to be 
unusually slow for an M1 transition. This result suggests that per- 
haps the earlier spin assignments for both states are wrong. For the 
2.684-MeV state a spin of either 7/2* or 11/2* is in agreement 
with all the available experimental data. (AIP) 


21756 Weak gamma rays observed in the “Co decay. Camp, 
D.C.; Van Hise, J.R. (Lawrence Livermore Laboratory, University 
of California, Livermore, California 94550). Phys. Rev., C; 14: No. 
1, 261-263(Jul 1976). 

The intensities and energies of the 346.93-, 826.28-, and 
2158.77-keV transitions, and intensity limits for the 467.4- and 
1293.7-keV transitions in the decay of Co were measured using a 
new improved Compton suppression spectrometer. The spectrome- 
ter yields a maximum Compton continuum suppression of 28 and a 
peak-to-minimum Compton ratio of 550/1 for the 1332.5-keV 
transition of Co. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 21737, 21742, 21746, 21747, 
21751, 21753, 21770 


21757 Measurement of cross sections for the **Co(n,p)**Fe reac- 
tion near threshold. Smith, D.L.; Meadows, J.W. (Argonne Na- 
tional Lab., IL). Nucl. Sci. Eng.; 60: No. 2, 187-192(Jun 1976). 
Activation techniques were employed in measurement of 
cross sections for the *Co(n,p)*Fe reaction, relative to **U fis- 
sion, in the neutron energy range of 2.57 to 4.91 MeV. These and 
previously reported data were employed in calculation of average 
cross sections for this reaction in two reference fission neutron 
spectra: (a) **U thermal fission and (b) **Cf spontaneous fission. 


NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


21758 (LBL—5006) Diffusive phenomena reflected in the 
charge and angular distributions of N, Ne, Ar, Kr induced reac- 
tions. Moretto, L.G.; Sventek, J.S. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Mar 1976. 62p. (CONF- 
760424—8). Dep. NTIS $4.50. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America *USA® (1 Apr 
1976). 

The presence of diffusion processes in heavy ion reactions is 
argued on a theoretical ground by pointing out the limitation of a 
Lagrangian approach to the time-dependent processes. The master 
equation is used to describe the diffusion of the probability dis- 
tribution along the mass asymmetry coordinate. Calculations of the 
probability distributions as a function of time have been performed 
for many heavy ion reactions. Experimental evidence of diffusion 
is shown to exist in the charge and angular distributions associated 
with a large number of heavy ion reactions. It is shown that the 
deep inelastic processes occurring in lighter systems, and quasi fis- 
sion observed for heavier systems can be interpreted in terms of 
the very same mechanism. A comparison between the theoretical 
calculations and the experimental data is shown. 


ERDA ENERGY RESEARCH ABSTRACTS 


(WAPD-TM— 1246) Nonlinear analysis procedure for 
evaluation of resonance range capture cross sections. Steen, N.M. 
(Bettis Atomic Power Lab., West Mifflin, Pa. (USA)). Jan 1976. 
Contract E(36-1)-GEN-14. 109p. Dep. NTIS $5.50. 

The practicality of a calculational procedure for evaluation 
of radiative neutron capture cross sections of nonfissile nuclides is 
presented and demonstrated. For convenience in presentation, the 
scope is limited to the most difficult computational problem of 
evaluating resonance range capture cross sections. However, the 
procedure may be readily extended to include thermal cross sec- 
tions and fissile nuclides. The practicality of the procedure is 
demonstrated by successful application of a prototype computer 
program to analysis of existing experimental data for elemental zir- 
conium. These data consist of two sets of resonance integral mea- 
surements for a variety of sample sizes, low resolution self-shielded 
radiative capture cross section measurements and several sets of 
resonance parameters inferred from high resolution experiments. 
This collection of data encompasses the most computationally dif- 
ficult features of most integral data sets of interest. 


NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 20273, 21754 


21760 (ANCR— 1255, pp 8-13) Decay of '*Ba. Helmer, R.G.; 
Gehrke, R.J.; Greenwood, R.C.; Reich, C.W.; MclIsaac, L.D. Feb 
1976. 

In Nuclear Technology Division annual progress report for 
period ending June 30, 1975. 


21761 (ANCR— 1255, pp 14-20) Decay of '*"Ba. Gehrke, R.J.; 
Helmer, R.G.; Reich, C.W.; Greenwood, R.C.; Anderl, R.A. Feb 
1976. 

In Nuclear Technology Division annual progress report for 
period ending June 30, 1975. 


21762 (ANCR—1255, pp 21-24) Half-life measurements of 
'™La, Ce, ™Ce, ™Ce and Ce. Gehrke, R.J. Feb 1976. 

In Nuclear Technology Division annual progress report for 
period ending June 30, 1975. 


21763 Decay of 3.912-h '*La to '“Ba and level structure of the 
N = 77 nuclei. Henry, E.A.; Meyer, R.A. (Lawrence Livermore 
Laboratory, University of California, Livermore, California 
94550). Phys. Rev., C; 13: No. 6, 2501-2511(Jun 1976). 

The levels of “Ba populated from B decay of mass- 
separated '*La were studied by y-ray spectroscopy and a y-y-coin- 
cidence experiment. Discrepancies in the literature on '™Ba 
excited levels were resolved and the Ba level scheme was ex- 
tended. The observed positive parity levels are qualitatively ac- 
counted for in a weak-coupling model. (AIP) 


21764 Decay of rated '**J. Western, W.R.; Hill, J.C.; 
Schick, W.C. Jr.; Talbert, W.L. Jr. (Ames Laboratory-ERDA and 
Department of Physics, lowa State University, Ames, lowa 50011). 
Phys. Rev., C; 14: No. 1, 275-280(Jul 1976). 

The y rays following the B decay of mass-separated '*I to 
levels in '*Xe have been measured using Ge(Li) detectors for both 
singles and coincidence spectra. A level scheme of '*Xe has been 
constructed in which eight transitions are placed between levels at 
589, 1073, 1464, 1867, 1903, and 2398 keV. The implications of 
this study are discussed for the systematics of even-even Xe 
isotopes and N=84 isotones. (AIP) 


ENERGY LEVELS AND TRANSITIONS 


REFER ALSO TO CITATION(S) 21760, 21761, 21763, 21764, 
21769 


21765 Moessbauer data reduction: the M1-E2 transition of 
Ru. Foyt, D.C. (Univ. of New Orleans); Good, M.L.; Cosgrove, 
J.G.; Collins, R.L. J. Imorg. Nucl. Chem.; 37: No. 9, 1913- 
1916(Sep 1975). 

A general methodology for the extraction of hyperfine 
parameters is given for mixed transitions (M1, E2) between 5/,, 3/, 
Moessbauer nuclei. Rather than approximate the spectrum with a 
sum of Lorentzian lines, which are compared with theoretical 
spacings and amplitudes, the fitting is done directly on the con- 
trolling hyperfine parameters. The method offers advantages for 
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complex, unresolved spectra and the difficult case of ruthenium 
(®RuO, is examined in detail. 


21766 (COO— 3274-20, pp 24-32) Linear rization mea- 
surements on gamma rays from '“Pd and '*Pd. Stromswold, D.C.; 
Elliott, D.O. Jr.; Lee, Y.K.; Grau, J.A.; Simms, P.C. 1976. 

In Nuclear moments and nuclear structure. Annual progress 
report, May 1, 1975—April 30, 1976. 

Several experiments on the linear polarization of gamma 
rays from high-spin states were conducted at the BNL tandem ac- 
celerator, the Purdue tandem accelerator and at Grenoble, France. 
These experiments include the linear polarization of gamma rays 
from the deexcitation of '*Pd and '*Pd following the heavy ion 
(xn)-reaction. Polarization measurements clearly show negative 
parity for two major quasi-rotational sidebands in both nuclei. 3 
figures, 2 tables. 


21767 (COO— 3274-20, pp 33-43) Gamma ray linear polariza- 
tion measurement following heavy ion bombardment of barium 
isotopes. Elliott, D.O. Jr.; Lee, Y.K. 1976. 

In Nuclear moments and nuclear structure. Annual progress 
report, May 1, 1975—April 30, 1976. 

The study of the decoupling effects in the even-even '*Ba 
nucleus has been completed. The study of spins and parities of the 
even-odd '°Ba nucleus was carried out in Grenoble, France. The 
measurement of linear polarization of gamma rays in these nuclei 
revealed anomalous negative parity bands. The negative parity 
levels in even-even light barium isotopes can be interpreted as 
coriolis decoupled two-quasiproton configurations in which the 
h/sub "'/,/ proton plays a prominent role. On the other hand, the 
negative parity levels in the even-odd light barium isotopes are 
strikingly different, and can be interpreted as due to the rotation- 
alignment coupling of h/sub ''/,/ neutron holes to the triaxial core. 
1 table, 2 figures. 


21768 (ORO— 2434-12, pp 1-27) Decay schemes and nuclear 
reactions. 1976. 

In Experimental study of nuclear models. I. Decay schemes 
and nuclear reactions. Il. Muonic x-ray studies. Progress report, 
October 1, 1975—August 31, 1976. 

During this last contract year the shell model has been stu- 
died to see how well it can predict the energy levels in 7°Pb and 
the cross sections produced from the reaction /sup 210m/Bi(t,a) 
2°Pb. The transitional nuclei '*Sm, '*'Os, Os and Pt 
have been studied using the usual (d,p), (d,t) and (n,y) nuclear 
reaction spectroscopic tools. The anomalous systematics in the 
odd-A Os nuclei was particularly interesting and may be un- 
derstood as a transition away from deformation and towards spher- 
ical shape accompanied by a large increase in .T Toriolis coupling. 
Among the deformed nuclei studied during the last contract year 
are "Dy and "Os. In addition, an interesting study of altered 
cross sections for (d,p) or (d,t) reactions on mixed target ground 
states came to fruition. Theoretical studies during the last contract 
year included a continuation of the collaboration with S.G. Nilsson 
and his group on the deformed shell model. In this study shell ef- 
fects for B = 0.6 have significant structural consequences over a 
wide variety of the nuclear periodic table. Decoupled bands were 
studied theoretically and could be shown to be interpreted by the 
weak coupling model as well as by the strong coupling model. This 
research was applied to odd-A nuclei with A = 187 to 193. The 
study of the isotopic substitution of metal carbonyls was continued 
on a very limited basis consistent with publishing the work already 
completed. 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 21737, 21746, 21766, 21767, 
21796 


21769 (ANL/NDM—7) Neutron total and scattering cross sec- 
tions of some even isotopes of molybdenum and the optical model. 
Smith, A.B.; Guenther, P.T.; Whalen, J.F. (Argonne National Lab., 
Ill. (USA)). Jun 1974. Contract W-31-109-Eng-38. 88p. Dep. 
NTIS $5.00. 

Neutron total and elastic and inelastic scattering cross sec- 
tions of *Mo,.*Mo, *Mo and 'Mo were measured. Neutron total 
cross sections were determined at intervals of less than or equal to 
10 keV from 1.6 to 5.5 MeV with resolutions of approximately 10 
keV. Neutron elastic and inelastic scattering cross sections were 
measured from 1.8 to 4.0 MeV at intervals of 0.2 MeV. Neutron 
groups corresponding to the excitation of forty states were 
identified. The experimental results were examined in the context 
of optical- and statistical-nuclear models. It was concluded that the 
real part of the optical potential includes a term proportional to 
{(N - Z)/A] and suggested that the imaginary part is shell depen- 
dent with decreasing magnitude as N = 50 is approached. Com- 
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of measured and calculated inelastic neutron excitation 
cross sections suggested a number of J/sup 7/ assignments extend- 
ing previous knowledge. The experimental and calculational results 
were used, together with previously reported values, to generate an 
evaluated neutron total and scattering cross section file in the 
ENDF format extending over the energy range 0.1 to 8.0 MeV. 


21770 (COO— 3463-22) Differences between argon- and kryp- 
ton-induced reactions leading to the same compound nuclei '*Er 
and '“Er. Seglie, E. (Rensselaer Polytechnic Inst., Troy, N.Y. 
(USA)). 1974. 10p. Dep. NTIS $3.50. 

The observed differences in the neutron-evaporation excita- 
tion functions for argon and krypton induced reactions may be due 
to the strong friction in the classical dynamic model. In order to 
reproduce the complete fusion cross sections, a large energy loss in 
the Kr entrance channel is needed. This large energy loss may be 
associated with the preequilibrium emission of neutrons in the Kr 
channel. Neither the large energy loss nor the preequilibrium emis- 
sion is expected in the Ar channel. 


21771 “Nb(n,y)*Nb, /sup 95m/Nb reaction for the CTR reac- 
tor technology program. Persiani, P.J. (Argonne National Lab., 
IL); Pennington, E.M.; Harker, Y.D.; Heath, R.L. Natl. Bur. 
Stands. (U.S.), Spec. Publ.; No. 425, 708-711(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Depending on the assumptions made of the neutron cross 
section behavior in the high-energy region, the captures in “Nb 
have been found to be the major components influencing the after- 
heat and radioactivity in fusion reactor design problems. Prelimina- 
ty blanket designs indicate that about 60 percent of the capture 
rates in **Nb occur above | keV and 90 percent occur above 100 
eV. Therefore an important and timely cross section need is an 
estimate and measurement of the “Nb(n,y)*Nb, /sup 95m/Nb 
reaction in the keV-MeV energy region. Nuclear level systematic 
studies using the two known positive energy resonances, the ther- 
mal cross section, the resonance integral and the apparent high- 
density of the low-lyjng levels in niobium, have suggested postulat- 
ing the existence of negative energy levels or level. These con- 
siderations involved the postulated negative energy resonances, as- 
sumptions about positive energy resonances above 50 eV and 
average unresolved parameters based on nuclear systematics. The 
experimental technique to obtain a measured integrated cross-sec- 
tion in the fast fission spectrum of the Coupled Fast Reactivity 
Measurements Facility (CFRMF) and the Argonne Fast Source 
Reactor (AFSR) is investigated with foils of **Nb containing 4.1 
— “Nb utilizing Ge(Li) spectrometry. 5 tables, 2 figures 
(auth) 


21772 '°O)'**Nd reaction and its contrast to 
'*C)'”Nd reaction. Yagi, K.; Hendrie, D.L.; Jahnke, 
Maguire, C.F.; Mahoney, J.; Scott, D.K.; Feng, D.H.; Udagawa, T.; 
Low, K.S.; Tamura, T. (Lawrence Berkeley Laboratory,* Universi- 
ty of California, Berkeley, California 94720). Phys. Rev., C; 14: 
No. 1, 351-353(Jul 1976). 

An investigation is made of the '**Nd('*O,"*O)'*Nd reac- 
tion, in which it was found that the first excited 2* state was popu- 
lated strongly with an angular distribution characteristic of one- 
step transfer. This is in contrast to an earlier result for the inverse- 
type reaction '“*Nd('*C,"*C)'**Nd, in which the first excited state 
was found to be populated dominantly by a two-step process and 
to have an anomalous angular distribution. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 21758 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 21774, 21776 


21773 Decay of '”Lu to levels in the 107-neutron nucleus '*Hf. 

Hill, J.C.; Meyer, R.A. (Lawrence Livermore Laboratory, Universi- 

of California, Livermore, California 94550). Phys. Rev., C; 13: 
0. 6, 2512-2516(Jun 1976). 

The decay of 'Lu to levels in '*Hf has been investigated 
using Ge(Li) detectors. In addition to the one y ray at 214 keV re- 
ported in previous decay studies, 26 y rays with energies up to 
1199 keV were observed depopulating 12 levels. These results are 
compared with findings from single-neutron-transfer reactions and 
neutron-capture experiments. (AIP) 
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ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 21768, 21773 


21774 (COO—2186-28) Some decay properties of ‘Ir. 
Ladenbauer-Bellis, 1.M.; Bakhru, H.; 4 P. (Yale Univ., New 
Haven, Conn. (USA). Heavy lon Accelerator Lab.; State Univ. of 
New York, Albany (USA)). 1975. 21p. Dep. NTIS $3.50. 

‘Sir was produced at the Yale Heavy lon Accelerator via 
the '®Lu('*C,4n)'Ir reaction and from the decay of '™Pt, which 
was formed in the '*Tm('*F,5n)' Pt reaction. The half-life of ‘Ir 
was found to be 55 +- 5 min. Singles and coincidence y-ray mea- 
surements were performed using 30-40 cm* Ge(Li) detectors. X- 
ray measurements were carried out using an intrinsic Ge detector. 
The following y-rays were found to belong to the decay of Ir: 
30.8, 87.7, 96.2, 102.2, 107.7, 136.8, 165.7, 194.5, 228.5, 236.7, 
250.6, 254.4, 282.4, 286.1, 296.3, 314.4, 319.1, 342.2, 347.7, 
392.4, 411.2, 457.7, 461.9, 498.4, 617.4, 655.1, 670.8, 692.2, 
706.1, 724.8, 800.1 and 896.7 keV. A tentative decay scheme for 
is proposed verifying levels in '*Os. 


21775 (ORO— 4322-14) Nuclear spectroscopy. Progress re- 
port, December 1, 1974—July 31, 1975. Sugihara, T.T. (Texas 
Agricultural and Mechanical Univ., College Station (USA). 
Cyclotron Inst.). 1975. Contract AT(40-1)-4322. 56p. Dep. NTIS 
$4.50. 


Abstracts of papers which have recently been published or 
submitted for publication are presented and include (1) Electric 
monopole admixtures in Interband Transitions of “Gd, (2) Nega- 
tive Parity states in '*Gd and a Quadrupole-Octupole Coupling 
Model, and (3) a Broad Range Conversion Electron Detection 
System for in-beam use. The status of experiments not completed 
as of July 31, 1975 is also reported. These include the structure of 
'89Gd, level structure in N = 88 nuclei, theoretical interpretation of 
negative parity states in a quadrupole-octupole coupling model, 
evidence for deformation in '*Tb, and a study of levels in *Po. 
(SDF) 


21776 (ORO— 4322-18) Investigation of the nuclear level 
structure of '°Gd. Haenni, D.R. (Texas Agricultural and Mechani- 
cal Univ., College Station (USA). Cyclotron Inst.). Mar 1976. 
192p. Dep. NTIS $7.50. 

Thesis. 

The levels in "Gd populated by the decay of 3.6-h Tb 
and the 'Sm(a,4ny) '°Gd reaction at 50 MeV have been studied 
using Ge(Li), Si(Li), and plastic scintillator detectors for y-ray sin- 
gles, conversion-electron singles, y-y coincidence and B*-y coin- 
cidence measurements. Conversion-electron data for the decay of 
5.8-min '°Tb were also obtained. On the basis of these measure- 
ments 65 of the 95 levels now characterized in Gd are proposed 
for the first time. The energy-level systematics for the even-even 
nuclei around '°Gd show the expected effects of the sudden shape 
transition between 88 and 90 neutrons. A possible proton orbital 
closure for the spherical Gd isotopes is also indicated. Low-lying 
positive-parity states in ‘Gd are compared with the predictions of 
the interacting boson approximation (IBA) model and a micro- 
scopic model using boson-expansion techniques. Negative-parity 
states are compared with the predictions of the IBA model and a 
quadrupole-octupole coupling model. None of the models describe 
the experimental results in detail. A new and efficient method for 
processing large amounts of event-by-event coincidence data is 
also presented. 
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REFER ALSO TO CITATION(S) 21737, 21747, 21774, 21776, 
21796 


21777 Long lived isotope production cross sections from proton 
bombardment of rhenium. Armini, A.J.; Bunker, S.N. (Simulation 
Physics, Inc., Burlington, MA). Natl. Bur. Stands. (U.S.), Spec. 
Publ.; No. 425, 509-511(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol.2); CONF-750303—P2. 

The production cross reaction of long-lived isotopes 
produced by proton bombardment of rhenium has been measured 
betweeen 15 and 160 MeV. A set of stacked graphite disks im- 
pregnated with rhenium was used as a target. The data have been 
used to calibrate a high temperature graphite thickness gauge. 7 
figures, 1 table. (auth) 


21778 'SHo(n,y) standard cross section from 3 to 450 keV. 


Macklin, R.L. (Oak Ridge National Lab., TN). Nucl. Sci. Eng.; 59: 
No. 3, 231-236(Mar 1976). 
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The '“Ho(n, y) cross section was measured at the Oak 
Ridge Electron Linear Accelerator neutron time-of-flight facility. 
Nonhydrogenous scintillation detectors were used with pulse-height 
weighting to measure the prompt photon yield, normalized to the 
saturated 3.92-eV resonance in ("*“Ho + n) and the shape of the 
‘Li(n,a) cross section. Resonance parameters for many of the ob- 
served peaks below 3 keV were determined by a nonlinear least- 
squares fit. The data to 100 keV were well fitted with energy-inde- 
pendent strength functions 10‘S® = 1.33 +- 0.14, 10*S' = 1.36 +- 
0.24, 10S, = 1.19 +- 0.76 and anti GAMMA/sub y/D, = 
0.076/(3.23 +- 0.55 eV). The fluctuations of the cross section 
about the strength function fit are analyzed for 250-eV averages. 
The Wald-Wolfowitz ‘’Runs’’ test is consistent with no additional 
nonrandom structure in the cross section. 3 figures, | table. (auth) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 21758 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 21768 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21742, 21746, 21796 


21779 (AD-A—012388) Nuclear magnetic dipole transitions 
excited by backward angle sca’ . Fagg, L.W. (Naval Research 
Lab., Washington, D.C. (USA)). 9 Jun 1975. 84p. (NRL—7878). 
NTIS $4.75. 

The field of electroexcitation of nuclear M1 transitions is 
reviewed. The subject is introduced with an elementary description 
of the relationship between backward-angle electron scattering and 
MI excitation. Data analysis methods as well as 180° electron scat- 
tering techniques are also treated. The discussion of experimental 
results emphasizes the strength of the spin-flip transition, the con- 
centration of M1 strength in self-conjugate nuclei, the °of fragmen- 
tation of this strength in other nuclei, and the response of odd-A 
rotational nuclei and heavy nuclei to 180° electron scattering. 
(GRA) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21789 


21780 (CONF-760424—4) Classical microscopic description of 
fast heavy-ion collisions. Bondorf, J.P.; Siemens, P.J.; Feldmeier, 
H.; Garpman, S.; Halbert, E.C. (Niels Bohr Institutet, Copenhagen 
(Denmark); Nordisk Inst. for Teoretisk Atomfysik, Copenhagen 
(Denmark); Oak Ridge National Lab., Tenn. (USA)). 1976. 9p. 
Dep. NTIS $3.50. 

From Symposium on macroscopic features of heavy ion col- 
pen Argonne, Illinois, United States of America *USA® (1 Apr 

). 

As an alternative to hydrodynamical ways of treating heavy- 
ion collisions, a microscopic, rapid (and therefore economical) 
method is investigated. Head-on **U + *U collisions are con- 
— Attention is given to particle density during collision. 
(JFP) 


21781 Spectrum and shielding measurements and calculations 
of neutrons produced by 800 MeV protons. Veeser, L.R.; Russell, 
G.J.; Arthur, E.D.; Seeger, P.A.; Sommer, W.F.; Drake, D.M.; Flu- 
harty, R.G.; Bentley, R.F. (Los Alamos Scientific Lab., NM). Natl. 
Bur. Stands. (U.S.), Spec. Publ.; No. 425, 476-479(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Measurements were made to check: (a) calculation of the 
neutron flux produced by 800-MeV protons on a cylinder of 
depleted uranium, and (b) computations of the energy-dependent 
neutron flux as a function of thickness for a rectangular shield sur- 
rounding the target. A proton recoil spectrometer was used to 
measure neutron fluxes from the shield between 300 keV and 7 
MeV. Agreement has been obtained between the proton recoil 
data and Monte Carlo calculations for shields composed of steel 
and gypsum for thicknesses between 0.48 m and 1.37 m. Agree- 
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— is good at most angles for energies above | MeV. 5 figures. 
(auth) 
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21782 Angular distribution of neutrons from fission fragments. 
Gavron, A. (Los Alamos Scientific Laboratory, University of 
California, Los Alamos, New Mexico 87545). Phys. Rev., C; 13: 
No. 6, 2562-2563(Jun 1976). 

A statistical model is used to calculate the angular distribu- 
tion of neutrons evaporated from fission fragments. The calculated 
anisotropy is of the order of 10% in the c.m. system. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 21785 


21783 Half-life of “Es. Ahmad, I.; Unik, J.P. (Argonne Na- 
tional Lab., IL). J. Inorg. Nucl. Chem.; 37: No. 9, 1851-1853(Sep 
1975). 

The half-life of the *“Es ground state was measured by fol- 
lowing the decay of the daughter **°Bk (3.1 hr) y-rays in radioac- 
tive equilibrium with *“*Es. An isotopically enriched *“Es sample 
was used and the y-rays were counted with a high resolution 25 
cm*Ge(Li) spectrometer. '"Cs activity, fixed to the *“Es sample, 
was used as an internal calibration source to correct for the varia- 
tions in the source-to-detector geometry. The decay of the y-ray 
spectrum was followed for 2 yr. A least-squares fit to the areas of 
the 989.0 and (1028.6 + 1031.8) keV photopeaks gave a half-life 
of 275.7 +- 0.5 d for ™Es. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 21788 


21784 (Y¥Y—2016) Gamma spectra of the 234, 235, and 238 
uranium King, A. (Oak Ridge Y-12 Plant, Tenn. (USA)). 
27 Apr 1976. Contract W-7405-eng-26. 36p. Dep. NTIS $4.00. 

Thesis. Submitted to Univ. of Tennessee, Knoxville. 

Eight sources of uranium of varying **U enrichment were 
used to collect detailed y-ray spectra with a GeLi detector over 
the energy range from 50 to 250 keV. The characteristic x rays of 
thorium and uranium were identified. Included in the spectra were 
y Tays present in the decay of the 234, 235, and 238 uranium 
isotopes. The efficiency of the detector was determined and used 
to calculate both conversion coefficients for the **U decay y rays 
and the abundance of the various x rays and y rays relative to their 
parent uranium isotope. It was anticipated that this information 
could be reasonably applied to in vivo monitoring for uranium 
isotopes. 


21785 One- and three-quasiparticle states in *“°Cf populated by 
the electron capture decay of 1.70-h *“Es. Ahmad, I.; Sjoblom, 
R.K.; Fields, P.R. (Chemistry Division, Argonne National Labora- 
tory, Argonne, Illinois 60439). Phys. Rev., C; 14: No. 1, 218- 
228(Jul 1976). 

The level structure of *Cf has been investigated by measur- 
ing the y rays and conversion electrons associated with the elec- 
tron capture decay of 1.70-h *°Es. The y-ray spectra were mea- 
sured with a 2-cm? x 5-mm planar and a 25-cm? coaxial Ge(Li) de- 
tector and the conversion-electron spectra were measured with a 
cooled Si(Li) detector. Forty-six y rays were identified and mul- 
tipolarities of most of the transitions were deduced. The half-life of 
*8Es was determined from the decay rate of the 379.5-keV 
photopeak and was found to be 102.2 +- 0.6 min. The logft values 
for the observed electron capture transitions were derived from the 
measured electron capture intensities. On the basis of the present 
work the following intrinsic states were identified: 9/2-[734], 0; 
5/2+[622], 145.0; 7/2+[624], 379.5; 7/2+{613], 443.0; Ka=5/2-, 
813.2; 9/2+[615], 1007.9; and Kw=7/2-, 1218.5. The 5/2- band at 
813.2 keV has been interpreted as the y-vibrational band coupled 
to the 9/2-[734] ground state. The 7/2- state at 1218.5 keV has 
been interpreted as a three-quasiparticle state with configuration 
{p[633]7/2+€* 7152113442 1622133424 closing-brace,/,-. This is the 
first time a three-quasiparticle state in an actinide nucleus has 
been identified. An enhancement in the B (E3) value of the 
145.0yieldsO transition has been observed which suggests collective 
admixture in the 145.0-keV state. From the experimental B (E3) 
value the admixture (amplitude squared) of the {9/2-[734]direct- 
product2~closing-brace,;/,+ configuration in the 145.0-keV state 
has been derived to be ~29%, in excellent agreement with the 
results of (d,d’) reaction studies. (AIP) 
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NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21799, 21803 


21786 Neutron cross-section measurements on *°U. Mewissen, 
L. (SCK/CEN, Mol, Belg.); Poortmans, F.; Rohr, G.; Theobald, J.; 
Weigmann, H.; Vanpraet, G. Natl. Bur. Stands. (U.S.), Spec. Publ.; 
No. 425, 729-732(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Capture, scattering and total cross-section measurements 
have been performed on **U, over an energy range from 30 eV up 
to 1.8 keV. The neutron width GAMMA/sub n/ could be deter- 
mined for 97 levels and the capture width GAMMA/sub y/ for 57 
among them. The average radiative width is: GAMMA-bar = [23.0 
+- 0.3 (stat.) +- 1.5 (syst.)] MeV. For the s-wave strength function 
we find: s,/sup y/ = (1.05 +- 0.14) 10~*. 2 tables, 2 figures (auth) 


21787 p-wave assignment of ***U neutron resonances. Corvi, F.; 
Rohr, G.; Weigmann, H. (Central Bureau for Nuclear Measure- 
ments, Geel, Belg.). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 
425, 733-737(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

A method of p-wave assignment of **U resonances is 
presented, consisting of measuring the fraction of capture y-rays 
above 4.3 MeV for neutron resonances in the range 10-1600 eV. 
In this way, 57 resonances showing an enhancement of the high 
energy y-ray yield, were identified as p-waves. In addition, a cap- 
ture cross-section measurement was performed on a 6.32 . 107% 
at./barn thick sample in order to obtain the g GAMMA\'/sub n/ 
values of such small resonances. The derived final estimates of the 
p-wave strength function S, and of the s-wave level spacing D, are 
S, = (2.3 /sub -0.4//sup +0.5/) x 10~* and Dy = (22.4 +- 1.0) eV. 
5 figures, | table (auth) 


21788 Neutron resonance parameters of **U. Nakajima, Y.; 
Asami, A.; Mizumoto, M.; Fuketa, T.; Takekoshi, H. (Japan 
Atomic Energy Research Inst., Ibarki, Japan). Natl. Bur. Stands. 
(U.S.), Spec. Publ.; No. 425, 738-741(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Neutron transmission measurements on natural U samples 
were performed in the energy region from 20 eV up to 30 keV on 
a 190-m flight path of the JAERI 120-MeV linac neutron time-of- 
flight spectrometer. Samples were all metallic slabs with three 
thicknesses of 0.00725, 0.0144 and 0.0236 atoms/barn, respective- 
ly. One of them was cooled down to 77°K to reduce Doppler 
broadening. The best nominal resolution of the measurements was 
0.3 nsec/m. Special attention has been paid to determine the 
background, because the shape of the background was found to 
depend on the thickness of the sample in the beam. Resonance 
parameters GAMMA n° are obtained in the energy region up to 
about 5 keV with the Atta-Harvey area-analysis program. Results 
are compared with currently available experimental data. | table, 3 
figures (auth) 


21789 Monte Carlo analysis of direct measurements of the 
thermal eta (.025 eV) for **U and **U. Ullo, J.J.; Goldsmith, M. 
(Westinghouse Electric Corp., Pittsburgh). Natl. Bur. Stands. 
(U.S.), Spec. Publ.; No. 425, 553-556(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

In support of the LWBR program, the manganese bath mea- 
surements of eta of *°U and *°U at .025 eV were analyzed using 
Monte Carlo methods. The calculated values of eta, including 
statistical, cross section, and experimental uncertainties, are ™eta 
= 2.2993 +- .0082 and *%eta = 2.077 +- .0064. The systematic 
corrections to the experiments were also studied in detail. 


21790 Monte Carlo analysis of manganese bath measurements 
of eta of *°*U and *U using thermalized neutrons. Goldsmith, M.; 
Ullo, J.J. (Westinghouse Electric Corp., Pittsburgh). Natl. Bur. 
Stands. (U.S.), Spec. Publ.; No. 425, 557-559(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Monte Carlo analysis of the ORNL manganese bath mea- 
surements of eta of *°U and *5U at 2200 m/sec yields: etaggoo*” = 
2.3019 +- 0.0086, and etagso,”** = 2.0476 +- 0.0078. The analysis 
was confirmed by calculating measured quantities used by the ex- 
perimentalists in their determinations of etagsoo. 
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21791 keV capture cross section of **Pu. Hockenbury, R.W.; 
Sanislo, A.J.; Kaushal, N.N. (Rensselaer Polytechnic Inst., Troy, 
NY). Nail. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 584- 586(Oct 
1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol. 2); CONF-750303—P2. 

The neutron capture cross section of **Pu has been mea- 
sured from 5 to 70 keV. The high-low bias method was used to 
distinguish between capture and fission events. Transmission ex- 
periments were also made in the resonance region. A normaliza- 
tion method was developed using the absorption and transmission 
data from six resonances. Using an average s-wave radiation width 
of 22 MeV, an s-wave strength function of 1.16 x 10~* and our 
measured capture cross section, we have determined p-wave con- 
tributions to the *Pu capture cross section below 70 keV. 1 
figure, 2 tables. (auth) 


21792 Capture-to-fission ratio of **U from the measurement of 
low-energy y-rays. Corvi, F.; Giacobbe, P. (Central Bureau for 
Nuclear Measurements, Geel, Belg.). Natl. Bur. Stands. (U.S.), 
Spec. Publ.; No. 425, 599-602(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol.2); CONF-750303—P2. 

A new technique of a-determination is presented, consisting 
of measuring with a Ge(Li)-detector low-energy y-ray spectra fol- 
lowing neutron absorption in *U, as a function of neutron energy. 
A relative value of a can then be deduced assuming that the inten- 
sity of a given capture (fission) y-ray is proportional to the average 
capture (fission) cross-section. Such an assumption is thoroughly 
discussed in the text. More specifically, a was taken proportional 
to the ratio between the intensity of the 642 keV capture transi- 
tion and those of the fission y-rays at 352 keV and 1280 keV. 
Average a-values with statistical errors less or equal to +- 5 per- 
cent were determined for 20 intervals in the range 86 eV - 31.6 
keV. | table, 3 figures. (auth) 


21793 Measurement of the **U capture cross section shape in 
the neutron energy 20 to 550 keV. Spencer, R.R. (Oak 
Ridge National Lab., TN); Kaeppeler, F. Natl. Bur. Stands. (U.S.), 
Spec. Publ.; No. 425, 620-622(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

The Karlsruhe 800 | liquid scintillator detector and 3 MV 
pulsed Van de Graaff were used to measure the shape vs. neutron 
energy of the **U capture yield relative to a gold capture sample 
and relative to **U fission. The resulting cross section shape com- 
puted from the gold capture cross section is consistent with that 
computed from a recent evaluation of the *U fission cross sec- 
tion. Below 100 keV a significant intermediate structure is ob- 
served which corresponds to that in recent ORNL data. | figure, 2 
tables. (auth) 


21794 Intermediate structure in the **U neutron capture cross 
section. Perez, R.B.; de Saussure, G. (Oak Ridge National Lab., 
TN). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 623-626(Oct 
1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol.2); CONF-750303—P2. 

Recent measurements of the **U neutron capture cross sec- 
tion show large fluctuations in the unresolved resonance region. To 
test whether or not the observed long-range fluctuation of the 
neutron capture represent departures from the compound nuclear 
model, the Wald-Wolfowitz runs and correlation tests were applied 
to the **U neutron capture data obtained at ORELA. The Wald- 
Wolfowitz runs test deals with the statistic, R, which is the number 
of unbroken sequences of data points above or below a given 
reference line. This statistic is to be compared with the expected 
value of runs E(R) +- sigma(R) arising from randomly distributed 
data. In the correlation test we have computed the first serial cor- 
relation coefficient of the data as well as its expected value and 
variance for a set of random data. In both tests one computes the 
probability, P, for the given statistical entity to depart from its ex- 
pected value by more than epsilon standard deviations. Both tests 
confirm the presence of intermediate structure between 5 and 100 
keV. The range of the structure far exceeds the width of the ex- 
perimental resolution and level widths. 3 tables, 2 figures. (auth) 


21795 Direct comparison of different experimental — 
for measuring neutron capture and fission cross sections for **Pu 
Gwin, R.; Weston, L.W.; Todd, J.H.; Ingle, R.W.; Weaver, H. (Oak 
Ridge National Lab., TN). Natl. Bur. Stands. (U. S.), Spec. Publ. ; 
No. 425, 627-630(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 
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See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

A comparison of the results of two different experimental 
methods of measuring the neutron absorption and fission cross sec- 
tions for *°Pu is made. These measurements were normalized at 
thermal energy and extend to 200 keV. The ratio of the neutron 
capture to fission cross section for **Pu derived in these two ex- 
periments is shown to be in good agreement. | figure, | table. 
(auth) 


21796 Neutron capture cross sections from 0.1 to 3 MeV by ac- 
tivation measurements. Lindner, M.; Nagle, R.J.; Landrum, J.H. 
(Univ. of California, Livermore). Nucl. Sci. Eng.; 59: No. 4, 381- 
394(Apr 1976). 

Neutron capture cross sections for 7*U, **Th, '*7Au, 
'87Re, Re, W, "!'Ta, and '“Cd relative to the 
fission cross sections have been determined for neutron energies 
from 120 keV to 2.9 MeV by the measurement of the activation 
products. Neutrons were produced by the *H(H,n)*He reaction on 
tritium gas targets on the Los Alamos Scientific Laboratory verti- 
cal Van de Graaff accelerator. Metal foils were exposed at selected 
angles and distances from the neutron source to achieve a selec- 
tion of neutron energies. Neutron fluxes were measured with *5U 
fission detectors placed at various angles for different proton ener- 
gies. Scattering corrections were applied to the experimental 
results through the use of Monte Carlo computer simulation 
techniques. Corrections were also calculated for the purely 
geometrical effects on energy resolution due to finite source and 
sample width and thickness. 6 tables, 16 figures. (auth) 


21797 Energy of secondary neutrons from the 
238U(n,2n) and (n,3n) reactions. Caner, M. (Soreq Nuclear 
Research Center, Yavne, Israel); Segev, M.; Yiftah, S. Nucl. Sci. 
Eng.; 59: No. 4, 395-405(Apr 1976). 

A consistent compound nucleus theory of (n,2n) and (n,3n) 
neutron emission was applied to **U to obtain the energy spectra 
of the second and third secondary neutrons. The evaluation was 
based on inelastic level excitation and evaporation data for ***U, 
37U, and **U. The **U and **U data were retrieved from 
ENDF/B-IV files; the *"U data were evaluated in the Soreq 
Nuclear Research Center using experimental information and 
Statistical reaction theory codes. At reaction energies E, just above 
the (n,2n) threshold energy B,, the energy E of the second in- 
elastic neutron has a spectrum of (E, - B, - E); above the (n,3n) 
threshold, B;, the third neutron energy has a spectrum of (E, - B, - 
E)*. At energies Ey, high above the thresholds, the second and 
third neutron spectra approach the evaporation form. A secondary 
neutron spectrum for any given reaction energy E, is approximated 
by a composite form for which the temperatures and blending 
coefficients were evaluated for several energies in the range from 
threshold up to 15 MeV. 6 figures, 3 tables. (auth) 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 19236, 21792, 21795 


21798 (LA—6239-MS) Fission cross section of *“*Cm from the 
underground nuclear explosion, Physics-8. Table of values. Silbert, 
M.G. (Los Alamos Scientific Lab., N.Mex. (USA)). Feb 1976. 
Contract W-7405-ENG-36. 33p. Dep. NTIS $4.00. 

The neutron-induced fission cross section of “Cm was mea- 
sured from 15 eV to 3 MeV in a time-of-flight experiment which 
used the intense, single-pulse neutron source provided by the un- 
derground nuclear explosion Physics-8 and a 240-m, evacuated 
flight path. The cross section reported here has been channelized 
into 1 ws bins. Typical uncertainties for each data point are +-10 
percent nonsystematic and +-10 percent systematic. 


21799 (ORNL—4955) Evaluation for ENDF/B-IV of the 
neutron cross sections for **U from 82 eV to 25 keV. Peelle, R.W. 
(Oak Ridge National Lab., Tenn. (USA)). May 1976. Contract W- 
7405-eng-26. 37p. (ENDF—233). Dep. NTIS $4.00. 

Capture and fission sections for **U in the 
“unresolved resonance’’ energy region were evaluated to permit 
determination of local-average resonance parameters for the 
ENDF/B-IV cross section file. Microscopic data were examined for 
infinitely dilute average fission and capture cross sections and also 
for intermediate structure unlikely to be reproduced by statistical 
fluctuations of resonance widths and spacings within known laws. 
Evaluated cross sections, averaged over lethargy intervals greater 
than 0.1, were obtained as an average over selected data sets after 
appropriate renormalization. Estimated uncertainties are given for 
these evaluated average cross sections. The ‘’intermediate’’ struc- 
ture fluctuations common to a few independent data sets were ap- 
proximated by straight lines joining successive cross sections at 
120 selected energy points; the cross sections at the vertices were 
adjusted to reproduce the evaluated average cross sections over 
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the broad energy regions. Data sources and methods are reviewed, 
output values are tabulated, and some modified procedures are 
suggested for future evaluations. Evaluated fission and capture in- 
tegrals for the resolved resonance region are also tabulated. These 
are not in agreement with integrals based on the resonance 
parameters of ENDF/B versions III and IV. 8 tables, 5 figures. 


21800 (ORNL/TM—S5273) Preliminary fission product energy 
release measurements for thermal neutron fission of *°U. Dickens, 
J.K.; Love, T.A.; McConnell, J.W.; Emery, J.F.; Peelle, R.W. (Oak 
Ridge National Lab., Tenn. (USA)). Mar 1976. Contract W-7405- 
eng-26. 37p. Dep. NTIS $4.00. 

An experimental system to measure time-dependent spectra 
of B and y rays from fission-product production by thermal 
neutron fission of 7U is described, and for each component (8 
and y) the system has been tested with a pilot data-accumulation 
run. Data reduction techniques are described and test results 
given. Gamma-ray spectra are compared with calculations using 
ENDF/B-IV data files. Both B- and y-ray spectra were integrated 
to give total yields and total energy-release results for times after 
fission between 3 and 14400 sec. These preliminary integral data 
are compared with previous measurements and with integral calcu- 
lations using ENDF/B-IV data files. 


21801 Fast neutron fission m measurement of **U at 
0.52 MeV incident neutron energy. Johansson, P.I. (Atomic Energy 
Co., Studsvik, Sweden); Adams, J.M. Natl. Bur. Stands. (U.S.), 
Spec. Publ.; No. 425, 631-634(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

There exists a large number of measurements of the prompt 
fission neutron spectrum of *°U. The discrepancies in the results, 
however, indicate systematic errors which might be attributable to 
the different experimental equipment and facilities used at the 
various laboratories. This measurement is a collaboration between 
the Harwell Nuclear Physics Division and the Neutron Physics 
Laboratory in Studsvik. The purpose was to repeat measurements 
on *5U at Studsvik and Harwell. The experiments were performed 
on IBIS, the Harwell neutron time-of-flight facility and the experi- 
mental parameters of importance were chosen to be identical, viz 
the same incident neutron energy, detector angle, sample size and 
composition etc, and also the highly critical parameters, viz the 
neutron detector response function and the energy calibration of 
the neutron time-of-flight spectrometer, were obtained by using the 
same experimental technique and nuclear reactions. 3 figures 
(auth) 


21802 Fission cross section of **U for Na—Be photoneutrons. 
Gilliam, D.M.; Knoll, G.F. (Univ. of Michigan, Ann Arbor). Natl. 
Bur. Stands. (U.S.), Spec. Publ.; No. 425, 635-636(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol.2); CONF-750303—P2. 

The fission cross section of **U for Na—Be photoneutrons 
has been measured with absolute flux determination. The neutron 
flux was determined absolutely (i.e., without significant depen- 
dence on other cross section data) by using a manganese bath to 
compare the photoneutron source with the standard source NBS-II. 
Fission counts were accumulated with the source positioned sym- 
metrically between two identical detectors, all suspended in a low- 
albedo laboratory. Fission fragments passing through limited solid 
angle apertures were recorded on polyester track-etch films. Use 
of a projection microscope counting system allowed rapid mea- 
surement of track diameters, so that the smallest tracks could be 
distinguished reliably from background pits that were not much 
smaller in diameter. The masses of the U,O, deposits (7 mg each) 
were determined by microbalance weighings. After making a small 
correction for the calculated energy distribution of the source 
neutrons, a value for the fission cross section at 964 keV of 1.21 
barns +- 2.1 percent (1.8 percent systematic and 1.0 percent ran- 
dom) is derived from the present measurement. | figure (auth) 


21803 Total cross section and the fission cross section of **'Am 
in the resonance region, resonance parameters. Derrien, H.; Lucas, 
B. (CEN de Saclay, Gif-sur-Yvette, France). Natl. Bur. Stands. 
(U.S.), Spec. Publ.; No. 425, 637-641(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

The **'Am total and fission cross sections have been mea- 
sured in the resonance region, using the 60 MeV Saclay linac as a 
pulsed neutron source. The resonance parameters obtained by a 
single level shape analysis of the transmission data are given for 
189 levels up to 150 eV neutron energy. The mean level spacing, 
corrected for 18 percent of missed resonances in the 0 to 50 eV 
energy range, is (0.55 +- 0.05) eV. The s-wave neutron strength 
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function value, in the 0 to 150 eV energy range, is equal to (0.94 
+- 0.09) 10-*. The average radiation width obtained from 43 
resonances is (43.77 +- 0.72) MeV. Only preliminary results of the 
fission experiment are available now; 38 fission widths are given up 
to 32 eV neutron energy, with the average value [GAMMA/sub f/] 
approximately equal to 0.23 MeV; the statistical distribution of 
these fission widths corresponds to a X? law with 4 degrees of 
freedom. An area analysis of the Los Alamos fission data has also 
been done, from which 36 [GAMMA /sub f/] are obtained in the 
20 eV to 50 eV energy range; the corresponding average value is: 
{GAMMA/sub f/] approximately equal to 0.52 MeV; the statistical 
distribution obeys to a X? law with 15 degrees of freedom, in dis- 
agreement with the Saclay results. 4 figures, 6 tables (auth) 


21804 Structures in *’Th(n,f) and **U(n,f) cross sections. 
Blons, J.; Mazur, C.; Paya, D. (CEN de Saclay, Gif-sur-Yvette, 
France). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 642- 
645(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

The **Th(n,f) and *°U(n,f) cross sections have been mea- 
sured relative to that of *°U up to 6 MeV. The best energy resolu- 
tion was 3 keV at 1.6 MeV. Below the fission threshold of 7°*U, in- 
termediate structures are observed. In the **Th(n,f) cross section, 
the broad vibrational resonances located above 1 MeV are 
resolved into sharp structures which are interpreted as rotational 
states. The angular anisotropy of fission fragments has been also 
measured in the same energy range. Thereby, values of K and J 
have been determined for each structure. The moment of inertia of 
*3Th in shape isomeric deformation has been deduced. 4 figures, | 
table (auth) 


21805 Measurement of the fission cross section of *°U from 1 
keV to 1 MeV. Czirr, J.B.; Sidhu, G.S. (Univ. of California, Liver- 
more). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 546- 
548(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

The ratio of the *5U fission cross section to the *Li (n,a) 
reaction has been measured for neutron energies from thermal to | 
MeV. This experiment is the third in a series which is designed to 
measure the relative fission cross section of *°U from thermal to 
20 MeV. The first two experiments covered the energy range from 
0.8- to 20-MeV, and used the n,p scattering reaction to measure 
the energy dependence of incident flux. 4 figures, 3 tables. (auth) 


21806 Average number of prompt neutrons, anti v/sub p’/, 
from neutron induced fission of **U between 0.2 and 1.4 MeV. 
Kaeppeler, F.; Bandl, R.E. (Kernforschungszentrum, Karlsruhe, 
Ger.). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 549-552(Oct 
1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

For the clarification of existing discrepancies in the energy 
dependence of anti v/sub p/ for **U an experiment was performed 
which was based on a method independent of current techniques. 
A considerable reduction of background and correction problems 
was achieved by renouncing on an absolute measurement. Thus 
the resulting systematic uncertainty was 0.6 percent. In the energy 
range between 0.2 and 1.4 MeV the shape of anti v/sub p/ was 
measured at 22 points in steps of 50 keV with an average energy 
resolution of 3.3 percent. Repetition of several runs with modified 
experimental conditions ensured the consistent reproduction of the 
results. It was found that anti v/sub p/ of *°U shows distinct devia- 
tions of up to 2 percent from a linear energy dependence. 3 
figures, 1 table. (auth) 


21807 Parameters of the subthreshold fission structure in *“°Pu. 
Auchampaugh, G.F. (Los Alamos Scientific Lab., NM); Weston, 
oa Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 560-563(Oct 
1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

The neutron subthreshold fission cross section of Pu has 
been measured from 500 eV to 10,000 eV using the Oak Ridge 
Electron Linear Accelerator neutron facility. A total of 82 fission 
widths were obtained from area and shape analysis of those 
resonances which define the class Il states at approximately equal 
to 782 eV, approximately equal to 1406 eV, approximately equal 
to 1936 eV, and approximately equal to 2700 eV. The average 
square of the coupling matrix element for the first three class Il 
states is 4.08 +- 1.63 eV*. The average class II fission width is 2.47 
+- 0.96 eV. Approximately 22 clusters of class I resonances were 


NUCLEAR PHYSICS 


observed below 10 keV, which results in a value of 450 +- 50 eV 
for the average class II level spacing. Assuming parabolic inner and 
outer barriers, the following barrier parameters were obtained: 
V/sub A/ - B/sub n//hw/sub A//27 = 0.59 +- 0.06 and V/sub B/ - 
B/sub n//hw/sub B//2m7 = 0.54 +- 0.06. 3 tables, | figure. (auth) 


21808 Measurement of the **Pu fission cross-section and its 
ratio to the **°U fission cross-section in the energy range from 1 keV 
to 1 MeV. Gayther, D.B. (Atomic Energy Research Establishment, 
Harwell, Eng.). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 
564-567(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol.2); CONF-750303—P2. 

The cross-section for the *°Pu(n,f) reaction has been mea- 
sured on the Harwell 45 MeV linac using the time-of-flight 
method. Fission events were recorded by detecting the prompt 
neutrons and the incident neutron flux spectrum was measured 
with a detector which was calibrated against two standard detec- 
tors. The cross-section was normalized in the 10 to 30 keV energy 
interval to agree with the recent evaluation of Sowerby et al. Com- 
parison with this evaluation shows agreement to within 5% at ener- 
gies above a few keV. The agreement with the ENDF/B-IV evalua- 
tion is generally within 4% throughout the complete energy range. 
A similar comparison is made for the ratio of the **Pu and **U 
fission cross-sections, obtained from the present measurement, and 
a previously published measurement of the **U(n,f) cross-section 
made with the same equipment. 3 tables, 2 figures. (auth) 


21809 Measurement of the **U/**°U fission cross-section ratio. 
Coates, M.S.; Gayther, D.B.; Pattenden, N.J. (Atomic Energy 
Research Establishment, Harwell, Eng.). Natl. Bur. Stands. (U.S.), 
Spec. Publ.; No. 425, 568-571(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol.2); CONF-750303—P2. 

The ratio of the neutron induced fission cross-sections of 
235) and *5U have been measured in the energy range from 600 
keV to 22 MeV using the time-of-flight method on the Harwell 
synchrocyclotron, at a nominal resolution of 0.5 ns/m. Fission frag- 
ments were detected in a gas scintillation chamber containing foils 
of each material mounted back-to-back and perpendicular to the 
incident beam. The measured cross-section ratio was normalized at 
14 MeV to the ratio evaluated by Sowerby et al. The estimated 
standard deviation error in the ratio measurements is +-2'/, per- 
cent. Comparison with other recent data shows reasonable agree- 
ment throughout most of the energy range. 3 figures, | table. 
(auth) 


21810 Precision measurement of prompt fission neutron spectra 
of *5U, *°U, and *°Pu. Johansson, P.I. (Atomic Energy Co., Stud- 
svik, Sweden); Holmgqvist, B.; Wiedling, T.; Jeki, L. Natl. Bur. 
Stands. (U.S.), Spec. Publ.; No. 425, 572-575(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Prompt neutron spectra from fission of *5U, and *°Pu have 
been measured at incident neutron energies of 0.10, 0.18, 0.53 and 
2.07 MeV. A major effort was made to obtain an accurate experi- 
mental determination of the efficiency and energy response func- 
tion of the time-of-flight neutron detector in the energy range 0.15 
to 15 MeV. The spectra have been analytically described by the so 
called Watt distribution, as well as with a Maxwell distribution. It 
is shown that the Watt relation gives a somewhat better description 
of the spectra than the Maxwell formula. The angular correlation 
between incident-neutrons and fission-neutrons was measured for 
235) and **U at an incident neutron energy of 2.07 MeV. The data 
indicate some slight anisotropies, being rather small or even 
negligible for *%U and somewhat more pronounced for **U. The 
results show that the shape of the neutron energy distribution is in- 
dependent of the angle of observation. 4 figures, 1 table. (auth) 


21811 Spin determination of resonances in **U. Keyworth, 
G.A. (Los Alamos Scientific Lab., NM); Olsen, C.E.; Moses, J.D.; 
Dabbs, J.W.T.; Hill, N.W. Natl. Bur. Stands. (U.S.), Spec. Publ.; 
No. 425, 576-579(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

A polarized beam of neutrons and a polarized **U target 
have been used to determine the spins of resonances below 150 
eV. Most spins are assigned by inspection of the data; others by 
comparison with multilevel or single-level fits. Previously published 
data on fission fragment angular distributions, in conjunction with 
our spin assignments, indicate that two or more fission channels 
are available to each spin state. The ratio of symmetric to asym- 
metric fission appears to be uncorrelated with the resonance spin. 
4 figures. (auth) 
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21812 Quantum numbers of low lying neutron resonances in 
233). Felvinci, J.P.; Melkonian, E.; Havens, W.W. Jr. (Columbia 
Univ., New York). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 
580-583(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Experiments were performed at ORELA to measure the low 
energy fission cross section of U-235. Times of flight of the 
neutrons causing fission and the fission fragment energy detected 
by a solid state detector were recorded event-by-event. Analysis of 
the data showed marked pulse height variation among resonances. 
Several of the large resonances were shown to be composites and 
the level density obtained is much higher than previously deter- 
mined. The results were interpreted by the hypothesis that K is a 
good quantum number in the compound nucleus. This assumption 
and the systematic variation of the fission fragment energies among 
resonances enabled us to assign J and K quantum numbers to 
many levels. Three families of fission resonances were seen, J = 
4->;K=2,J=4°-;K = 1, and J = 3-; K = 1. Our results have impli- 
cations as to the accuracy of fission cross section measurements 
and to the calculation of cross sections in the unresolved energy 
region. | table, 2 figures. (auth) 


21813 Spontaneous fission decay constant of plutonium-238. 
Gay, R.; Sher, R. (Stanford Univ., CA). Natl. Bur. Stands. (U.S.), 
Spec. ibl.; No. 425, 587- 590(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

The spontaneous fission decay constant of plutonium-238 
was measured by two methods: fission-track counting in mica and 
coincidence counting of the fission fragments in solid-state detec- 
tors. The efficiency of the mica track detector was determined by 
thermal column irradiation of the plutonium source-mica detector 
assembly and subsequent counting of tracks arising from plutoni- 
um-239 fission. The coincidence counting result was combined 
with a determination of the **Pu alpha emission rate of the sample 
to obtain the spontaneous fission decay constant. The results of the 
two methods were lambda/sub sf/ = (4.75 +- 0.12) x 10-'® sec" 
and (4.9 +- 0.4) x 10- sec™', respectively. 4 figures, 1 table. 
(auth) 


21814 Neutron-induced fission cross sections of *U, **U, 
and **U with respect to **U. Behrens, J.W.; Carlson, G.W.; Bauer, 
R.W. (Univ. of California, Livermore). Natl. Bur. Stands. (U.S.), 
Spec. Publ.; No. 425, 591-596(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Ratios of the neutron-induced fission cross sections of *U, 
and **U relative to of **U relative to were 
measured with fission ionization chambers at the LLL 100-MeV 
electron linear accelerator. The time-of-flight technique was used 


to measure the cross section ratios as a function of neutron energy ~ 


from 0.1 to 30 MeV, except for the *°U:*U and *°U:*°U ratios, 
which were measured from 0.001 to 30 MeV, and | to 30 MeV, 
respectively. The continuous energy spectrum of the neutron 
source allowed us to cover the entire energy range of each ratio in 
one measurement. The threshold cross section method was used to 
normalize the ratios independent of other cross section measure- 
ments. Typical energy resolutions of the data are 5 percent at 20 
MeV and 1.5 percent at 1 MeV. Most of the data have counting 
uncertainties smaller than 4 percent. Systematic errors are 
discussed, and current results are compared with previous mea- 
surements. 9 figures, 4 tables. (auth) 


21815 Sub-barrier fission in **U. Wartena, J.A. (Central Bu- 
reau for Nuclear Measurements, Geel, Belg.); Weigmann, H.; 
Migneco, E. Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 597- 
598(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

e NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Sub-barrier fission in **U has first been observed by R. 
Block et al., using ionization chambers for fission fragment detec- 
tion. In the present measurements a liquid scintillator was used to 
detect prompt fission neutrons. Thereby, with a sample of 250 g of 
338, neutron time-of-flight measurements could be performed at a 
30 m flightpath with a nominal resolution of 1.3 nsec/m. The result 
of the present investigation is a full confirmation of the findings of 
Block et al., This includes a confirmation, by high resolution data, 
of the fact that the resonances at 721.0 eV and 1210.7 eV con- 
tribute most strongly to the observed fission in the two sub-barrier 
structures at low neutron energies. Their fission widths are found 
to be (0.85 +- 0.13) MeV and (0.25 +- 0.05) MeV, respectively 
(assuming GAMMA/sub y/ = 23 MeV). For most of the other 
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resonances in these two structures only upper limits for the fission 
widths are obtained. | table, | figure. (auth) 


21816 *1Py neutron induced fission cross section from 0.01 eV 
to 50 eV and its normalization. Wagemans, C. (SCK/CEN, Mol, 
Belg.); Deruytter, A.J. Natl. Bur. Stands. (U.S.), Spec. Publ.; No 
425, 603-606(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

The neutron induced fission cross-section of *'Pu has been 
measured at an 8 m flightpath of the CBNM Linac (from 50 eV to 
below thermal energy) with respect to the '°B(n,a)’Li cross sec- 
tion. Several fission integrals were calculated as well as the 
20.44°C Westcott factor g/sub f/ = 1.046 +- 0.006. Special atten- 
tion is given to normalization problems. 2 tables, 2 figures. (auth) 


21817 Intermediate structure in the keV fission cross section of 
235. Migneco, E. (Univ., Catania, Italy); Bonsignore, P.; Lanzano, 
G.; Wartena, J.A.; Weigmann, H. Natl. Bur. Stands. (U.S.), Spec. 
Publ.; No. 425, 607-610(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

The relative fission cross section of **U has been measured 
up to 200 keV with a nominal resolution of 1.0 ns/m, using a thin 
foil plastic scintillator detector. The data have been analyzed in 
order to detect nonstatistical effects due to intermediate structure. 
Statistical tests which have been applied to this fission and similar 
total cross section data include calculations of the auto-correlation 
function and Wald-Wolfowitz tests on the cross section and on the 
autocorrelograms. The comparison of the results indicates the 
presence of intermediate structure effects in fission cross-section 
which may be interpreted on the basis of the double-humped 
deformation potential. 5 figures. (auth) 


21818 Energy spectrum of delayed neutrons from photo-fission 
of **U. Iwasaki, S.; Yena, K.; Sato, S.; Sano, K.; Hagiwara, M.; Su- 
giyama, K. (Tohoku Univ., Sendai). Natl. Bur. Stands. (U.S.), 
Spec. Publ.; No. 425, 611-614(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Energy spectrum of the second group delayed neutrons 
(T/sub '/,/ equals 22 sec.) from photofissions of **U has been ob- 
tained using a time-of-flight technique between beta-particles and 
neutrons. Experimental results show a fine structure in the spec- 
trum. The six prominent peaks of energies; 200-, 240-, 280-, 380-, 
540- and 750-keV are observed. | table, 7 figures. (auth) 


21819 2354) fission cross section measurements relative to 
neutron—proton scattering. Sidhu, G.S.; Czirr, J.B. (Univ. of 
California, Livermore). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 
425, 615-619(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Energy dependence of the fission cross section of **U with 

to the n-p scattering reaction was measured for neutron 
energies from 0.8 to 20 MeV. The LLL linac target was used as 
the pulsed neutron source; neutron energies were measured by 
time-of-flight technique. A **U ion chamber was designed and 
operated to make the fission detection efficiency independent of 
the angular distribution of fission fragments. The neutron flux 
monitor consisted of an annular polyethylene radiator with a 
shielded proton recoil detector. Data in the energy range from 3 to 
30 MeV were obtained with a 3.3 mg/cm? radiator; a 0.31 mg/cm? 
radiator was used for the range from 0.8 to 4 MeV. Both sets of 
data were normalized to yield the average fission cross section 
value of 1.198 b in the overlapping region from 3 to 4 MeV. Total 
error in the relative **U(n,f) cross section is +-1 percent below 7 
MeV, +-2 percent at 14 MeV, and +-6 percent at 20 MeV. 5 
figures, 1 table. (auth) 


21820 Fast reactor fission yields for **U, **U, **U, *°Pu, and 
recommendations for the determination of burnup on FBR mixed 
oxide fuels. Maeck, W.J. (Idaho Nuclear Engineering Lab., Idaho 
Falls). Natl. Bur. Stands. (U.S.), Spec. Publ.; 1: No. 425, 378- 
384(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.1); CONF-750303—P1. 

Absolute fast reactor fission yields are presented for over 40 
stable and long-lived isotopes of Kr, Rb, Sr, Zr, Mo, Ru, Sb, Xe, 
Cs, Ba, La, Ce, Nd, and Sm for *°U, *°U, **U, and ™Pu ir- 
radiated in EBR-II. A method for ordering fission yields as a func- 
tion of neutron energy is given. Recommendations for the deter- 
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mination of burnup on mixed-oxide fuels irradiated in a fast reac- 
tor are given. (auth) 


21821 Evidence for a triple-hump shaped fission barrier in 

t actinides. Gavron, A.; Britt, H.C.; Wilhelmy, J.B. (Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). 
Phys. Rev., C; 13: No. 6, 2577-2578(Jun 1976). 

Experimental evidence which indicates the existence of a 
triple-humped fission barrier in light actinides is summarized. The 
first barrier is assumed to be well below the mass-asymmetric bar- 
rier; the latter is split into two parts by a shallow well. (AIP) 


NUCLEAR THEORY 
REFER ALSO TO CITATION(S) 21605 


21822 (COM—75-10614) Relativistic many-body bound 
systems. Monograph report. Danos, M.; Gillet, V. (National Bureau 
of Standards, Boulder, Colo. (USA). Inst. for Basic Standards). 
Apr 1975. 152p. (NBS-Mono— 147). NTIS $6.25. 

Prepared in cooperation with Commissariat a l’Energie 
Atomique, Saclay (France). Centre d'Etudes Nucleaires. Library 
of Congress Catalog Card No. 75-26975. Paper copy also available 
from GPO as C13.44:147. 

The principles and the mathematical details of a fully 
relativistic nuclear theory are given. Since the concept of nuclear 
forces is a strictly non-relativistic construct, it must be abandoned, 
and the forces must be replaced explicitly by their physical origin, 
i.e., by the interaction between nucleons and mesons. Thus, in this 
monograph the description of a nucleus has been formulated as a 
problem of relativistic quantum field theory which is solved by 
nuclear physics methods; to wit: the physics is described by speci- 
fying a Lagrangian which is a functional of the constituent fields 
(= of the parton fields); the solutions for the physical systems then 
are obtained in a time-independent treatment as expansions in the 
parton fields: both particles and nuclei are composite systems, 
made up of parton configurations, which define a representation of 
(oR —_— (associated with the specified Lagrangian). 

) 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 21695 


21823 Effective many-body forces in the Of 7/2 pseudo-nuclei. 
Do-Tan-Si, D. (Univ., Brussels). Bull. Cl. Sci., Acad. R. Belg.; 61: 
No. 5, 841-847(Oct 1975). 

Spectra of pseudo-nuclei in the p-f shell are calculated with 
a gaussian two body interaction. From these, the contributions of 
the many-body forces to the effective Hamiltonian in the Of’/, shell 
are derived by a method previously used by Moshinsky and 
Quesne. It is confirmed that these contributions are important. 
(auth) 


21824 Particle permutation sym of multishell states. I. 
Two shells. Williams, S.A.; Pursey, D.L. (Ames Laboratory-ERDA 
and Department of Physics, lowa State University, Ames, lowa 
50011). J. Math. Phys. (N.Y.); 17: No. 8, 1383-1391(Aug 1976). 

A method is developed for constructing N-particle states of 
definite symmetry from n,-particle and n,-particle states of definite 
symmetry where N=n,+n,. A canonical resolution of the attendant 
multiplicity question is given. The results, which are a first step 
toward the construction of appropriate coefficients of fractional 
parentage, do not rely upon any particular form for the N-particle 
Hamiltonian. Rather, the results are based entirely upon properties 
of the symmetric groups S/subn/1, S/subn/2, and S/subN/. The 
group theoretic problem which is the construction of irreducible 
representations of S/subN/ from those of S/subn/1 x S/subn/2 is 
solved using induced representation theory together with projec- 
tion operator techniques. (AIP) 


NUCLEAR MATTER 
REFER ALSO TO CITATION(S) 21358 


21825 (COO—3001-125) Pion condensates. Brown, G.E.; 
Weise, W. (State Univ. of New York, Stony Brook (USA). Dept. 
of Physics). 1975. Contract AT(11-1)-3001. 65p. Dep. NTIS 
$4.50. 

A review of recent developments which indicate that 
neutron or nuclear matter at sufficiently high density undergoes a 
phase transition into a pion condensate is presented. Following an 
introductory discussion of the simplest possible models, realistic 
features are added stepwise, like the role of short-range nucleon- 


nucleon correlations and the importance of the A(1230) isobar. 
Results of realistic calculations of the critical density for pion con- 
densation in neutron matter are summarized, which show that the 
phase transition appears around or beyond twice the density of . 
nuclear matter. The description of pion condensation is sum- 
marized within the framework of the sigma model, based on chiral 
symmetry, and generalized to include short-range correlations and 
A4( 1230) isobars. This model permits construction of the equation 
of state for pion condensed neutron matter. The presence of a 
pion condensate generally leads to a softening of the equation of 
- Some implications on the structure of neutron stars are stu- 


21826 Lowest-order constrained variational method for simple 
many-fermion systems. Alexandrov, I. (Utah Univ., Salt Lake City 
(USA)); Moszkowski, S.A.; Wong, C.W. (California Univ., Los 
Angeles (USA)). Nucl. Phys., A; 252: No. 1, 13-20(3 Nov 1975). 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21711 


21827 (ANL—76-11) PTOLEMY, a program for heavy-ion 
direction-reaction calculations. Gloeckner, D.H.; Macfarlane, M.H.; 
Pieper, S.C. (Argonne National Lab., Ill. (USA)). Mar 1976. Con- 
tract W-31-109-Eng-38. 70p. Dep. NTIS $5.50. 

Ptolemy is an IBM/360 program for the computation of 
nuclear elastic and direct-reaction cross sections. It carries out 
both optical-model fits to elastic-scattering data at one or more 
energies, and DWBA calculations for nucleon-transfer reactions. 
Ptolemy has been specifically designed for heavy-ion calculations. 
It is fast and does not require large amounts of core. The input is 
exceptionally flexible and easy to use. This report outlines the 
types of calculation that Ptolemy can carry out, summarizes the 
formulas used, and gives a detailed description of its input. 


21828 (COO— 3463-21) Energy and angular momentum de- 

of complete fusion cross sections. Seglie, E.; Sperber, D. 
(Rensselaer Polytechnic Inst., Troy, N.Y. (USA)). 1976. 21p. Dep. 
NTIS $3.50. 

A model for the calculation of the cross section for 
complete fusion in heavy ion reactions is suggested. The model 
does not explicitly depend on the sharp cut-off approximation. On 
the contrary, it allows for a gradual transition between compound 
and direct process when the bombarding energy is sufficiently high 
above the coulomb barrier. The energy below which the reaction 
cross section is exhausted by compound processes is also esti- 
mated. Comparison with experimental results supports the validity 
of the model. 4 tables, 2 figures. 


21829 (TID—27031, pp 240-271) Two-center shell model and 
heavy-ion scattering. 1973. 

In Heavy ion lecture series, Kansas State University, 
1972— 1973. Volume II. 

With the addition of compression effects to the two-center 
shell model, the real and imaginary parts of the potential for heavy 
ion elastic scattering are calculated. Resonances corresponding to 
intermediate nuclear molecules are explained in this context. 16 
figures. (SDF) 


21830 (TID—27031, pp 272-304) Quantum electrodynamic ef- 
fects for light and heavy nuclei. 1973. 

In Heavy ion lecture series, Kansas State University, 
1972— 1973. Volume II. 

Quantum electrodynamic aspects of the autoionization of 

itrons and the problem of vacuum polarization are discussed. 

Nonlinear field effects and suggested heavy ion experiments to 
check these effects are also considered. 8 figures. (SDF) 


21831 (LA-tr—76-10) Unified formulation of the theory of 
nuclear reactions. Bloch, C. Translated from Nucl. Phys.; 4: 503- 
528( 1957). 39p. Dep. NTIS $4.00. 

The determination of the scattering matrix in the theory of 
nuclear reactions is essentially equivalent to the construction of 
the Green function for the Schroedinger equation in the internal 
region of the configuration space with proper boundary conditions 
at the nuclear surface. This Green function can be expressed as 
the inverse of an operator involving the sum of the Hamiltonian 
and of a ‘boundary value operator’’ which is different from zero 
only on the nuclear surface where it has a singularity of the same 
kind as a Dirac function. A general operator expression for the 
scattering matrix is derived. This expression can be transformed 
into a matrix expression by introducing an arbitrary basis of 
orthonormal functions in the internal region. The Wigner-Eisenbud 
and the Peierls-Kapur formulations are obtained by an appropriate 
choice of the internal functions. When a large number of 
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resonances contribute to the cross section, the expansion of the 
scattering matrix in terms of resonances of the compound system is 
not useful, and a more appropriate starting point can be obtained 
from a perturbation expansion of the scattering matrix which is 
easily derived from the general operator expression. A simple 
statistical assumption is proposed in order to determine the domi- 
nant terms in such an expansion. It leads to the optical model for 
the elastic scattering and to the direct interactions for the inelastic 
scattering. 


21832 Statistical of many-particle spectra. Mon, 
K.K.; French, J.B. (Princeton Univ., NJ). Ann. Phys. (N.Y.); 95: 
No. 1, 90-111(Nov 1975). 

Many-particle eigenvalue densities, generated by k-body in- 
teractions in asymptotically large spectroscopic spaces, are studied 
in terms of the density moments of a Gaussian orthogonal ensem- 
ble of such interactions. It is shown that the densities approach 
Gaussian as particle number increases; the rate of approach is 
determined, as is the rate of departure from the semicircular form 
which obtains in the few-particle limit, as well as the low moment 
representation for intermediate cases. By considering the variances 
of the moments it is shown that a convergence in probability of the 
individual densities to the ensemble-averaged density, first demon- 
strated by Grenander for the few-particle limit, is valid in general. 
In part as a preliminary to a study of the density and spectrum 
fluctuations, explicit forms are derived for the covariances of low 
order moments for arbitrary particle number and of moments of 
general order in the few-particle and many-particle limits. In the 
limiting cases the ensemble eigenvalue densities are exhibited in 
terms of a set of statistically uncorrelated Chebyshev or Hermite- 
polynomial excitations of the ensemble-averaged densities. Some 
explicit results for GOE fluctuations are given. (auth) 


21833 Upper limit on a time reversal noninvariant part of 
Wigner’s random matrix model. Camarda, H.S. (Lawrence Liver- 
more Laboratory, University of California, Livermore, California 
94550). Phys. Rev., C; 13: No. 6, 2524-2531(Jun 1976). 

The results of a Monte Carlo investigation and comparison 
with experimental data of Wigner’s random matrix model with dif- 
fering amounts of a time reversal noninvariant part are presented. 
With H/subi//subj/ = R/subi//subj/ + iyl/subi//subj/, calculations 
were performed with y = 0.00, 0.05, 0.10, 0.20, 0.50, and 1.00 
using 40 x 40 matrices and y = 0.00, 0.05, and 0.10 with 80 x 80 
matrices. After unfolding the density variation of the eigenvalues 
the behavior of the Dyson-Mehta A; statistic was examined for dif- 
ferent values of y. The behavior of the reduced widths, which has 
also been examined in a previous calculation by Rosenzweig, 
Monahan, and Mehta, was found to be considerably more sensitive 
to small y values than the A; statistic. Thus the reduced width data 
can place a much lower limit on y than the level spacing informa- 
tion. A comparison of the calculations performed here with 
recently collected high quality neutron resonance data gives 
y<0.05 at the 99.7% confidence level. It is also shown that the 
same value of the Dyson-Mehta A; statistic results when the matrix 
elements of Wigner’s model are chosen from a Gaussian or flat 
distribution. (AIP) 


21834 Nucleon-number dependence of large-transverse-momen- 
tum reactions and multiple scattering. Kuhn, J.H. (Stanford Linear 
Accelerator Center, Stanford University, Stanford, California 
94305). Phys. Rev., D; 13: No. 11, 2948-2953(1 Jun 1976). 

We examine the effect of multiple scattering on large-trans- 
verse-momentum reactions in a simple hard-scattering model. It is 
shown that the measured A dependence can be explained under 
assumptions about the hard-scattering component which are con- 
sistent with experiment. We comment on the effect of Fermi mo- 
tion. (AIP) 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 21836 


21835 — pp 305-328) Coulomb-induced and triple 


In Heavy ion lecture series, Kansas State University, 
1972— 1973. Volume II. 

Theoretical analysis of Coulomb induced fission and ternary 
fission induced by heavy ions is presented. Information obtainable 
from both classical and quantum mechanical calculations is 
described. 9 figures. (SDF) 


NUCLEAR MODELS 
REFER ALSO TO CITATION(S) 21829, 21833, 22352 


— (TID—27031, pp 208-239) Two-center shell model. 
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In Heavy ion lecture series, Kansas State University, 
1972— 1973. Volume II. 

A two center shell model is described in which two oscilla- 
tor potentials are joined and |? and spin-orbit terms are added to 
force agreement with single particle levels. The fission potential is 
calculated by constructing a liquid drop model, calculating liquid 
drop energies, and adding shell corrections with the two center 
shell model. Calculation of the mass distribution in asymmetric fis- 
sion is discussed. 24 figures. (SDF) 


RADIATION AND SHIELDING PHYSICS 


21837 (ORNL-RSIC—13(Vol.4)) Abstracts of digital com- 
puter code Assembled by the Radiation Shielding Infor- 
mation Center. McGill, B.; Maskewitz, B.F.; Anthony, C.M.; 
Comolander, H.E.; Hendrickson, H.R. (Oak Ridge National Lab., 
Tenn. (USA)). Jan 1976. Contract RP219-1. vp. Dep. NTIS $7.75. 
The term '’code package’”’ is used to describe a miscellane- 
ous grouping of materials which, when interpreted in connection 
with a digital computer, enables the scientist—user to solve techni- 
cal problems in the area for which the material was designed. In 
general, a ‘’code package’’ consists of written material—reports, 
instructions, flow charts, listings of data, and other useful material 
and IBM card decks (or, more often, a reel of magnetic tape) on 
which the source decks, sample problem input (including libraries 
of data) and the BCD/EBCDIC output listing from the sample 
problem are written. In addition to the main code, and any availa- 
ble auxiliary routines are also included. The abstract format was 
chosen to give to a potential code user several criteria for deciding 
whether or not he wishes to request the code package. (RWR) 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 21474, 21497, 21527, 21853 


21838 (AD-A—010919) Electron energy degradation in the at- 
mosphere: consequent species and energy densities, electron-flux, 
and radiation spectra. Topical report, 7 Jan—7 Sep 1974. Myers, 
B.F.; Schoonover, M.R. (Science Applications, Inc., La Jolla, Calif. 
(USA)). 3 Jan 1975. Contract DNAOOI-74-C-0149. 77p. 
(SAI—74-619-LJ). NTIS $4.75. 

A method is presented which describes the discrete energy 
loss undergone by electrons resulting from absorption events. The 
initial species, the partitioning of energy, the electron-flux spectra, 
and radiation band profiles resulting from energy degradation of 
electrons are calculated for atmospheric compositions correspond- 
ing to altitudes between 60 and 145 km and for initial electron 
energies of 14 to 900 eV. (GRA) 


21839 (AD-A—011847) SAM-CE: a three dimensional Monte 
Carlo code for the solution of the forward neutron and forward and 
adjoint gamma ray transport equations. Revision C. Cohen, M.O.; 
Troubetzkoy, E.; Lichtenstein, H.; Steinberg, H.; Beer, M. 
(Mathematical Applications Group, Inc., Elmsford, N.Y. (USA)). 
31 Jul 1974. Contract DNA001-74-C-0040. 409p. (MR—7021- 
Rev-C). NTIS $10.50. 

The SAM-CE system is a FORTRAN Monte Carlo com- 
puter code designed to solve the time-dependent neutron and 
gamma ray transport equations in complex three-dimensional 
geometries. SAM-CE is applicable for forward neutron calculations 
and for forward as well as adjoint primary gamma ray calculations. 
In addition, SAM-CE is applicable for the gamma ray stage of the 
coupled neutron—secondary gamma ray problem, which also may 
be solved in either the forward or the adjoint mode. (GRA) 


21840 (AD-A—012342) Monte Carlo calculations of neutron 
and photon spectra for the INDI project. Final report. Herling, 
G.H. (Naval Research Lab., Washington, D.C. (USA)). 10 Jun 
1975. 12p. (NRL—7886). NTIS $3.25. 

Coupled neutron—photon multigroup Monte Carlo trans- 
port calculations have been carried out with the code MORSE-CG 
in a model of the INDI experiment. (auth) 


21841 (AD-A—012956) Studies of electron states in struc- 
turally disorder materials. Final report, 1 Jan—15 Jun 1974. 
Silver, M.; Dy, K.S. (North Carolina Univ., Chapel Hill (USA)). 
27 Feb 1975. 6p. NTIS $3.25. 

Sponsored in part by Grant DA-ARO-D-31-124-73-G28. 

Electron transport in dense vapor of helium was studied, 
and the research, briefly discussed. The results follow general ex- 
pectations of the behavior of electrons in a disordered medium, i.e. 
tail states and localization were observed. The theoretical studies 
were extended to include tetrahedrally bonded amorphous 
semiconductors. (GRA) 
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21842 Biomedical radiation transport calculations as an appli- 
cation of nuclear data. Alsmiller, R.G. Jr. (Oak Ridge National 
Lab., TN). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 533- 
539(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

The extent to which transport calculations of biomedical in- 
terest for negatively charged pions, protons, neutrons, alpha parti- 
cles, and heavier ions can presently be performed is reviewed. 


21843 Experimental determination of W for oxygen ions in 
nitrogen. Varma, M.N.; Baum, J.W.; Kuehner, A.V. (Brookhaven 
National Lab., Upton, NY). Phys. Med. Biol.; 20: No. 6, 955- 
962(Nov 1975). 

"'Differential’’ and integral measurements were made of the 
W value (average energy required to form an ion pair) for oxygen 
ions in nitrogen gas. A variable pressure cylindrical ionization 
chamber with a differential pumping section was employed. The 
average energy deposited per particle in the chamber was deter- 
mined by integrating the energy spectrum measured with a heavy 
ion solid state detector. In the integral measurement of W, the par- 
ticle was completely stopped in the chamber and the total ioniza- 
tion produced in the chamber was measured. The integral W value 
for 34.5 MeV oxygen ions was found to be 38.6 +- 0.54 eV per 
ion pair. For ‘‘differential’’ measurements, the pressure in the 
chamber was raised to 0.003, 1, 5, 15, and 20 Torr; and measure- 
ments of ionization currents and average energy deposited per par- 
ticle were made at each pressure. From differences between these 
measurements ‘'differential’’ W was found. The average value of 
fifteen ‘'differential’’ W values was found to be 38.6 +- 1.16 eV 
per ion pair. (auth) 


21844 Single and multiple scattering of muon beams in a focus- 
ing magnetic field. Rzaev, R.A.; Samoilov, A.V.; Fedukov, Y.D. 
Sov. Phys. - Tech. Phys. (Engl. Transl.); 20: No. 11, 1471- 
1474(Nov 1975). 

In an analysis of the scattering processes which occur as 
charged particles pass through a continuous medium with an ax- 
isymmetric magnetic field, the kinetic equation is solved for the 
total distribution fungtion, incorporating both single and multiple 
scattering. The calculated results are illustrated for the example of 
the behavior of the angular distribution in various media. The rela- 


tive importance of single and multiple scattering is evident from 
the figures. The magnetic field has a strong effect on the nature of 
the distribution function. The results may find application in the 
study of the motion of high-energy muon beams in magnetized 
media. (AIP) 


21845 Annealing behaviour of high-dose rare-gas implantations 
into silicon. Williams, J.S.; Grant, W.A. (Univ. of Salford, Eng.). 
pp 31-36 of In Applications of ion beams to materials, 1975. 
Carter, G. (ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

The annealing behavior of less than or equal to 40 keV rare 
gases Ne, Ar, Kr and Xe implanted into Si for doses in the range 
10'*-10'? ions/cm? is investigated by RBS and channelling 
techniques. There appears to be a strong correlation between the 
degree and nature of the post-anneal (above 650°C) remnant Si 
disorder, the implanted gas concentration and subsequent out-dif- 
fusion of the gas species. During the out-diffusion process a frac- 
tion of the gas (always less than 10'* cm~*) remains trapped at, or 
beyond, the ion range and some of the diffusing gas becomes 
trapped near the target surface; for implantation doses below 10° 
cm~*, no out-diffusion is observed up to 850°C. This behavior is 
discussed in terms of the defect structure of the recrystallized im- 
plant layer. 


21846 Physical state of implanted W in copper. Borders, J.A. 
(Sandia Labs., Albuquerque, NM); Cullis, A.G.; Poate, J.M. pp 
204-209 of In Applications of ion beams to materials, 1975. 
Carter, G. (ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

Transmission electron microscopy and ‘He-ion channelling 
measurements have been combined to investigate the physical state 
of implanted W in copper. For 60°K implantations of 2 x 10° W 
cm~*, W is found to be 100 percent substitutional and is still 90 
percent substitutional for a dose of 10'* W cm~*. Implantation of 
10'7 W cm~ produces a thin disordered surface layer of W and Cu 
with the W occupying no regular lattice site. Upon annealing to 
600°C, W precipitates are formed with dimensions of a few hun- 
dred angstroms and certain preferred orientations in the Cu lattice. 
(auth) 
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21847 Computer studies of the depth of low-energy 
light ions in solids. Oen, O.S.; Robinson, M.T. (Oak Ridge National 
Lab., TN). pp 329-333 of In Applications of ion beams to materi- 
als, 1975. Carter, G. (ed.). London; Inst. of Physics (1976). 

From International conference on applications of ion beams 
to materials; Warwick, UK (9 Sep 1975). 

See CONF-750926—. 

Penetration depths and related range quantities for 10 eV to 
20 keV H, T, and He ions in amorphous solids have been calcu- 
lated using the binary collision cascade simulation program MAR- 
LOWE. Conventional analytical range theories are particularly 
poor for external irradiations with low-energy ions when the tar- 
get—projectile mass ratio is large since they do not properly ac- 
count for the fraction of the beam that is reflected from the target. 
The surface can be properly included in computer calculations. 
The results are compared with previous calculations and experi- 
ment. (auth) 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 20153, 21781 


21848 (AD-A—014504) Additional adjoint Monte Carlo stu- 
dies of the shielding of concrete structures against initial gamma 
radiation. Final report. Beer, M.; Cohen, M.O. (Mathematical Ap- 
plications Group, Inc., Elmsford, N.Y. (USA)). Feb 1975. Con- 
tract DCPAO1-74-C-0221. 73p. (MR—7043). NTIS $4.25. 

Errata sheet inserted. 

The adjoint Monte Carlo method previously developed by 
MAGI has been applied to the calculation of initial radiation dose 
due to air secondary gamma rays and fission product gamma rays 
at detector points within buildings for a wide variety of problems. 
These provide an in-depth survey of structure shielding effects as 
well as many new benchmark problems for matching by simplified 
models. Specifically, elevated ring source results were obtained in 
the following areas: doses at on-and off-centerline detectors in four 
concrete blockhouse structures; doses at detector positions along 
the centerline of a high-rise structure without walls; dose mapping 
at basement detector positions in the high-rise structure; doses at 
detector points within a complex concrete structure containing ex- 
terior windows and walls and interior partitions; modeling of the 
complex structure by replacing interior partitions by additional 
material at exterior walls; effects of elevation angle changes; ef- 
fects on the dose of changes in fission product ambient spectra; 
and modeling of mutual shielding due to external structures. In ad- 
dition, point source results yielding dose extremes about the ring 
source average were obtained. (auth) 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 19217, 21781, 21839, 21840 


21849 (BNL—17541) ENDF/B summary documentation. 
Garber, D. (comp.). (Brookhaven National Lab., Upton, N.Y. 
(USA)). Oct 1975. Contract E(30-1)-16. Ip. Dep. NTIS $11.00. 

Descriptions of the evaluations contained in the ENDF/B 
library are given. The summary documentation presented is in- 
tended to be a more detailed description than the (File 1) com- 
ments contained in the computer-readable data files, but not so 
detailed as the formal reports describing each ENDF/B evaluation. 
The documentations were written by the CSEWG evaluators and 
compiled by NNCSC. Selected materials which comprise this 
volume include from 'H to “Cm. (RWR) 


21850 (CONF-760437—1) Reliability and bounds of unfolded 
spectral parameters. Stallmann, F.W.; Kam, F.B.K. (Tennessee 
Univ., Knoxville (USA); Oak Ridge National Lab., Tenn. (USA)). 
1976. Llp. Dep. NTIS $3.50. 

From Seminar on radiation energy spectra unfolding; Oak 
Ridge, Tennessee, United States of America *USA® (12 Apr 1976). 

Presently available methods for unfolding the differential 
neutron spectrum from activation measurements do not provide 
any bounds on the accuracy of the results. Some indications for 
the reliability of the unfolded spectrum can be obtained from sen- 
sitivity studies, but these too cannot be converted into hard per- 
centage figures. This is not due to some deficiency of the comput- 
ing technique but results from the fact that the small number of 
activation data cannot provide enough information to sufficiently 
describe the differential spectrum phi(E) at a large number of 
energies E. More reliable data can be obtained for certain spectral 
parameters which result from integrating the neutron flux phi(E) 
multiplied with a given response function R(E) I/sub R/ = f°/sup 
infinity//sub o/ R(E) phi (E)dE. Typical integral responses I/sub R/ 
are integral spectra, group fluxes, and damage integrals. Bounds 
for such integral responses can be computed with linear pro- 


gramming g techniques. These bounds do not depend on a trial spec- 
trum and can incorporate known bounds for cross section and 
activity measurements. Numerical experiments with different 
response functions and different foil sets indicate which spectral 
parameters can be reliably computed from a given foil set and 
which foil set is best suited for the measurement of a given spec- 
tral parameter. Bounds are generally poor if a large part of both 
phi(E) and R(E) is below 1 MeV. Bounds which are within 20 to 
50 percent of the true value of I/sub R/ can be obtained for higher 
energies in selected cases. Substantial improvements are possible if 
crude bounds are known for certain group fluxes obtained for in- 
stance from transport calculations. 


21851 (LA—6287-MS) CINX: Collapsed Interpretation of 
Nuclear X sections. Kidman, R.B.; MacFarlane, R.E. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Mar 1976. Contract W-7405- 
ENG-36. 37p. Dep. NTIS $4.00. 

CINX is a computer code designed to collapse multigroup 
cross sections in CCCC format to a subset of the original group 
structure and to write the results in the original CCCC format 
(ISOTXS, BRKOXS, and DLAYXsS files only) or in the much used 
1DX and PERT-V formats. CINX was designed as a collapse utility 
code for use with the MINX/SPHINX cross-section processing 
system, but it can be used to collapse CCCC cross-section sets 
from any source. If the weighting function specified is the same as 
the one used to generate the original multigroup cross sections, 
then the resulting collapsed cross sections will be exactly the same 
as those which would be obtained by generating the coarse-group 
cross sections directly. 


21852 (PB—244391) Development of ENDF/B-IV multigroup 
neutron cross-section libraries for the LEOPARD and LASER 
codes. Technical report on Phase 1. Jenquin, U.P.; Stewart, K.B.; 
Heeb, C.M. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Jul 1975. 36p. NTIS $3.75. 

Sponsored in part by Electric Power Research Inst., Palo 
Alto, Calif. 

The principal aim of this neutron cross-section research is 
to provide the utility industry with a ‘standard nuclear data base’ 
that will perform satisfactorily when used for analysis of thermal 
power reactor systems. EPRI is coordinating its activities with 
those of the Cross Section Evaluation Working Group (CSEWG), 
responsible for the development of the Evaluated Nuclear Data 
File-B (ENDF/B) library, in order to improve the performance of 
the ENDF/B library in thermal reactors and other applications of 
interest to the utility industry. Battelle-Northwest (BNW) was 
commissioned to process the ENDF/B Version-4 data files into a 
group-constant form for use in the LASER and LEOPARD 
neutronics codes. Performance information on the library should 
provide the necessary feedback for improving the next version of 
the library, and a consistent data base is expected to be useful in 
intercomparing the versions of the LASER and LEOPARD codes 
presently being used by different utility groups. This report 
describes the BNW multi-group libraries and the procedures fol- 
lowed in their preparation and testing. (GRA) 


21853 (UCID—17106) ANISN-L, a CDC-7600 code which 
solves the one-dimensional, multigroup, time dependent transport 
equation by the method of discrete ordinates. Wilcox, T.P. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
20 Sep 1973. Contract W-7405-Eng-48. 92p. Dep. NTIS $5.45. 

The code ANISN-L solves the one-dimensional, multigroup, 
time-independent Boltzmann transport equation by the method of 
discrete ordinates. In problems involving a fissionable system, it 
can calculate the system multiplication or alpha. In such cases, it is 
also capable of determining isotopic concentrations, radii, zone 
widths, or buckling in order to achieve a given multiplication or 
alpha. The code may also calculate fluxes caused by a specified 
fixed source. Neutron, gamma, and coupled neutron—gamma 
problems may be solved in either the forward or adjoint 
(backward) modes. Cross sections describing upscatter, as well as 
the usual downscatter, may be employed. This report describes the 
use of ANISN-L; this is a revised version of ANISN which handles 
— aa and small problems efficiently on CDC-7600 computers. 
( ) 


21854 Moments method calculation of the energy-dependent 
neutron flux due to a point fission source in an infinite 
medium of sodium. Morris, E.E. (Univ. of Notre Dame, IN). Nucl. 
Sci. Eng.; 59: No. 3, 246-260(Mar 1976). 

The energy-dependent neutron flux has been calculated for 
a point-isotropic fission source as a function of distance from the 
source in an infinite medium of sodium. The results were obtained 
by the moments method. Energy spectra are presented graphically 
for five distances from the source between 0 and 8 m and for ener- 
gies between 1 eV and 15 MeV. Error estimates due to causes 
other than cross section uncertainties or interpolations are made. 
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The calculations are compared with a previously reported Monte 
Carlo calculation and with experimental measurements. Satisfacto- 
ry agreement is observed. 17 figures, 4 tables. (auth) 


21855 Anisotropic neutron transport without legendre expan- 
sions. Odom, J.P.; Shultis, J.K. (Kansas State Univ., Manhattan). 
Nucl. Sci. Eng.; 59: No. 3, 278-281(Mar 1976). 

A technique to obtain the energy group-to-group transfer 
cross sections for neutron elastic scattering is presented. This 
method, which avoids the traditional Legendre polynomial expan- 
sions, can be used directly in a discrete ordinates formulation of 
the transport equation to give accurate numerical results for those 
situations in which the group-to-group transfer is highly anisotrop- 
ic. 1 table, 2 figures. (auth) 


MEDICAL PHYSICS 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


REFER ALSO TO CITATION(S) 20700 


21856 (DP-MS—76-9) Using the NBS neutron calibration 
facility. Hoy, J.E. (Du Pont de Nemours (E.I.) and Co., Aiken, 
S.C. (USA). Savannah River Lab.). 1976. Contract AT(07-2)-1. 
10p. (CONF-760213—1). Dep. NTIS $3.50. 

From Meeting on ERDA health protection; Denver, 
Colorado, United States of America *USA® (7 Feb 1976). 

A description of the NBS neutron calibration facility is 
given, and those aspects of the facility important to potential users 
are reviewed. The facility consists of a 10 MW heavy water cooled 
reactor and a **Cf source, both with appropriate irradiation provi- 
sions for instrument or phantom irradiation. (GHT) 


SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 21500 


21857 (LA—6194-MS) Set of thermal neutron-scattering ex- 
periments for the Weapons Neutron Research Facility. Brugger, 
R.M. (Los Alamos Scientific Lab., N.Mex. (USA)). Dec 1975. 
Contract W-7405-ENG-36. 17p. Dep. NTIS $3.50. 

Six classes of experiments form the base of a program of 
thermal neutron scattering at the Weapons Neutron Research 
(WNR) Facility. Three classes are to determine the average micro- 
scopic positions of atoms in materials and three are to determine 
the microscopic vibrations of these atoms. The first three classes 
concern (a) powder sample neutron diffraction, (b) small angle 
scattering, and (c) single crystal Laue diffraction. The second 
three concern (d) small kappa inelastic scattering, (e) scattering 
surface phonon measurements, and (f) line widths. An instrument 
to couple with the WNR pulsed source is briefly outlined for each 
experiment. 


21858 Magnetic relaxation and paramagnetic Moessbauer spec- 
tra: influence of the off-diagonal hyperfine coupling. Sivardiere, J. 
(CEA Centre d’Etudes Nucleaires de Grenoble, 38 (France). Lab. 
de Chimie Nucleaire); Blume, M. (Brookhaven National Lab., 
Upton, N.Y. (USA)); Clauser, M.J. (Sandia Labs. Albuquerque, 
N.Mex. (USA)). Hyperfine Interact.; 

The influence of magnetic relaxation on paramagnetic 
Moessbauer spectra is considered in the case of non-diagonal 
hyperfine coupling. The Clauser and Blume stochastic theory is 
used to calculate paramagnetic spectra of *"Fe, and "Er 
nuclei for doublet or pseudo-doublet electronic states and various 
point symmetries. The influence of an external magnetic field is 
presented. 


SOLID STATE PLASMA 


21859 Light scattering studies at UNICAMP. Luzzi, R.; Cer- 
deira, H.A.; Salzberg, J.; Vasconcellos, A.R.; Frota-Pessoa, S.; dos 
Reis, F.G.; Ferrari, C.A.; Algarte, C.A.S.; Tenan, M.A. (Instituto 
de Fisica, Campinas, Brazil). pp 1-8 of In Light scattering in solids. 
Balkanski, M. (ed.). Paris; Flammarion Sciences (1976). 

From 3. international conference on light scattering in 
solids; Campinas, Brazil (25 Jul 1975). 

See CONF-750731—. 

Light scattering studies including inelastic scattering of 
radiation from a solid-state plasma; resonant Raman scattering; 
high excitation effects in semiconductors; saturated semiconduc- 
tors; and the optical properties of antiferromagnetic manganese- 
alumino-silicate glasses are described. (GHT) 


OCTOBER 1976 


21860 Images of electron-hole drops. Wolfe, J.P.; Markiewicz, 
R.S.; Jeffries, C.D. (Univ. of California, Berkeley). pp 173-177 of 
In Light scattering in solids. Balkanski, M. (ed.). Paris; Flam- 
marion Sciences (1976). 

From 3. international conference on light scattering in 
solids; Campinas, Brazil (25 Jul 1975). 

See CONF-750731—. 

Large long-lived electron-hole drops may be formed in 
suitably stressed germanium. Photographs of the drop recombina- 
tion luminescence at 1.75 clearly show the position, shape, and 
size of the drops. Birefringence experiments give a simple and 
definitive picture of the stress distribution in the crystal. A detailed 
two-dimensional stress calculation including the large crystalline 
anisotropy of Ge is in basic agreement with the observed electron- 
hole drop positions. (auth) 


SUPERCONDUCTIVITY 
REFER ALSO TO CITATION(S) 19888 


GENERAL THEORY 


21861 Thermoelectric effects in superconductors containing 
paramagnetic impurities. Kon, L.Z. (Inst. of Applied Physics, 
Kishinev, USSR). Sov. Phys. - Solid State (Engl. Transl.); 17: No. 
6, 1113-1114(Jun 1975). 

Translated from Fiz. Tverd. Tela; 17: No. 6, 1711-1714(Jun 
1975). 

The coefficient characterizing the thermoelectric effect in a 
superconductor containing paramagnetic impurities has been cal- 
culated. It has been shown that the ratio of this coefficient to the 
corresponding one in the normal state equals the ratio of the elec- 
tronic thermal conductivities in the superconducting state and the 
normal state. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 19907, 19958, 19959, 19963, 
19967, 19973, 19975, 19976, 19981, 19984, 19985, 19986, 
19987, 19988, 19989, 20036, 20052, 20125, 20138, 20288 


21862 Phonon and quasiparticle dynamics in superconducting 
aluminum tunnel junctions. Smith, L.N. Urbana, IL; Univ. of Il- 
linois (1975). 11 1p. University Microfilms Order No. 76-6966. 

Thesis (Ph. D.). 

Various aspects of the dynamics of phonons and quasiparti- 
cles in superconducting aluminum tunnel junctions are discussed. 
In particular, the first determination of the quasiparticle recom- 
bination time tau/sub R/ with the effects of the recombination 
phonons properly accounted for is reported. The method em- 
ployed, which involves the comparison of the effective lifetimes 
tau/sub eff/ with and without a helium film covering the tunnel 
junctions, as well as measurements of a quantity which is related to 
the '’gradient discontinuity,’’ are discussed in detail. The observa- 
tion of phonon interference in thin helium films is discussed. This 
technique uses the recombination phonons as a probe to measure 
the thickness of helium films thinner than ten atomic layers. (Diss. 
Abstr. Int., B) 


21863 (UCRL—51972) Integrodifference methods with appli- 
cations to diffusion and optical propagation. Greene, J.W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
12 Dec 1975. Contract W-7405-Eng-48. 125p. Dep. NTIS $5.45. 

A new general procedure is described for deriving efficient, 
highly accurate finite-difference schemes. A differential operator is 
replaced by an exact system of integrodifference equations. The 
derivative appears inside the integrals, and its various interpola- 
tions lead to explicit or implicit approximate formulas. The method 
is especially useful for nonuniform partitions and for differential 
operators with variable, singular, or even quasilinear coefficients. 
The procedure is used to obtain finite-difference equations for 
various linear and nonlinear descriptions of diffusion and optical 
propagation have been developed. The analysis shows that the 
method provides more accuracy and a greater range of applicabili- 
ty than do direct approaches with finite-difference calculus. These 
advantages exact virtually no penalty in computing time and 
storage. A variety of numerical comparisons are included to sup- 
port these conclusions. The cylindrical cubic splines of J. A. Fleck, 
Jr., and the Chapeau transformation of A. J. Glass are compared 
with our method, which substantially improves their results. This 
comparison entails a review of some significant omissions or errors 
in their analyses. 


21864 Self-focusing: experimental. Shen, Y.R. (Univ. of 
California, Berkeley). Prog. Quantum Electron.; 4: 1-34(1975). 
The discussion of the self-focusing of light in a nonlinear 
medius includes a review of the historical development, a basic 
physical description of the self-focusing phenomenon, experimental 
results and the corresponding physical interpretations on quasi- 
steady-state self-focusing of a nanosecond pulse in ordinary Kerr 
liquids and transient self-focusing in solids respectively, transient 
self-focusing in Kerr liquids, mainly with a picosecond pulse, and 
self-focusing in gases and thermal self-focusing in liquids. (JFP) 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 21513, 21516, 21519, 21520 


RELATIVITY AND GRAVITATION 
REFER ALSO TO CITATION(S) 21353, 21362, 21704, 21706 


21865 (ORO— 3992-210) Test of gauge invariance and unitari- 
ty of the quantized Einstein theory of gravity. Hsu, J.P.; Un- 
derwood, J.A. (Texas Univ., Austin (USA). Center for Particle 
Theory). 1975. 13p. Dep. NTIS $3.50. 

Explicit calculations at the |-loop level verify that the usual 
quantized Einstein theory of gravity is indeed gauge independent 
and unitary for all values of the gauge parameter a. This lends 
nontrivial support to a general formal proof. 


OPTICS 


21866 Parametric generation processes: bandwidth and 
acceptance angles. Barnes, N.P. (Los Alamos Scientific Lab., NM); 
Corcoran, V.J. Appl. Opt.; 15: No. 3, 696-699(Mar 1976). 

A systematic evaluation of the spectral bandwidth and two 
acceptance angles of parametric generation processes are 
presented. The spectral bandwidth and acceptance angles are 
determined by expanding the wave vector mismatch in a Taylor se- 
ries and retaining terms through second order. This allows a deter- 
mination of these parameters even when the first order term 
vanishes. Conditions where the first order term vanishes are 


presented and compared with similar cases where the first order 
term does not vanish. 


ELECTRICITY AND MAGNETISM 


21867 (UCRL—52028) WF-SYR/LLLI: a thin-wire computer 
code for antennas or scatterers with pulse expansion functions for 
current. Bevensee, R.M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 18 Feb 1976. Contract W-7405-Eng- 
48. 49p. Dep. NTIS $4.00. 

This report includes both the theoretical framework and the 
explanation of the WF-SYR/LLLI code listing and should serve as 
a user's manual. The code solves for frequency domain currents 
and related quantities on wire structures or solid bodies modelled 
by grids of interconnected thin wires, acting either as antennas or 
scatterers. The code is a modified version of code WF-SYR. Essen- 
tially, the triangular testing functions were replaced by impulse 
functions at the wire segment centers, and the triangular expansion 
functions were replaced by pulse (rectangular) functions for cur- 
rent and by pulse doublets for charge. The basic method-of-mo- 
ments equations of the code are developed, including a charge 
redistribution scheme for multiple junctions. The code listing is ex- 
plained as adapted to a cross wire. Code limitations are sum- 
marized, and suggestions are made for extending the code to allow 
for wires of differing radii and to include subroutines for comput- 
ing near or far (radiation) fields from a computed current-charge 
distribution. Formulas for storage and execution time are given. 
The modelling of physical structures to obtain greater accuracy in 
computed pulse currents on the segments is discussed. Along with 
the code listing, the test-case output for a cross wire antenna and 
scatterer are included. 20 figures. 


21868 (UCRL— 52050) Derivation of simple poles in a transfer 
function from real-frequency information. Brittingham, J.N.; Miller, 
E.K.; Willows, J.L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 6 Apr 1976. Contract W-7405-Eng-48. 59p. 
Dep. NTIS $4.50. 

A new technique for extracting simple poles from real- 
frequency transfer-function data is summarized. The effects of 
varying pole-set parameters are illustrated with computed results, 
and the technique is applied to the transfer function for field scat- 
tering by a straight wire. 6 figures, 1 table. 
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MATHEMATICAL PHYSICS 


REFER ALSO TO CITATION(S) 21868 


CONTROLLED THERMONUCLEAR 
RESEARCH 


REFER ALSO TO CITATION(S) 21722 


21869 (SAND—76-0103) Organization and planning of con- 
ferences. Hudson, S.R. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). May 1976. Contract AT(29-1)-789. 142p. Dep. NTIS 
$6.00. 


The author uses as an example of conference planning The 
First International Topical Conference on Electron Beam Research 
and Technology which was held in Albuquerque, New Mexico, 
November 3-6, 1975. Guidelines are given through all phases of 
planning up to and during the meeting. 


PLASMA RESEARCH 
REFER ALSO TO CITATION(S) 21347 


21870 Analysis of the self. of a plasma gun by 
circuit theory. Kvartskhava, I.F.; Meladze, R.D.; Reshetnyak, N.G.; 
Khautiev, E.Y.; Matveev, Y.V. Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 20: No. 11, 1507-1509(Nov 1975). 

Equations obtained by circuit theory are used to make a 
quantitative analysis of the motion of plasmoids in a plasma gun in 
the self-pulsing mode. The solutions of the equations give a 
satisfactory description of the observed effects when allowance is 
made for the values of the parameters established spontaneously as 
a result of the self-regulating properties of the internal processes of 
the discharge. (AIP) 


PLASMA CONFINEMENT AND HEATING 


REFER ALSO TO CITATION(S) 21990, 21991, 22100, 22160, 
22250 


21871 (AD-A—012593) Transport phenomena in_ highly 
ionized shock-heated gases. Final report, 15 Mar 1974—28 Feb 
1975. Nerem, R.M.; Presser, D.L. (Ohio State Univ. Research 
Foundation, Columbus (USA)). 28 May 1975. 19p. NTIS $3.25. 

See also report dated 28 Feb 1974, AD—777300. 

The propagation and structure of strong shock waves in 
xenon have been studied under conditions where radiative transfer 
effects are important. Experiments carried out have included mea- 
surements of incident shock wave velocity attenuation and the 
post-reflected shock wave temperature time history. The latter 
were conducted both in a conventional, constant cross-sectional 
area, driven tube configuration as well as in a conical driven tube 
configuration. Both the shock wave attenuation and the tempera- 
ture measurements provide evidence indicative of significant radia- 
tive losses. (GRA) 


21872 (AD-A—014508) Energy deposition into dense collision- 

less plasmas by rotating beams. Interim report. Chu, K.R.; 

Kapetanakos, C.A.; Clark, R.W. (Naval Research Lab., Washing- 

D.C. (USA)). Aug 1975. (NRL-MR—3099). NTIS 
3.25. 

A nonturbulent mechanism is proposed whereby a rotating 
electron or ion beam pulse rapidly transfers energy to the ions of a 
dense, magnetized, weakly collisional plasma through excitation of 
the compressional Alfven mode. (auth) 


21873 (AD-A—014509) Imploding liner fusion systems in 
cusp-ended theta pinch geometry. Interim report. Turchi, PJ. 
(Naval Research Lab., Washington, D.C. (USA)). Aug 1975. 42p. 
(NRL-MR— 3094). NTIS $3.75. 

Imploding liner flux compression techniques can be used to 
create and confine fusion plasmas at megagauss magnetic field 
levels, thereby allowing compact fusion systems of modest energy. 
The basic problem is to combine the methods of imploding liner 
flux compression with plasma configurations of suitable stability 
and simplicity. In this article, imploding liner fusion systems based 
on a cusp-ended theta pinch geometry are analyzed and basic scal- 
ing relationships are obtained. Reactors operating with a ten per- 
cent circulating power ratio appear possible with system lenths of 
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only thirty meters and liner kinetic energies of less than six 
gigajoules. Concept feasibility could be demonstrated with nine 
meter long systems, involving kinetic energies of less than 320 MJ. 
(GRA) 


21874 (AD-A—014860) Steady-state therm nuclear power 
generation in a two-energy t Astron device. Chu, K.R.; 

Kapetanakos, C.A. (Naval Research Lab., Washington, D.C. 
(USA)). Aug 1975. 17p. (NRL-MR—3103). NTIS $3.25. 

Energetic neutral beams and the two-energy-component 
reactor principle can be employed in Astron magnetic-field © 
geometry to produce a steady-state fusion device with the follow- 
ing features: (1) lenient breakeven conditions (as in other types of 
two-component devices); (2) self-confinement of the energetic 
ions; and (3) closed minimum-B configuration for stable plasma 
confinement. (GRA) 


21875 (CONF-750905—P1, pp 1) Measurement of the energy 
confinement time in TFR for various values of the safety factor. 
Platz, P. (CEN, Fontenay-aux-Roses, France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The energy confinement time tau/sub E/ has been studied as 
function of the toroidal magnetic field (25; 33; 40; 50 kG) or 
safety factor (3.6; 4.8; 6.0; 7.0) at constant plasma current (140 
kA). Tau/sub E/ starts at 15 ms and saturates at 20 ms. 


21876 (CONF-750905—P1, pp 4) Experiments on plasma 
compression in the Tuman-2 device. Gusev, V.K.; Ipatov, V.A.; 
Kaganskii, M.G.; Kalmykov, S.G.; Razdobarin, G.T.; Shakhovetz, 
K.G.,; Shpritz, I.D. (Physico-Technical Inst., Leningrad). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

Experiments on compression of the tokamak plasma by fast 
increasing toroidal magnetic field are described. The plasma is 
shown to be ‘’frozen’’ in the magnetic field for a time of order ap- 
proximately 100us or more. The compressed column is maintained 
during approximately 2 ms. Oscillations in compressed plasma are 
strongly reduced. 


21877 (CONF-750905—P1, pp 5) Heating and thermoinsula- 
tion of the plasma column in adiabatic compression in the Tuman-2 
device. Berezovskii, E.L.; Gusev, V.K.; Ipatov, V.A.; Kaganskii, 
M.G.; Kalmykov, S.G.; Kislyakov, A.I.; Razdobarin, G.T.; Shak- 
hovetz, K.G.; Shpritz, 1.D. (Physico-Technical Inst., Leningrad). 
1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume. I. 

Data on plasma heating during a fast increase of the to- 
roidal magnetic field are discussed. An essential improvement of 
energy confinement in plasma compression is found. The ion com- 
ponent heating follows an adiabatic law. The electron heating is 
more intensive. 


21878 (CONF-750905—P1, pp 6) Shaping and compression 
experiments in a small, multipole tokamak. Cima, G. (Inst. of 
Physics, Milan); Gowers, C.W.; Harding, G.E.S.; King, R.E.; 
Krause, H.; Robinson, D.C.; Wolfe, P.A.; Wootton, A.J. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5, 1975. Volume I. 

First results from TOSCA (R = 30, a = 10cm) with B/sub 
phi/ approximately equal to 7.5 kG, I/sub p/ approximately equal 
to 20 kA, and anti n/sub e/ between 0.6 and 5 x 10" cm™ are 
presented. Equilibria have been established using either an exter- 
nally imposed vertical field or by connecting the windings to simu- 
late a conducting shell. Minor radius compression and shaped 
cross section experiments are described. 


21879 (CONF-750905—P1, pp 8) Development and applica- 
tions of the Fontenay transport code. Mercier, C. (CEN, Fontenay- 
aux-Roses, France). 1975. 

From 7. Europ ference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5, 1975. Volume I. 
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The use of the Tokamak plasma transport code to simulate 
existing experiments suggests empirical scaling laws for the trans- 
port coefficients. The condition of the local safety factor q less 
than | plays an important role. Numerical investigations show that 
this condition may be avoided by a suitable additional heating. 


21880 (CONF-750905—P1, pp 10) Particle transport due to 
polarization of trapped particles by induction electric field in a 
tokamak. Varma, R.K. (Physical Research Lab., Ahmedabad, 
India). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5, 1975. Volume I. 

The induction electric field in a tokamak leads to a 
polarization of the trapped particles. The particle transport due to 
this polarization electric field is calculated and is found to be radi- 
ally inwards. This helps to explain some of the experimental obser- 
vations. 


21881 (CONF-750905—P1, pp 16) Instability heating in the 
LT-3 Tokamak. Bell, M.G.; Hutchinson, I.H.; Strachan, J.D. 
(Australian National Univ., Canberra). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

In the Canberra tokamak, appreciable ion heating has been 
observed at the disruptive instability. Experiments on LT-3 have 
been aimed at evaluating the potential for using such heating to 
bring a reactor plasma to ignition. 


21882 (CONF-750905—P1, pp 17) Injection of a high intensi- 
ty REB into a tokamak. Masuzaki, M.; Mohri, A.; Tsuzuki, T.; 
Nishizawa, A.; Ikuta, K. (Nagoya Univ., Japan). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

A high intensity relativistic electron beam (REB) was suc- 
cessfully injected into a tokamak plasma. The behavior of the 
plasma-beam system depended upon the relative directions of the 
toroidal magnetic field, the Ohmic-current and the beam current. 
Energy density of up to 6.4 x 10" eV/cm* was transferred to the 
plasma, which corresponds to the efficiency of about 5 percent. A 
global motion of the plasma-beam system was observed. 


21883 (CONF-750905—P1, pp 21) Neutral injection 
tokamaks. Sheffield, J. (Culham Lab., Abingdon, Eng.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The requirements of adequate beam penetration and 
equilibrium limitations to the total contained pressure are com- 
bined in determining for a Tokamak, (a) the maximum neutral 
power that may be injected, (b) the maximum beam fusion power 
that may be generated. 


21884 (CONF-750905—P1, pp 23) Energy balance stability of 
a thermonuclear plasma. Kolesnichenko, Ya.I.; Reznik, S.N.; 
Yavorskii, V.A. (Inst. for Nuclear Research, Kiev). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The stability of steady-state development of a_ther- 
monuclear reaction in an inhomogeneous plasma is investigated. 
The treatment is made assuming the plasma energy lifetime tau/sub 
E/ to be short compared with the charged-particle confinement 
time tau/sub n/. 


21885 (CONF-750905—P1, pp 25) Colliding-beam tokamak 
plasmas. Jassby, D.L.; Kulsrud, R.M.; Sun, Y.C. (Princeton Univ., 
NJ). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

The properties of a tokamak plasma are considered in 
which all ions are tangentially injected to form two ‘’thermal’’ 
velocity distributions, oppositely displaced in velocity along the 


CONTROLLED THERMONUCLEAR RESEARCH 


magnetic axis, so that head-on collisions between ions in opposite 
distributions are maximized. 


21886 (CONF-750905—P1, pp 26) Radial build up of plasma 
by neutral injection into toroidal configurations. Falter, H.D.; 
Henkes, W. (Kernforschungszentrum, Karlsruhe, Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The radial buildup of plasmas in toroidal reactor configura- 
tions is computed for injected beams of finite diameter. Beams 
with a homogenous current tend to produce MHD-unstable, 
“"hollow’’ plasmas, whereas beams with a current density peaked 
on the beam axis behave similar to pencil beams. 


21887 (CONF-750905—P1, pp 30) Heating process in experi- 
ments of plasma injection and adiabatic compression (PIACE). 
Goto, S.; Uyama, T.; Satomi, N.; Ito, H..(Osaka Univ., Japan). 
1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Heating process of a keV deuterium plasma produced by 
rapid magnetic compression of colliding plasma streams is experi- 
mentally studied. In early stage of ion heating an electrostatic 
shock with high Mach number is observed. Main heating is 
dominated by the inward movement of the strong sheet current. 


21888 (CONF-750905—P1, pp 31) Theoretical and experi- 
mental results of high temperature plasma investigations in pulsed 
electromagetic traps. Lavret’ev, O.A.; Kalmykov, A.A.; Sidorkin, 
V.A. (Physical-Tech. Inst., Kharkov). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The accumulation processes and plasma heating in elec- 
tromagnetic traps with pulsed magnetic fields are considered. 
Plasma is produced with a generating gas ionization by electrons 
directly in the trap volume. Ions are accumulated are confined in 
the potential well of space electron charge whereas electrons are 
confined by outer electric and magnetic field. The removing 
velocity of slow electrons from the trap determines the accumula- 
tion and plasma heating efficiency. It follows from the fact that in- 
jection current and the introduced plasma power are confined by 
the space charge of the electrons already accumulated in the trap. 
The new electrons of outer injection can be introduced only in- 
stead of waste electrons, leaving the trap due to the diffusion 
across the magnetic field. By increasing the magnetic field the 
electron diffusion velocity would not be sufficient for reaching the 
limiting plasma parameters for time period of the magnetic field 
pulse duration. To force the accumulation processes and plasma 
heating it is necessary to apply the methods of enforcing removal 
of slow electrons from the trap, for example, the excitation of 
diocatron instability in magnetic gap region. 


21889 (CONF-750905—P1, pp 32) Results from the ELMO 
Bumpy Torus in a theoretical context. Hedrick, C.L.; Dandl, R.A.; 
Dory, R.A. (Oak Ridge National Lab., TN). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

Theoretical and experimental results from the ELMO 
Bumpy Torus are discussed with particular emphasis on macro- 
scopic stability and transport. 


21890 (CONF-750905—P1, pp 34) Electrostatic confinement 
and heating of ions in magnetic mirror field. Nishida, Y. 
(Utsunomiya Univ., Japan); Kawamata, S.; Ishii, K. . 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Electrostatic ion stoppering at the mirror point is achieved 
accompanying strong ion heating at the same time. When ions are 
heated, the many plasma satellites around the Hell line are ob- 
served, relating to the high frequency modulation of the spectrum. 


21891 (CONF-750905—P1, pp 35) Numerical analysis of the 
plasma confinement in the mirror machine with local ECR. Milan- 
tiev, V.P.; Tourikov, V.A. (Patrice Lumumba Univ., Moscow). 
1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 

a physics, Lausanne, Switzerland, 1—5S September 1975. 
olume I. 

Numerical solution of the averaged motion equations of en- 
semble of the charged particles with chaotic initial phases at the 
beginning of the cavity in the mirror machine with the conditions 
of local electron cyclotron resonance (ECR) in one of the mirrors 
is presented. It is shown that under some values of the parameters 
reversible reflection of the particles by combined mirror and long 
enough confinement of the plasma take place. 


21892 (CONF-750905—P1, pp 36) Numerical simulation of 
neutral on a hot electron mirror target plasma. Gor- 
mezano, C.; Melin, G.; Werkoff, F. (CEN, Grenoble, France). 
1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 

a physics, Lausanne, Switzerland, 1—5S September 1975. 

olume I. 

In the case of neutral injection on a hot electron target 

a, the use of the existing Fokker—Planck codes is greatly 
complicated by the fact that the scale of the energies of the con- 
fined ions is very large. To avoid this difficulty a multi-species 
model is used in which the particle losses are described by a dif- 
ferential system. 


21893 (CONF-750905—P1, pp 38) Parameters of screw 
pinches in SPICA. van Heljningen, R.J.J.; Bobeldijk, C.; Hoek- 
zema, J.A.; van der Laan, P.C.T.; Oepts, D.; Zwart, J.W.A.; 
Kooyman, W.; Maris, D.J. (FOM-Instituut voor Plasmafysica, 
Jutphaas, Netherlands). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

Experimental results of screw-pinch discharges in SPICA 
(aspect ratio R/r = 0.6/0.2) are given. A deuterium plasma column 
characterized by T/sub e/ = T/sub i/ = 50 eV, n/sub e/ = 7 x 10?! 
m~*, and B = 0.20, has been confined for about 100 ys. Turbu- 
lence and current depletion in the low-density region outside the 
pinch are discussed. 


21894 (CONF-750905—P1, pp 42) Confinement of high 6 
plasma in TPE-1 (reversed field pinch). Ogawa, K. Shimada, T.; 
Kiyama, S.; Hirano, Y.; Maejima, Y.; Hirota, I. (Electrotechnical 
Lab., Tokyo). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

The experimental study of the confinement of the high B to- 
toidal pinch plasma in the reversed field pinch configuration is 
discussed. The experiment is carried out on ETL TPE-1 (R = 40 
cm, a= 5 cm, Ip approximately 100 kA). The main object of this 
paper is to describe how the RFP configuration is set up by the 
fast programing of the currents (Z and theta). 


21895 (CONF-750905—P1, pp 43) Belt Pinch II experiment 
with improved shock heating. Gruber, O.; Wilhelm, R. (Max- 
Planck-Institut fuer Plasmaphysik, Garching, Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

In the Belt Pinch II experiment plasma stability was ob- 
tained in a noncircular-high B-Tokamak configuration for around 
20 MHD growth-times at critical q-values (q approximately = 3), 
comparable to those of low 8 circular Tokamaks. This decisive 
question is investigated further in the new 160 kV shock-heated 
version at longer confinement times and higher temperatures. 


21896 (CONF-750905—P1, pp 44) Energy and £-evolution 
during the initial confinement phase in the TEE compact toroidal 
experiment. Carolan, P.G. (Kernforschungsanlage, Juelich, Ger.); 
cn M.; Korten, M.; Sand, F.; Waelbroeck, F.; Waidmann, 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 
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In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

The energy evolution and the behavior of the plasma 
parameters 8, B/sub e/, T/sub i/, n/sub e/ during the initial confine- 
ment phase of the TEE experiment are described. Several energy 
loss mechanisms are discussed and their relative importance for 
the energy decay in the TEE experiment is estimated. 


21897 (CONF-750905—P1, pp 45) Effects of pulsed vertical 
field on the fast high beta tokamak experiment. Hirano, K.; 
Kitagawa, S.; Mimura, M.; Kita, Y. (Nagoya Univ., Japan). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The pulsed vertical field, having the same rise time as that 
of the plasma current, is applied to suppress violent toroidal drift 
which appears at the beginning of the discharge. It is found that 
proper value of the vertical field is effective to improve plasma 
parameters. 


21898 (CONF-750905—P1, pp 47) Fast theta-pinch plasma 
heating experiments. Anderzen, A.B.; Burtsev, V.A.; Litunovskii, 
V.N.; Smirnov, V.G. (Scientific Research Inst. of Electrophysical 
Apparatus, Leningrad). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The main aspects of the experiments described below are 
the following: shock plasma heating study, diagnostics method 
development of fast plasma process investigation, as well as the 
design of the electrotechnical apparatus for creation of high fast- 
rising magnetic fields. 


21899 (CONF-750905—P1, pp 55) Plasma confinement in a 
pulsed system with a compact toroidal configuration. Es’kov, A.G.; 
Zolotovskii, O.A.; Kalygin, A.G.; Kurtmullaev, R.Kh.; Laukhan, 
Ya.N.; Malyutin, A.I.; Markin, A.1.; Proshletsov, A.P.; Semenov, 
V.N. (Inst. of Atomic Energy, Moscow). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Some hopeful results of shock heating and stable confine- 
ment by a purely poloidal field were obtained with times being 
substantially longer than rise times of characteristic MHD-instabili- 
ties. Further developments of these experiments are described. 


21900 (CONF-750905—P1, pp 56) Nonadiabatic effects in low 
pressure theta-pinches. Abramova, K.B.; Boshnyak, V.B.; Krivets, 
V.P.; Peregood, B.P. (loffe Physico-Tech. Inst., Leningrad). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

Effects observed in low pressure theta-pinches are con- 
sidered. The effects can be explained by means of nonadiabatic 
motion of particles analysis. General theoretical results and first 
experimental observations under pure conditions of two main 
nonadiabatic effects, particles’ energy square dependence on the 
magnetic field and particles’ collapse, are adduced. 


21901 (CONF-750905—P1, pp 168) Microwave scattering 
from a turbulently heated plasma. Sharp, L.E.; Mrowka, S. 
(Culham Lab., Abingdon, Eng.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

The electron density fluctuation spectrum during the turbu- 
lent heating of a plasma has been derived from the scattering of 
lambda = 2.4mm and 8.8mm microwave beams. There is evidence 
of ion sound fluctuations, (k/sub perpendicular/B) while late in the 
heating phase large amplitude, long wavelength, high frequency 
fluctuations k/sub perpendicular/B are observed whose origin has 
not yet been identified. 


21902 (CONF-750905—P1, pp 169) Numerical results for the 
high frequency conductivity of a turbulent plasma. Spatschek, K.H.; 
Shukla, P.K.; Yu, M.Y. (Ruhr-Univ., Bochum, Ger.). 1975. 
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From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
lasma ‘eee Lausanne, Switzerland, 1—5 September 1975. 
olume I. 

A consistent derivation of the high-frequency conductivity 

of a fully developed turbulent plasma is presented. Numerical 
results are given for Langmuir and ion-acoustic turbulence. 


21903 (CONF-750905—P1, pp 170) Anomalous ion 
and thermal energy transport. Coppi, B.; Pegoraro, F.; Rewoldt, G. 
(Massachusetts Inst. of Tech., Cambridge). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlied fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The enhanced ion heating, resulting from current driven 
modes at about the ion plasma frequency when a fraction of the 
electron population is trapped and the circulating electron distribu- 
tion tends to runaway as a whole, is treated and compared with the 
experimental observations. A new dissipative trapped ion mode 
driven by the impurity density gradient is found and shown to 
produce outflow (decontamination) of impurities but also 
enhanced ion thermal conductivity. 


21904 (CONF-750905—P1, pp 171) Early stages of the evolu- 
tion of the electron distribution function under an applied electric 
field. Airoldi Crescentini, A.; Lazzaro, E.; Orefice, A. (CNR, 
Milan). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The evolution of the electron distribution function, in a col- 
lisional, fully ionized plasma, under the influence of a realistic 
axial electric field is studied. A simulation of the magnetic trapping 
effect expectable in a toroidal device is included and discussed. 


21905 (CONF-750905—P1, pp 177a) Investigation of high- 
temperature plasma obtained by hydrodynamical effect of shocking 
— Sultanov, M.A. (Tajik State Univ., Dushanbe, USSR). 
1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The possibility of obtaining dense high-temperature plasma 
at the collision of two supersonic plasma fluxes (SPF) in air under 
the atmosphere pressure is shown. The cause of plasma heating is 
— wave (SW) multiple reflection from the discharge chamber 
sides. 


21906 (CONF-750905—P1, pp 177b) Possibility of plasma ac- 
celeration and heating in the high-current puise discharge in a cu- 
mulative zone. Sultanov, M.A. (Tajik State Univ., Dushanbe, 
USSR). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

At the interaction of two or more supersonic plasma fluxes 
(SPF) at different angles of slope an efficient acceleration and 
heating of plasma in a cumulative zone occurs. Some parameters 
of the acceleration plasma flux were measured, the gas-dynamical 
nature of the phenomenon observed is supposed. 


21907 (CONF-750905—P1, pp 178) Heating and ionisation in 
MHD shock waves propagating into partially ionized plasma. 
Bighel, L.; Collins, A.R.; Cramer, N.F.; Watson-Munro, C.N. 
(Univ. of Sydney). 1975. 
From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 
In Seventh European conference on controlled fusion and 
a oo. Lausanne, Switzerland, 1—5 September 1975. 
olume I. 


A model of the structure of MHD switch-on shocks 
propagating in a partially ionized plasma, in which the primary dis- 
sipation mechanism is friction between ions and neutrals, is here 
compared favorably with experimental results. Four degrees of up- 
stream ionization were studied, ranging from almost complete to 
very small ionization. 
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21908 (CONF-750905—P1, pp 180) Heating of plasma by a 
shock in the longitudinal magnetic field at various Alf- 
ven Mach-number. El-Khalafawy, T.A.; El-Nicklawy, M.M.; 
Beshara, A.B.; Eteiba, M.B.; Ruinev, N.I. (Atomic Energy Authori- 
ty, Cairo). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

The paper presents results of experimental studies on lon- 
gitudinal collisionless shocks at Alfven-Mach numbers M/sub A/ 
greater than M/sub c/. It is shown that the dependence of plasma 
temperature on M/sub A/ - both at and behind the wave front- 
becomes substantially nonlinear at M/sub A/ greater than or equal 
to (1, 5 to 2). 


21909 (CONF-750905—P1, pp 127) Wall-confined, 8 > 1, 
plasma physics. Gross, R.A. (Columbia Univ., NY). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Physics associated with wall-confined, high-beta, plasma 
have been studied by experiments and computer simulations. Ener- 
gy transfer rate from 8 greater than | plasma to a wall has been 
measured and compared with theory. Studies of plasma confine- 
ment by a cylindrical wall and an axial magnetic dam are 
described. 


21910 (CONF-750905—P1, pp 129) Possibility of using turbu- 
lent plasma blanket. Nedospasov, A.V. (Inst. for High Tempera- 
tures, Moscow). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

The problem of contamination of plasma in a stationary 
thermonuclear reactor by the products of sputtering of the walls 
apparently can not be solved by selection of the wall material 
alone. The solution of this problem can be obtained by means of 
special constructive measures which either prevent penetration of 
impurities into the central zone of the reactor or reduce the energy 
of the ions and neutrals striking the wall below the sputtering 
threshold (30-50 eV). Some solutions to this problem are 
discussed. 


21911 (CONF-750905—P1, pp 131) Impurity profiles in a 
Steady-state D-T reactor. Markvoort, J.A.; Rem, J. (FOM-Instituut 
voor Plasmafysica, Jutphaas, Netherlands). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The density profile of an impurity in a cylindrical model of 
a gas-blanket reactor is investigated on the basis of the multi-fluid 
MHD-equations. The effect of ion-ion collisions in the thermal 
force is found to dominate the contribution from the electron-ion 
collisions, and leads to an impurity profile that has a minimum in 
the centre of the plasma column. 


21912 (CONF-750905—P1, pp 136) Lowering the impurity 
level in Pulsator by pulsed gas inflow. Cannici, B.; Engelhardt, W.; 
Gernhardt, J.; Glock, E.; Karger, F.; Klueber, O.; Lisitano, G.; 
Meisel, D.; Morandi, P.; Sesnic, S. (Max-Planck-Institut fuer Plas- 
maphysik, Garching, Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

An increase of the electron and proton density is achieved 
by fast inflow of hydrogen during the discharge. The result is an 
appreciable decrease of Z/sub eff/. The particle confinement pro- 
perties are shown to depend on the stability behavior. 


21913 (CONF-750905—P1, pp 137) Transport of injected im- 
purities ATC. Cohen, S.A.; Marmar, E.S.; Cecchi, J.L. 
(Princeton Univ., NJ). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 
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Using a new technique for producing short intense bursts of 
high-Z atoms, aluminum was injected into ATC and the time 
evolution of the radial distributions of AIVII yields AIXI was mea- 
sured. When intrinsic impurities are taken into account the in- 
ferred diffusion coefficient is in good agreement with that pre- 
dicted by neoclassical theory. 


21914 (CONF-750905—P1, pp 138) Impurities in the ohmi- 
cally heated of the Wendelstein II B stellarator. Hacker, H. 
(Max-Planck-Institut fuer Plasmaphysik, Garching, Ger.); Hinnov, 
E.; Renner, H.; Ringler, H.; Wuersching, E. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The impurity content of the plasmas was measured by spec- 
troscopic methods. The densities of the main components O, N, C 
are less than 10'' cm~* compared to plasma density cm~*. 
This low value does not explain the discrepancy of energy and par- 
ticle confinement times. 


21915 (CONF-750905—P1, pp 139) Extraction of impurities 
from a tokamak. Consoli, T.; Legardeur, R.; Tonon, G.F. (CEN, 
Grenoble, France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 

a physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

In the electrodynamical divertor described, the neutral 
atoms emitted by the wall after being ionized in the low density 
plasma corona surrounding the dense and hot plasma core, are ex- 
pelled by an E vector x B vector force. This divertor may be made 
more efficient if a low density plasma flow is maintained and con- 
trolled between the liner and the limiter by means of external 
plasma injectors. 


21916 (CONF-750905—P1, pp 140) Numerical calculations of 
impurity transport in tokamak plasmas. Hughes, M.H. (Culham 
Lab., Abingdon, Eng.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

The effect of plasma contamination by high-Z materials 
released from the walls and limiter by escaping ions and neutrals is 
considered. Ionization parameters and impurity radiation losses are 
determined from the steady-state corona model while neoctassical 
transport theory is used to describe the impurity transport within 
the plasma. 


21917 (CONF-750905—P1, pp 141) Numerical simulation of 
the energy balance and impurity diffusion in tokamaks. Dnestrov- 
skii, Y.N. (Inst. of Atomic Energy, Moscow); Lysenko, S.E.; In- 
ovenkov, I.N.; Kostomarov, D.P. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

The effects of magnetic field ripples on the energy balance 
are described. A brief analysis of the diffusion of impurities is 
given. (MOW) 


21918 (CONF-750905—P1, pp 143) Effect of heavy impurities 
on plasma motion in a multiple mirror magnetic field. Mirnov, 
wad Ryutov, D.D. (Inst. of Nuclear Physics, Novosibirsk, USSR). 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

It is shown that by inserting a certain amount of heavy im- 
purities into a DT-plasma one can considerably decrease a longitu- 
dinal plasma expansion velocity. 


21919 (CONF-750905—P1, pp 144) Electron cyclotron 
resonance heating on TM-3 Tokamak at magnetic fields up to 25 
kOe. Alikaev, V.V.; Bobrovskii, G.A.; Poznjak, V.I.; Razumova, 
K.A.; Sannikov, V.V.; Sokolov, Yu.A.; Shmarin, A.A. (Inst. of 
Atomic Energy, Moscow). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 
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In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Experiments on additional HF-heating of plasma at electron 
cyclotron resonance (ECR) frequency and its second harmonic are 
continued. Thomson scattering measurement of electron tempera- 
ture has been used. 


21920 (CONF-750905—P1, pp 145) Fast magnetosonic wave 
heating at the second ion-cyclotron harmonic in tokamak 

Scharer, J.E.; Mau, T.K.; Blackfield, D.T.; McVey, B.D. (Univ. of 
Wisconsin, Madison). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

Hot ion and electron absorption effects are included in the 
dispersion relation for second ion cyclotron harmonic heating. It is 
shown that mode conversion problems can be eliminated for 
UWMAK-II parameters by imposing sufficiently short parallel 
wavelengths (k/sub parallel/ = 10m~'). The density of toroidal 
eigenmodes for reactor size plasmas is considered. 


21921 (CONF-750905—P1, pp 146) Transformation of elec- 
tron sound waves in a hot-ion plasma. Perepelkin, N.F.; Shvets, 
O.M.; Vasil’ev, M.P.; Diky, A.G. (Physical-Technical Inst., Khar- 
kov). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The microinstabilities of a plasma with hot ions were stu- 
died during the ion-cyclotron heating (ICRH) in the ‘’Uragan’’ 
stellarator. The noise spectrum in the vicinity of w/sub pi/ was in- 
vestigated by two methods. In the first method these noises were 
picked up by means of the magnetic loop outside the plasma. Rela- 
tive intensity changes of these noises were studied varying the 
magnetic field within the resonance curve of the ion-cyclotron 
wave (ICW) absorption. In the second method the fluctuation- 
spectral characteristic m*(Q) = S tilde/sub AN/(Q)/S tilde/sub Aw 
of the thermal UHF emission of the hot-ion plasma was deter- 
mined and compared with similar characteristic of the UHF stan- 
dard black-body radiation. (MOW) 


21922 (CONF-750905—P1, pp 147) Wave propagation and rf 
plasma heating near and above the lower hybrid frequency in the W 
Il A stellarator. Javel, P. (Max-Planck-Institut fuer Plasmaphysik, 
Garching/Muenchen, Ger.); Mueller, G.; Van Oordt, A.v.H.; 
Weber, U.; Weynants, R.R. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

Strong absorption of electron plasma waves which leads to a 
very localized energy deposition via the resonance cones is ob- 
served. Ion heating by parametric decay is demonstrated. 


21923 (CONF-750905—P1, pp 148) Plasma heating in a to- 
roidal trap by a helical H.F. multipole magnetic field. Demirk- 
hanov, R.A.; Kirov, A.G.; Il’inskii, S.E.; Lozovskii, S.N.; Maiburov, 
V.B.; Kadysh, I.Ya.; Malykh, L.Ya. (Inst. of Physics and Tech., 
Sukhumi, USSR). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The results of experimental studies on plasma heating in a 
stellarator '’R-02'’ by a helical quadrupole hf field are given. Dur- 
ing the heating, the hf field energy is transported predominantly to 
plasma ions. Possible mechanisms of heating are discussed. 


21924 (CONF-750905—P1, pp 149) Plasma electron heating 
at frequencies above the lower-hybrid frequency by parametric ef- 
fects in a bounded plasma. Bhatnagar, V.; Van Oost, G.; Messiaen, 
A.M.; Vandenplas, P.E.; Paithankar, A.; Van Hove, W. (Ecole 
Royale Militaire, Brussels). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1--5 September 1975. 
Volume I. 

Two parametric instabilities have been simultaneously ob- 
served above a certain pump threshold. The pump and the first 
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decay wave are identified as Trivelpiece-Gould modes of the 
bounded plasma and the second decay wave is identified either as 
an ion-acoustic mode and/or an ion-cyclotron mode. Spectroscopic 
measurements show strong increase of electron temperature with 
increasing pump amplitude. 


— (CONF-750905—P1, pp 150) Quasi-linear approach to 
the absorption of an RF field and heating of a mag netized plasma. 
Bornatici, M. (Univ. of Calabria, Cosenza, Italy); Santini, F. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The absorption of an rf electric field and heating of a 
parametrically unstable magnetized plasma are discussed in the 
quasi-linear approximation. Comparative heating of electrons and 
ions is considered for the resonant parametric excitation of a 
lower-hybrid and an ion acoustic mode. 


21926 (CONF-750905—P1, pp 151) Theory of electroacoustic 
waves in plasma. Tsintsadze, M.L.; Tskhakaya, D.D. (Inst. of 
Physics, Tbilissi, USSR). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The character of electroacoustic waves in plasma with the 
negative dielectric permittivity at the strong hf fields when the hf 
wave pressure is greater than that of hydrodynamical is in- 
vestigated. Under these conditions the electroacoustic wave is the 
wave of compression. 


21927 (CONF-750905—P1, pp 152) Electromagnetic 
resonance cones in a bounded inhomogeneous plasma. Leuterer, F. 
(Max-Planck-Institut fuer Plasmaphysik, Garching/Muenchen, 
Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The performance of a simple azimutally symmetric gap for 
coupling rf power into a plasma filled waveguide is studied. Power 
pr and input impedance are computed in terms of normal 
modes. 


21928 (CONF-750905—P1, pp 153) Absorption of the 
microwave power in a toroidal plasma. Kopecky, V.; Musil, J.; 
Zacek, F. (Inst. of Plasma Physics, Prague). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

This paper deals with the experimental verification of the 
possibility of effective absorption of the microwave energy in the 
toroidal plasma at high magnetic fields satisfying condition w less 
than @/sub ce/, where w and w/sub ce/ are the frequency of 
microwaves and the electron cyclotron frequency respectively. 


21929 (CONF-750905—P1, pp 154) Nonlinear behavior and 
strong damping of large amplitude Alfven waves. Berger, E.; 
Mueller, G.; Raeuchle, E.; Schueller, P.G. (Univ., Stuttgart). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

The influence of the amplitude of torsional Alfven waves on 
wave field and wave damping in connection with plasma heating 
were observed experimentally. Strong wave damping is explained 
by turbulent resistivity. 


21930 (CONF-750905—P1, pp 155) R.F. heating by means of 
bounded Alfven wave resonances in magnetically inhomogeneous 
plasmas. Messiaen, A.M. (Ecole Royale Militaire, Brussels). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

A gradient in the steady magnetic field such as occurs in 
large low aspect ratio tori only affects the magnetoacoustic 
resonance spectrum by internal coupling of different azimuthal 
modes. Furthermore the confluence between compressional and 
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torsional Alfven waves increases strongly the absorption. This ef- 
fect combined with the excitation of a bounded plasma resonance 
provides an attractive heating method. 


21931 (CONF-750905—P1, pp 156) Filamentation instability 
ion-sound wave. Canobbio, E. (CEN, Grenoble, 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

lon-sound waves propagating in a non-isothermal unmag- 
netized homogeneous plasma are unstable against modulation in 
the direction perpendicular to their propagation for all amplitudes. 
The relevance of this and other more general instabilities from the 
viewpoint of plasma heating and confinement is briefly discussed. 


21932 (CONF-750905—P1, pp 157) Alfven wave heating in 
the continuum by kink-like modes. Pochelon, A.; Keller, R.; 
Troyon, F.; Gruber, R. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

The m = | MHD spectrum of a screw-pinch is determined 
numerically. It is shown that modes in the Alfven continuum can 
have a kink-like behavior with the singularity deep in the center. 
Heating of the plasma by excitation of these modes is proposed. 


21933 (CONF-750905—P1, pp 158) Alfven wave heating of 
fusion plasmas. Kappraff, J. (New Jersey Inst. of Tech., Newark); 
Tataronis, J.A.; Grossmann, W. 1975 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The effects of resistive dissipation on the energy absorption 
by the spatially localized Alfven waves which form a part of the 
continuous spectrum of ideal magnetohydrodynamics (MHD) are 
studied. It is demonstrated that the strong absorption rate found in 
ideal MHD is unaltered for plasma resistivities on the order of that 
found in Tokamaks, thus implying the possibility of effective heat- 
ing of these machines by Alfven waves. 


21934 (CONF-750905—P1, pp 159) Experiments on mag- 
netoacoustic oscillations in a rotating plasma. Tennfors, E.; Berg- 
stroem, J.: Bures, M. (Royal Inst. of Tech., Stockholm). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The damping of oscillations in a tuned external circuit is 
used to determine the coupling of RF-power to a rotating fully 
ionized plasma. The lowest magnetoacoustic resonance seems to 
offer the best coupling in the present case, but other resonances 
are also observed. 


21935 (CONF-750905—P1, pp 160) Experimental investiga- 
tion of the interaction of modulated UHF oscillations with plasma. 
Nanobashvili, S.1.; Rostomashvili, Tsintsadze, N.L. (Inst. of 
Physics, Tbilissi, USSR). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The possibility of hf energy input to the ultrahigh frequency 
discharge plasma by means of uhf power modulation is experimen- 
tally shown for the case, when the modulation frequency is equal 
to the ion-cyclotron one. 


21936 (CONF-750905—P1, pp 161) Collisionless dissipation 
of microwave radiation in bounded a. Barinov, V.i.; Gekker, 
LR.; Ivanov, V.A.; Karfidov, D.M. (Lebedev Inst. of Physics, 
Moscow). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

For initial conditions favoring and not favoring the linear 
transformation of waves, a series of experiments were performed 
on the interaction of S-band electromagnetic radiation with 


bounded isotropic collisionless plasma (1 approximately less than 
lambda) over a wide range v/sub E/v/sub Te/ = 1075-6. 


21937 (CONF-750905—P1, pp 162) Experimental investiga- 
tion of the influence of limiters in r.f. heating discharges. Lietti, A. 
1975. 


From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

In linear rf discharges with diaphragms the current is not 
limited by the Kruskal—Shafranov condition but by the electron 
density of the gas surrounding the plasma column. The experiment 
agrees with a recent theory and accounts for previous controversial 
reports on the efficiency of limiters to improve oscillating field 
penetration. Energy transfer in the discharges has been in- 
peo og At lower densities, anomalous conductivity has been 

tved. 


21938 (CONF-750905—P1, pp 163) Heating of plasmas by 
current-induced turbulence in a small tokamak. Kalfsbeek, H.W.; 
de Groot, B.; Winkel, T.G.A.; de Kluiver, H.; Piekaar, H.W. 
(FOM-Instituut voor Plasmafysica, Jutphaas, Netherlands). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

In a small Tokamak-like device hydrogen plasmas with den- 
sities between 3 x 10'® to 5 x 10° m™ are heated by induction of 
supercritical toroidal currents (u greater than c/sub s/; '/, T = 3 
pus). Anomalous plasma conductivity has been deduced. Apprecia- 
ble electron and ion heating occurs. 


21939 (CONF-750905—P1, pp 164) Plasma behaviour in 
strong electric fields: a comparison between computer and laborato- 
ry experiments. Hamberger, S.M.; Sharp, L.E.; Woodward, M.; 
Clark, W.H.M. (Culham Lab., Abingdon, Eng.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

The results of laboratory turbulent heating experiments and 
computer simulation are compared and contrasted for the cases of 
strong, quasisteady applied electric fields, and shown to disagree 
quite markedly. 


21940 (CONF-750905—P1, pp 165) Anomalous resistance and 
turbulent heating in a Q-machine. Hamberger, S.M.; Clark, 
W.H.M. (Culham Lab., Abingdon, Eng.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

Anomalous resistance and nonclassical electron heating are 
observed during the passage of large current pulses (v/sub d/ 
greater than v/sub ec/, t approximately 2 ys) along a Q-machine 
plasma column. The results are quantitatively consistent with those 
found in pulsed turbulent heating discharges in toroidal devices. 


21941 (CONF-750905—P1, pp 166) Mass dependence of ion 
heating in turbulently heated plasmas (THE MACH II). Adati, K. 
(Nagoya Univ., Japan); Iguchi, H.; Ito, Y.; Kawabe, T.; Kawasaki, 
K.; Oda, T.; Sugihara, R.; Yokota, T. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Mass dependence of ion heating (Het, Ar*, Kr* and Xe*) 
in turbulently heated plasmas is experimentally investigated. It is 
found that the resultant ion temperature at the peak state of heat- 
ing is nearly proportional to the mass of ion. A model of the 
mechanism for ion heating is proposed. 


21942 (CONF-750905—P1, pp 167) Determination of 
microfields in a turbulent plasma by optical and far-infrared spec- 
troscopy. Rutgers, W.R.; Kalfsbeek, H.W. (FOM-Instituut voor 
Plasmafysica, Jutphaas, Netherlands). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
= ‘ee Lausanne, Switzerland, 1—5 September 1975. 

olume I. 
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In a turbulent heating experiment three consecutive phases 
were observed. Phase I: electrons are heated and e.m. radiation 
with frequencies below f/sub pe/ is emitted. Phase II: Langmuir 
and ion-acoustic oscillations are present. Radiation up to 10 f/sub 
pe/ is observed. Phase III: radiation spectrum consisting of discrete 
— at n.f/sub pe/ caused by strong Langmuir turbulence is ob- 
served. 


21943 (CONF-750905—P1, pp 86) Heating of linear and to- 
roidal fusion devices by high intensity electron beams. Putnam, S.; 
Bailey, V.; Benford J.; Young, T.S.T. (Physics International Co., 
San Leandro, CA). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Return current heating by nonlinear electron—electron two- 
stream instability modes is used to give effective interaction 
lengths. Criteria for linear and toroidal reactor parameters are 
given. 


21944 (CONF-750905—P1, pp 87) Laser scattering measure- 
ments of the heating of a plasma by an intense electron beam. Dan- 
gor, A.E.; Dymoke-Bradshaw, A.; Kilkenny, J.D.; VanDevender, 
J.P. (Imperial Coll., London). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Ruby laser scattering measurements are made of the heating 
of a plasma by an intense relativistic electron beam. In a 
preformed plasma the heating indicates an ion acoustic instability, 
For a neutral gas there is appreciable plasma motion, and a non- 
Maxwellian electron velocity distribution. Comparison is made 
with a numerical simulation. 


21945 (CONF-750905—P1, pp 88) Injection of a 500 AMP. 
R.E.B. in a plasma. Jurgens, B.; Sinman, A.; Hopman, H.J.; de 
Jagher, P.C. (FOM-Instituut voor Atoom- en Molecuulfysica, Am- 
sterdam). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

The response of an independently created plasma to REB- 
injection is investigated in the interval 5 less than or equal to 
(n/sub p//n/sub b/) less than or equal to 50. For n/sub p//n/sub b/ 
approximately equal to 10 a large positive space charge is ob- 
served after the beam pulse is over due to loss of return-current 
electrons to the anode foil. 


21946 (CONF-750905—P2, pp 1-13) Behaviour of discharges 
and internal disruptions in T.F.R. Launois, D. (CEN, Fontenay- 
aux-Roses, France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 

ma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume Il . 

In TFR discharges the current concentrates around the mag- 
netic axis, forcing the safety factor to become less than unity in 
this region, where a turbulent process arises. For high current 
discharges, above 200 kA, the energy confinement time levels at 
about 25 ms. The electron energy balance may be explained either 
by this turbulence or by dissipative trapped electron instability.T 
The ion behavior is consistent with the neoclassical transport 
theory. 


21947 (CONF-750905—P2, pp 60-70) Impurity evolution in 
T.F.R. plasmas. De Michelis, C. (CEN, Fontenay-aux-Roses, 
France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume Il . 

Space and time resolved profiles of impurities have been ob- 
tained in TFR plasmas by a shot to shot scan. LLight impurities 
are present at the very beginning of the discharge, resulting in 
Z/sub eff/N4 already at a time of 7 msec. On the current plateau, 
light impurity ions and heavy impurity ions of moderate charge are 
concentrated at radii where the electron temperature is equal or 
slightly smaller than their ionization potential, and radiate about 
35 percent of the input power. Inwards diffusion velocities of ap- 
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proximately 2 x 10* cm/sec are deduced for a radius of approxi- 
mately 16 cm. Highly ionized molybdenum ions (Mo**, Mo*'*) 
are concentrated inside a radius of approximately 10 cm, with a 
density of approximately cm~*. 


21948 (CONF-750905—P2, pp 127-136) Microinstabilities 
and beam heating experiments in the Culham Superconducting 
Levitron. Ainsworth, N.R.; Alcock, M.W.; Bradford, R.E. (Culham 
Lab., Abingdon, Eng.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
owe physics, Lausanne, Switzerland, 1—5 September 1975. 

olume II . 

The properties of fluctuations in a high shear axisymmetric 
torus with a strong poloidal field were investigated during a cur- 
rent driven discharge with u/v/sub e/ less than 0.1 and during the 
collisional afterglow. The results showed that drift instabilities were 
present; during the discharge the scaling of amplitude with driving 
current and shear as (I/THETA)/sup '/,/ suggested the current 
driven mode whereas in the afterglow the scaling with shear as 
THETA™ indicated the collisional mode. Neutral beam injection 
was used to heat the plasma in the afterglow giving a temperature 
increase in agreement with classical processes. By modulating the 
intensity of the beam preliminary evidence was obtained for a 
plasma current driven by the injected fast ions—an effect first 
proposed by Okhawa. 


21949 (CONF-750905—P2, pp 222-230) Lower hybrid heat- 
ing of large tori using waveguides. Brambilla, M. (CEN, Grenoble, 
France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume II . 

H. F. waves launching using a phased array of waveguides 
(the Grill) in the Lower Hybrid Resonance frequency domain ap- 
pears to be a promising method to heat large toroidal plasmas. The 
theory of such a launching structure is reviewed, and an applica- 
tion is presented in view of heating a large tokamak. 


21950 (CONF-750905—P2, pp 231-243) Parametric heating 
of plasmas of thermonuclear interest. Rogister, A. 


(Kernforschungsanlage, Juelich, GmbH, Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume II . 

It is presently generally accepted that ohmic heating will not 
be sufficient to bring plasma to ignition temperatures in large to- 
roidal devices and reactors. It is therefore imperative to investigate 
the potentialities of auxilliary heating methods. The present review 
aims at describing experimental and theoretical results concerning 
radio frequency heating, one of the major alternatives to supple- 
ment ohmic heating in toroidal devices. 


21951 (CONF-760622—2) Neoclassical ion confinement in an 

elliptic tokamak reactor. Tsang, K.T.; Uckan, N.A.; Callen, J.D. 
(Oak Ridge National Lab., Tenn. (USA)). 1976. 6p. Dep. NTIS 
3.50. 


From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

The advantage of a tokamak with a vertically elongated 
plasma cross section long has been realized. In the design of the 
EPR (Experimental Power Reactor), shaping the plasma cross sec- 
tion other than circular can help to increase the 8 value (ratio of 
plasma thermal energy to magnetic energy) of the system and 
hence permit operation at a higher power density. A study is 
presented of the effect of elliptic cross section on the neoclassical 
confinement of the plasma, for axisymmetric systems and with to- 
roidal magnetic field ripple. 


21952 (COO—2218-41) CTR plasma engineering studies. 
Progress report, 1 September 1975—30 Jun 1976. Miley, G.H. 
(Illinois Univ., Urbana (USA). Fusion Studies Lab.). 15 Apr 1976. 
Contract AT(11-1)-2218. 132p. Dep. NTIS $6.00. 

During the past contract period, this research has been con- 
cerned with three principal tasks, namely: (1) Fusion-product stu- 
dies. The primary objective of this work is to study potential ef- 
fects (e.g. instabilities, changes in heating profile and wall loadings, 
etc.) caused by high-energy fusion products. A second objective is 
to establish the operating conditions and measurements required 
for use of D-*He in early experiments such as TFTR to simulate D- 
T burns. (2) Mirror system studies. The objective of this work is to 
provide specialized support for the mirror research and develop- 
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ment effort at the Lawrence Livermore Laboratory. Three topics 
are under study: charge-exchange losses during neutral beam injec- 
tion; the dynamics of plasma build-up during start-up; new ap- 
Ss to mirror systems such as the ‘’twin-beam"’ mirror. (3) 

xploratory studies. Several new studies have been initiated during 
this period. These include: extension of the mirror neutral-beam 
injection studies to toroidal geometry and preliminary studies of 
reversed field configurations. Further details about each of these 
areas are contained in subsequent sections. 


21953 (COO— 2323-5) Potential well formation in electrostatic 
confinement devices. Technical progress report. Cherrington, B.E.; 
Verdeyen, J.T. (Illinois Univ., Urbana (USA). Gaseous Electronics 
Lab.). 1975. 28p. Dep. NTIS $4.00. 

A large (2' diameter) spherical electrostatic confinement 
device has been constructed to test the feasibility of using inertial 
electrostatic forces to confine energetic plasmas capable of sustain- 
ing fusion reactions. Electron injection under high vacuum has 
produced negative wells that completely depress the potential in 
the center and approach the classical Langmuir virtual cathode. 
Electron injection into low pressure deuterium reproduces our 
previous results of an ion rich region within the negative well. Ad- 
ditional theoretical studies incorporating electrons with very nar- 
row angular momentum (corresponding to trapped electrons in the 
center) has shown that an additional electron rich region (or ion 
rich if the polarities are reversed) can be produced within the ion 
rich region for presumably realistic ranges of parameters. 


21954 (COO— 2387-39) Magnetically perturbed plasma con- 
finement in a toroidal octupole including obstacle influence. Drake, 
J.R.; Greenwood, J.R. (Wisconsin Univ., Madison (USA)). 1976. 
35p. Dep. NTIS $4.00. 

Permanent-magnet dipole perturbations were positioned 
outside the external conducting wall of a pulsed, shearless toroidal 
octupole plasma containment device. Floating potential profiles 
and losses were studied for two perturbation configurations; field 
lines were either closed within the plasma containment zone or 
were drawn outside the containment zone. Profiles were not af- 
fected by the former configuration but were altered when the field 
lines were drawn outside the containment zone. The extent of the 
profile change was enhanced when the azimuthal anti E x anti B 
drifts were suppressed by the presence of obstacle-like internal 
ring supports. With the anti E x anti B drifts suppressed, the in- 
cidence of repetitive encounters was increased between transit par- 
ticles following field lines and the perturbation field. The net result 
was particle trajectory displacement and altered V/sub f/ profiles. 


(COO— 2456-23) Initial dynamics, equilibrium, and 
heating of toroidal belt Chu, C.K.; Lui, H.C.; Reusch, 
M.F.; Taussig, R.T. (Columbia Univ., New York (USA)). 1976. 
4p. Dep. NTIS $3.50. 

The computation presented here have been useful in the 
design and prediction of these experiments. Some important exten- 
sions to include a strong initial toroidal bias field (high-beta 
tokamak mode operation) are discussed. Present calculations typi- 
cally run for two or three bounces. In addition, a finite element 
calculation for equilibria, again including bifurcation, is discussed. 


21956 (COO— 3004-12) Filamentation of lower hybrid waves. 
Schmidt, G. (Stevens Inst. of Tech., Hoboken, N.J. (USA). Dept. 
of Physics). Sep 1975. Contract AT(11-1)-3004. 14p. Dep. NTIS 


$3.50 

The instability growth rate that leads to filamentation of the 
lower hybrid waves is studied. If the boundary value problem is 
considered where the waveform is prescribed on some surface 
(determined by the waveform of the waveguides) one can find the 
distance into the plasma where filamentation becomes important. 
It is demonstrated that this distance is larger than the distance of 
wave penetration for typical experiments. (MOW) 


21957 (ERDA—76-77) Neutral beam energy and power 
requirements for the next generation of tokamaks. Willis, J.W.; 
Sleeper, A.M.; Ignat, D.W.; Stone, P.M. (Energy Research and 
Development ‘Administration, Washington, D.C. (USA). Div. of 
Controlled Thermonuclear Research). 1976. 35p. Dep. NTIS 


$4.00. 

The neutral beam energy and power requirements for the 
next generation of tokamaks are studied. In particular, the follow- 
ing questions are examined: how these requirements are deter- 
mined, what critical assumptions are being made, how the require- 
ments for the various machines compare, and what the overall cost 
of such systems is likely to be. 


21958 (MATT— 1202) High-power neutral-beam heating in 
the adiabatic toroidal compressor. Ellis, R.A.; Eubank, H.P.; Gold- 
ston, R.; Smith, R.R.; Nagashima, T. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). May 1976. Contract E(11-1)-3073. 1Sp. 
Dep. NTIS $3.50. 
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Neutral-beam injection experiments on ATC have resulted 
in net power deposited in the plasma of up to 230 kW. The power 
deposited in the plasma ions is large compared to that from ohmic 
heating. For a variety of beam and plasma ion species, the increase 
in ion temperature is proportional to beam power. 


21959 (MATT—1232) Parametric decay of ‘‘kinetic Alfven 
wave’’ and its application to plasma heating. Hasegawa, A.; Chen, 
L. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). Mar 1976. 
Contract E(11-1)-3073. 14p. Dep. NTIS $4.00. 

Owing to its electrostatic properties, the rate of the 
parametric growth of the kinetic Alfven wave [Alfven wave with 
lambda identical with k?/sub perpendicular/ c?/sub s/w?/sub ci/ ap- 
proximately 0 (1)] is shown to be larger than that of the classic 
result by a factor of lambdaw/sub ci//w/sub A/ where w/sub ci/, 
@/sub A/ are the ion cyclotron and the Alfven frequencies, k/sub 
perpendicular/ is the perpendicular wave number and c/sub s/ is 
the ion sound speed. This fact can be utilized to heat a plasma 
with a tokamak-type parameter. 


21960 (MATT— 1250) Carbon influx flow rate in an ohmically 
heated plasma in the FM-1 spherator. Ando, K.; Okabayashi, M.; 
Suckewer, S.; Arunasalam, V.; Hawryluk, R.J.; Wilson, J. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). May 1976. 
Contract E(11-1)-3073. 26p. Dep. NTIS $4.00. 

The flow rate of neutral carbon atoms during the initial star- 
tup phase of an ohmically heated plasma in the FM-1 spherator 
was determined from the spatially resolved measurements of the 
carbon line radiation and independent measurements of spatial dis- 
tribution of plasma density and electron temperature. This was ac- 
complished by comparing the measured carbon line intensity with 
a numerical solution of time-dependent coupled differential rate 
equations for several carbon ionization states. The empirical flow 
tate of carbon atoms into the discharge, GAMMA/sub flow/(t), 
was found to be GAMMA/sub flow/(t) approximately equal to 
n/sub e/(t)/ tau/sub flow/, where tau/sub flow/ was 30-100 msec 
depending upon discharge conditions. 


21961 (ORNL—5154, pp 13-70) Low Beta Plasma Depart- 
ment. Bakshi, P. (Boston Co., Chestnut Hill, MA); Barnett, C.F.; 
Bates, D.D. Jun 1976. 

In Thermonuclear Division annual progress report for 
period ending December 31, 1975. 

Experiments on ORMAK have produced significant ad- 
vances in the areas of plasma confinement and neutral injection 
heating. The Impurity Study Experiment (ISX) device was ap- 
proved and is now under construction; and a proposal was 
prepared for ORMAK Upgrade, a device which will replace 
ORMAK. A set of four controlled scaling experiments in which the 
controllable machine parameters (B/sub T/, I/sub p/, and p/sub o/, 
the filling pressure) were varied in a systematic manner has al- 
lowed one to determine the scaling of the gross energy confine- 
ment time. In the area of neutral injection, in situ calorimetry and 
a set of test stand measurements by the Plasma Heating and Fuel- 
ing Department indicated that about half of the expected neutral 
beam power was reaching the plasma. Preliminary, solid hydrogen 
pellet fueling experiments were conducted on ORMAK. In the area 
of atomic physics and diagnostic development, important advances 
have been made in the development of far infrared lasers. These 
are needed for local ion temperature measurement by means of 
coherent Thomson scattering. Progress has also been made in mea- 
suring impurity charge exchange and ionization cross sections, 
which could be dominant in neutral beam absorption processes. 


21962 (ORNL—5154, pp 111-126) Plasma Heating and Fuel- 
ing t. Alsmiller, R.G. (Arnold Engineering Research 
Center, Tullahoma, TN); Baer, M.B.; Barber, G.C. Jun 1976. 

In Thermonuclear Division annual progress report for 
period ending December 31, 1975. 

ORMAK neutral injection systems were studied on a test 
stand, and the results of these studies, coupled with the upgrading 
of power supplies and electrical systems and with the addition of 
high-power modulators, allowed increased neutral beam power for 
ORMAK. A conceptual design of a TFTR neutral beam system 
was completed, and an initial scoping of an EPR neutral injection 
system was performed. A test facility for the development of 60- 
kV, 60-A ion sources was completed and is operational. A 15-cm- 
diameter ion source was developed and was operated up to 30 A 
at 27 kV. A 20-cm version of this source, having design parame- 
ters of 60 A, 40 A, and 300 msec, was built for PLT. The continu- 
ing source evolution was aided by the development of a plasma 
source discharge model. A pellet fueling program was initiated 
with the goal of developing pellet fueling devices capable of meet- 
ing future power reactor requirements. 


21963 (ORNL/TM—5068) 
TFTR neutral beam injectors. 


Neutronics calculations for the 
Santoro, R.T.; Alsmiller, R.G. Jr. 


ERA VOL. 1, NO. 10 


(Oak Ridge National Lab., Tenn. & USA)). May 1976. Contract W- 
7405-eng-26. 31p. Dep. NTIS $4. 

Estimates, based entirely on transport cal- 
culations, of some of the effects of radiation on the operation and 
maintenance of the neutral beam injector for the Tokamak Fusion 
Test Reactor (TFTR) to be built at the Plasma Physics Laboratory 
of Princeton University are presented. Radiation effects due to 14- 
MeV neutrons produced by D-T reactions in the plasma and due 
to 2.6-MeV neutrons produced by D-D reactions in the calorime- 
ter and in the charged-deuteron beam dump are considered. The 
results presented here are intended to indicate potential radiation 
problems rather than to be an accurate estimate of the magnitude 
of the actual radiation effects that will exist in the vicinity of the 
final injectors. 


21964 (ORNL/TM—5425) High power electron cyclotron 
heating in ISX and ORMAK Upgrade at ORNL. England, A.C.; El- 
dridge, O.C.; Marcus, F.B.; Sprott, J.C.; Namkung, W.; Wilgen, 
J.B. (Oak Ridge National Lab., Tenn. (USA)). May 1976. Con- 
tract W-7405-eng-26. 37p. Dep. NTIS $4.00. 

A phased program of plasma heating at the electron 
cyclotron frequency is proposed for the Oak Ridge tokamaks ISX 
and ORMAK Upgrade. The past history of the program of electron 
cyclotron heating (ECH) at ORNL on mirrors and in the ELMO 
Bumpy Torus has been successful. Future technological develop- 
ments in the production of high power high frequency microwave 
tubes look promising at this time. The physics of wave propagation 
and particle heating are fairly well understood and indicate the via- 
bility of this technique. Studies on breakdown and on runaway 
electron reduction will provide useful information for larger 
machines. Recent experiments in the USSR on small tokamaks 
have shown that ECH is a viable heating technique. Providing that 
the microwave tubes become available, the engineering considera- 
tions suggest that the technique is practical and workable, based 
on present day technology. 


21965 (SAND—76-5122(Vol.2), pp 435-454) Interaction 
between an injected REB and a tokamak plasma. Masuzaki, M.; 
Mohri, A. (Nagoya Univ., Japan). 1975. 

From 1. international topical conference on electron beam 
research and technology; Albuquerque, New Mexico, USA (3 Nov 
1975). 

In Proceedings of the international topical conference on 
electron beam research and technology. 

A REB (500 kV, 13 kA, 40 nsec) was injected and trapped 
in a tokamak plasma (n approximately 1-3 x 10" cm~*, T/sub e/ 
approximately 60 eV). Diamagnetic measurement showed an in- 
crease of the energy density of 6.4 x 10'* eV cm~ in the plasma. 
A shift of the current channel was observed. The heating efficiency 
seemed to be limited by limitation of the injected beam current 
due to insufficient charge neutralization and the shift of the cur- 
rent channel. 


(SAND—76-5122(Vol.2), pp 455-475) Results from 
the triton electron beam-plasma interaction experiment. Hammer, 
D.A.; Gerber, K.A.; Dove, W.F. (Naval Research Lab., Washing- 
ton, D.C.). 1975. 

From 1. international topical conference on electron beam 
research and technology; Albuquerque, New Mexico, USA (3 Nov 
1975). 

In Proceedings of the international topical conference on 
electron beam research and technology. 

A 1 MeV, 40-80 kA, 60 nsec electron beam was injected 
into a 2 x 10'5 cm~* density, cool (T/sub e/ = T/sub i/ = 3 eV), 4 
m long theta pinch plasma. Local time dependent magnetic probe 
measurements were made across a plasma diameter, including 
within the beam channel, and measurements of the plasma elec- 
tron density and velocity distribution function within the beam 
channel were made by Thomson scattering before, during and after 
beam injection. With a beam cross-sectional area of 40 cm?, the 
beam to plasma density ratio was less than 10~%, and the interac- 
tion was weak, with beam energy coupling to the plasma of less 
than or approximately equal to | percent per meter. Nevertheless, 
the observed heating rate was too large to be explained on the 
basis of classical collisional processes. Scattering and magnetic 
diagnostics gave heating rates and coupling efficiencies which dis- 
agree by as much as a factor of two. Net current density within the 
beam-plasma interaction region was higher than predicted by 
return current theory. 


21967 (SAND—76-5122(Vol.2), pp 476-508) Electron beam 
heating of linear fusion devices. Benford, J.; Young, T.S.T.; Ecker, 
B.; Dakin, D.; Smith, I.; Putnam, S.; Bailey, V. (Physics Interna- 
tional Co., San Leandro, CA). 1975. 

From 1. international topical conference on electron beam 
— and technology; Albuquerque, New Mexico, USA (3 Nov 
1 ). 


OCTOBER 1976 


In Proceedings of the international topical conference on 
electron beam research and technology. 

Ignition of linear high density solenoid fusion reactors by 
electron beams is a potential application of this high power, effi- 
cient technology in a relatively simple plasma system. Principal 
areas for investigation of this approach are beam deposition 
physics, diffusion of relativistic electrons across field lines by tur- 
bulence, beam and plasma stability, generation of high energy den- 
sity beams and reduction of end loss rates. Physics of the genera- 
tion, compression, and deposition of beams in such systems are 
discussed. Reactor operating modes and generator requirements 
are outlined. 


21968 (SAND—76-5122(Vol.2), pp 509-533) Plasma heating 
by relativistic electron beams: correlations between experiment and 
theory. Thode, L.E.; Godfrey, B.B. (Los Alamos Scientific Lab., 
NM). 1975. 

From |. international topical conference on electron beam 
wa and technology; Albuquerque, New Mexico, USA (3 Nov 

In Proceedings of the international topical conference on 
electron beam research and technology 

The streaming instability is the primary heating mechanism 
in most, if not all, experiments in which the beam is injected into 
partially or fully ionized gas. In plasma heating experiments, the 
relativistic beam must traverse an anode foil before interacting 
with the plasma. The linear theory for such a scattered beam is 
discussed, including a criterion for the onset of the kinetic interac- 
tion. A nonlinear model of the two-stream instability for a scat- 
tered beam is developed. Using this model, data from ten experi- 
ments are unfolded to obtain the following correlations: (i) for a 
fixed anode foil, the dependence of the plasma heating on the 
beam-to-plasma density ratio is due to anode foil scattering, (ii) 
for a fixed beam-to-plasma density ratio, the predicted change in 
the magnitude of plasma heating as a function of the anode foil is 
in agreement with experiment, and (iii) the plasma heating tenta- 
tively appears to be proportional to the beam kinetic energy densi- 
ty and beam pulse length. For a fixed anode foil, theory also pre- 
dicts that the energy deposition is improved by increasing the 
beam electron energy ymc?. Presently, no experiment has been 
performed to confirm this aspect of the theory. 


21969 (SAND—76-5122(Vol.2), pp 534-556) Self-consistent 
microwave plasma heating rates. Ensley, D.L.; White, R.H. 
(Lawrence Livermore Lab., CA). 1975. 

From |. international topical conference on electron beam 
——- and technology; Albuquerque, New Mexico, USA (3 Nov 
1 ). 

In Proceedings of the international topical conference on 
electron beam research and technology. 

Under conditions within a hot overdense plasma corona 
where the field frequency is much less than the electron plasma 
frequency and the field period is much less than the hydrodynamic 
expansion time, it is shown that electron field reversal heating can 
exceed the combined classical heating rates due to inverse bremss- 
trahlung (skin effect) and field pressure (PdV) by a factor approx- 
imately v/sub e//2v/sub i/ (half the ratio of electron and ion ther- 
mal velocities). In particular this rate can exceed the inertial ex- 
pansion cooling rate at a collisionless corona density of approxi- 
mately | percent solid core density and could be realized experi- 
mentally at core temperatures approximately 3-5 keV and 
microwave field intensities approximately 1 MG. 


21970 pha art Estimation of the adiabatic energy limit 
versus beta in Baseball II. Foote, J.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). | Jun 1976. Contract W-7405- 
Eng-48. 33p. Dep. NTIS $4.00. 

Several estimates of the adiabatic energy limit versus beta in 
Baseball II are summarized, and the calculational methods used to 
obtain them are described. Some estimates are based on analytic 
expressions; for others, particle orbits are calculated, magnetic-mo- 
ment jumps are inspected, and adiabatic limits then derived. The 
results are sensitive to the assumed variation of the combined 

plus magnetic field. The calculated adiabatic ener- 
gy limit falls ‘rapidly with beta, even for a gradual magnetic-field 
variation. If we assume a sharp depression in the axial profile of 
the combined magnetic field for a finite-beta plasma, the adiabatic 
limit can be further markedly reduced. 


21971 (ORNL-tr—4079) Microwave heating of plasma. Go- 
lant, V.E.; Piliya, A.D. 1974. Translated by S.D. Blalock, Jr. from 
Problemy sovremennoi fiziki, Nauka, Leningrad, 1974. 30p. Dep. 
NTIS $4.00. 

Linear wave transformation in a plasma due to microwave 
heating is discussed. Some problems related to microwave heating 
of plasma in quasisteady thermonuclear devices are described. The 
absorption of plasma waves during the heating process is also con- 
sidered. (MOW) 
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21972 (UCRL-Trans— 10779) Study of the hot-electron plasma 
in the Circe minimum-B magnetic configuration. Bardet, R.; Briand, 
P.; Dupas, L.; Gormezano, C.; Melin, G.; Werkoff, F. (CEA Cen- 
tre d'Etudes Nucleaires de Grenoble, 38 (France). Dept. de la 
Physique du Plasma et de la Fusion Controlee). Oct 1974. Transla- 
tion of IAEA-CN—33/D-5-1. 17p. Dep. NTIS $3.50. 

It is shown that the hot-electron plasma obtained in the 
Circe experiment might constitute a target plasma well-suited for 
creation of hot plasma by injection of fast neutrals. This target 
plasma, obtained by trapping a plasma injected into a mirror and 
heated to the electron cyclotron resonance, makes it possible to at- 
tain quality factors (ratio of the plasma density n to the density of 
the residual neutral gas ng) high enough to meet the neutral-pres- 
sure criterion necessary for a good injection of neutrals. A 
theoretical study was made of the influence of the ambipolar 
potential during the injection of neutrals, and it is seen that the 
transition from a plasma dominated by hot electrons (T/sub 
e//T/sub i/ greater than 100) to a hot-ion plasma (T/sub e//T/sub i/ 
approximately 0.2) is characterized by a peak in the curve of the 
potential. 


21973 (ERDA-tr—129, pp vp, Paper 6) Seviet-American 
working conference on the of traps. Panov, D.A. 
poet Translated from At. Energ. (USSR); 40: No. 1, 90-91(Jan 
1976). 

In Selected papers from Atomnaya Energiya on controlled 
thermonuclear reactors. 

The conference was held in September 1975 in Novosibirsk 
to study the problems of plasma confinement and stability in open 
traps. A summary of the discussions is given. (MOW) 


21974 (ERDA-tr— 138) Energy balance in large installations of 
the ‘‘tokamak’’ type. Dnestrovskii, Yu.N.; Kostomarov, D.P.; 
Lysenko, S.E. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1975. Trans- 
lation of Energeticheskii balans v bol’shikh ustanovkakh tipa 
"'tokamak"’ Dep. NTIS $3.50. 

Plasma heating in large tokamak installations of the 80's 
generation is analyzed on the basis of unidimensional equations of 
the energy balance. Typical measurements of the examined instal- 
lations: R = 400 cm, a = 150 cm. '’Pseudoclassical’’ and ‘’Bohm"’ 
thermal conductivity models are used in the calculations. Plasma 
heating by injection of a beam of high-speed neutrals, cooling by 
the inflow of cold neutrals from vacuum, transfer of energy from 
particles to the plasma, and cyclotron emission and bremsstrahlung 
are also considered. 


21975 Plasma compression in Tuman-2 unit. Berezovskii, E.L.; 
Gusev, V.K.; Kaganskii, M.G. Zh. Tekh. Fiz.; 45: No. 3, 543- 
554(1975). (In Russian). 

Experiments were conducted on the Tuman-2 toroidal unit 
with respect to ohmic heating and plasma compression. With 
ohmic heating in a toroidal field of 3 to 5 kilooersted, a plasma 
was obtained with a concentration of approximately 10'* cm~* and 
an electron temperature of 20 to 30 eV. With an increase for 125 
microsec of the toroidal field from 3.2 to 11.5 kilooersted, an ef- 
fective compression of the column was revealed. The concentra- 
tion of the plasma increased by 3 and the electron temperature by 
2.5 times. It is determined that heating with compression is caused 
by an improvement of the thermal insulation of the plasma. A 
decrease of the plasma oscillations and a reduction of the interac- 
tion of the column with a diaphragm is simultaneously observed. 
As measurements of the radial distribution of the concentration 
showed, the speed of transverse diffusion is significantly decreased. 
For compression of the column the coefficient of diffusion is D 
less than or equal to 2 x 10* cm?/so, which makes up less than 0.1 
of the BOM coefficient of diffusion and agrees with the coefficient 
given by pseudoclassical theory. (JPRS) 


21976 Production and containment of a dense electron cloud in 
an open magnetic mirror. Kolyada, Y.E.; Kornilov, E.A.; Fainberg, 
Y.B. (Physicotechnical Institute of the Academy of Sciences of the 
Ukranian SSR, Khar’kov). Sov. Phys. - Tech. Phys. (Engl. Transl.) ; 
20: No. 10, 1320-1324(Oct 1975). 

It is shown experimentally that it is possible to produce a 
dense, extended electron cloud by injecting electrons into a rising 
magnetic field. The use of a magnetic mirror configuration makes 
possible extended confinement. A density 8 x 10® cm~* with a con- 
tainment time up to 400 usec and a potential well of up to 300 kV 
has been obtained in an open mirror 50 cm long with a mirror 
ratio of 2 and a magnetic field which reaches 1.6 x 10° G in 4 x 
10-* sec. The dependence of the number of mirror-trapped parti- 
cles on the density of injected electrons, the injection energy, and 
the magnitude and rate of increase of the magnetic field is found. 
(AIP) 
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21977 Turbulent heating in a beam plasma system. Mross, 
M.R. Hanover, NH; Dartmouth Coll. (1976). 94p. University 
Microfilms Order No. 76-9023. 

Thesis (Ph. D.). 

A study of turbulent excitation and heating in a moderate 
energy beam—plasma system has been made. The system behavior 
in the strong interaction limit has been classified into three 
regimes. In one, diffusive heating of thermal electrons has been 
found to be the dominant dissipation mechanism of the beam 
driven electrostatic turbulence. A model describing the system 
behavior in this regime has been developed. It consists of a cou- 
pled set of three rate equations for the intensity of the unstable 
field fluctuations, the plasma density and the electron temperature. 
Diss. Abstr. Int., B 


21978 Ton-acoustic from renormalized turbulence 
theory. Horton, W. Jr.; Choi, D.; Koch, R.A. (Fusion Research 
Center, and Department of Physics, University of Texas at Austin, 
Austin, Texas 78712). Phys. Rev., A; 14: No. 1, 424-433(Jul 
1976). 

Infinite-order perturbation theories of Vlasov turbulence are 
developed to obtain a renormalized formulation of the mode 
coupling and quasilinear equations for current-driven ion-acoustic 
turbulence. The renormalized theory eliminates divergence 
problems from nonlinear electron interactions and predicts an ion 
acceleration mechanism producing substantial ion tails at 
tw/subp//subi ~ 50 from initially cold-ion distributions. Time-de- 
pendent numerical solutions of the turbulence equations are 
presented, and comparisons are drawn from experiments and com- 
puter simulation. (AIP) 


21979 Collisional effects on electron heating due to parametric 
instability. Denavit, J. (Lawrence Livermore Laboratory, Universi- 
ty of California, Livermore, California 94550). Phys. Fluids; 19: 
No. 7, 972-980(Jul 1976). 

The energy absorbed in turbulent heating of electrons due 
to parametric instability in collisionless plasmas has been shown to 
appear primarily in the form of suprathermal electrons, rather than 
in a broadening of the main body of the electron distribution func- 
tion. Computer simulations of the weak collisional regime are 
presented, in which the dominant heating mechanism remains tur- 
bulence caused by instability, and the velocity distribution of the 
absorbed energy is related to collisions in terms of the ratio 
eta/eta/subt/, where eta is the normalized driver field amplitude 
and eta/subt/ is the threshold value of eta for the oscillating two- 
stream instability. For a driver field not too far above threshold, 
1 <eta/eta/subt/approximately-less-than4, collisional heating 
remains negligible, but collisions cause a velocity diffusion of cold 
electrons to velocities where they can contribute to the turbulent 
heating process. As more electrons take part in this process, the 
energy gain per electron decreases and the generation of 
suprathermal electrons is significantly reduced. (AIP) 


21980 Plasma heating at near the lower hybrid. 
Chu, C.; Dawson, J.M.; Okuda, H. (Physics Department, Universi- 
ty of California, Los Angeles, California 90024). Phys. Fluids; 19: 
No. 7, 981-987(Jul 1976). 

The anomalous heating of plasma by large amplitude waves 
at frequencies close to the lower hybrid frequency has been ex- 
amined by computer simulation on a two and one-half dimensional 
electrostatic model. The anomalous heating is due to the turbulent 
state induced by parametric instability. During the initial stages, 
the unstable waves propagate in a small cone about the direction 
of the pump-induced E, x B, drift. During the development of the 
instability, the spectrum spreads in angle and creates two-dimen- 
sional turbulence in the plane of the self-consistent electric field 
used in the simulation. The electrons are anomalously heated in 
the direction parallel to the magnetic field, while the ions are 
heated in the direction perpendicular to the magnetic field. In the 
turbulent state, the cross-field energy and momentum transport of 
electrons are found to be strongly enhanced. The effect of turbu- 
lence on the particle transport is discussed. (AIP) 
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21981 a P1, pp 2) Ions in T.F.R. throvgh anal- 
ysis of fast neutrals and neutron emission. Chatelier, M. (CEN, 
Fontenay-aux-Roses, France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
a Lausanne, Switzerland, 1—5 September 1975. 
lume I. 
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The ion temperature has been measured by energy analysis 
of fast neutrals escaping from the plasma (Ho, Do) and by neutron 
flux measurements (D,). For fast neutrals analysis a one-channel 
electrostatic analyser provides 8 successive ion temperature mea- 
surements during one discharge. The neutron flux is measured with 
B.F., detectors and silver activation counters which can both be 
moved around the torus in order to measure the toroidal distribu- 
tion of the neutron emission. 


21982 (CONF-750905—P1, pp 57) Time and space resolved 
measurements of density and x-ray emission of the NESSI plasma 
focus. Schmidt, H.; Nahrath, B.; Rueckle, B. (Univ., Stuttgart, 
Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

Density profiles of the plasma focus with 450 psec time 
resolution were obtained by interferometry, the maximum electron 
density on the focus axis by a beam deviation method. X-ray pin- 
hole pictures were registered with a channel plate with 3 nsec ex- 
posure and the chronology of the various plasma focus parameters 
was determined. 


21983 (CONF-750905—P1, pp 58) Time and space resolved 
Study of x-ray emitting zones in a 24 kJ-Mather type plasma focus. 
Rager, J.P. (EURATOM-CNEN, Rome). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

Using a 10 ns-gated soft X-ray image intensifier, it is ob- 
served that during the neutron production phase of a 24 kJ Mather 
type plasma focus, there exists a well defined, stationary, low den- 
sity, high temperature plasma of approximately less than 1 cm 
overall dimension. 


21984 (CONF-750905—P1, pp 61) Investigations of the F-20 
plasma-focus machine by means of laser interferometry. Appelt, J.; 
Nowikowski, J.; Sadowski, M.; Ugniewski, S. (Inst. of Nuclear 
Research, Swierk, Poland). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

Electrical characteristics of the F-20 Mather-type plasma- 
focus machine and the results of interferometric measurements are 
presented. Particular attention is paid to the effect of a hollow in 
the inner electrode. The results of X-ray and neutron measure- 
ments are also given. 


21985 (CONF-750905—P1, pp 65) Dependence of focus inten- 
on mass and field distribution. Lee, S.; Tan, T.H. (Univ., 
Malaya, Kuala Lumpur, Malaysia). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

Using piezoelectric probes it is estimated that at the end of 
the axial run-down region 4-7 percent of the ambient mass en- 
countered arrive in time to participate in the focusing action. 
Focusing intensity appears to depend more on the magnetic field 
distribution than on the mass distribution. 


21986 (CONF-750905—P1, pp 183) Spatially resolved insta- 
bility measurements with a heavy ion beam probe. Jennings, W.C.; 
Hickok, R.L.; Glowienka, J.C. (Rensselaer Polytechnic Inst., Troy, 
NY). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

A heavy ion beam probe has been used to make simultane- 
ous measurements of the amplitude and phase of both density and 
space potential fluctuations in an energetic arc plasma. Detailed 
comparison with theoretical predictions identifies a 70 KHz 
coherent oscillation as a Kelvin-Helmholtz instability localized to a 
region of strong fluid shear. 


21987 (CONF-750905—P1, pp 75) Two-dimensional inter- 
fero measurements of a laser-produced plasma in a strong 
magnetic field. Johnson, L.C.; Chu, T.K. (Princeton Univ., NJ). 
1975. 


OCTOBER 1976 


From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 

lasma ae Lausanne, Switzerland, 1—5 September 1975. 
olume I. 

Interferometric measurements on  CO,-laser-produced 
plasmas in a 250 kilogauss magnetic field show the development of 
a slender, well-behaved plasma column with an on-axis minimum, 
suitable for refractive trapping of the laser beam. 


21988 (CONF-750905—P1, pp 76) Scattering measurments on 
the heating of an underdense plasma by an intense CO, laser beam. 
White, M.S.; Kilkenny, J.D.; Dangor, A.E. (Imperial Coll., Lon- 
don). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
— physics, Lausanne, Switzerland, 1—5 September 1975. 

olume I. 

Using ruby laser scattering measurements were made of the 
heating of a plasma at density 8 x 10'*cm~* by CO, laser radiation 
at 10'°°W/cm~*. Comparison with a numerical simulation yielded a 
thermal conductivity about half the theoretical value. An extension 
of the experiment to the flux-limited regime is proposed. 


21989 (CONF-750905—P1, pp 77) Laser-plasma interactions 
in intense magnetic fields. Halverson, W.; Cohn, D.R.; Lax, B. 
(Massachusetts Inst. of Tech., Cambridge). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Interactions of high-power CO, laser radiation with magneti- 
cally confined plasma are characterized by strong beam-channel- 
ing, a ‘bleaching wave’’ in the plasma, and an undercompressed 
detonation wave in the unionized gas. Powerful submillimeter 
lasers are being developed to study laser-plasma interactions and 
for diagnostics of Tokamak plasmas. 


21990 (CONF-750905—P1, pp 78) Experimental investigation 
of laser heated plasma in a solenoidal magnetic field. Pietrzyk, Z.A.; 
Rutkowski, H.; Vlases, G.C. (Univ. of Washington, Seattle). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Plasma columns 20 cm x 6 mm have been produced in a 
100 kG steady solenoidal field by CO, laser irradiation. Measured 
densities and temperatures are n/sub e/ approximately equal to 5 x 
10'? and T/sub e/ approximately equal to 150 eV, for filling pres- 
sures of 19 torr and laser energies of about 250 joules. 


21991 (CONF-750905—P1, pp 82) CO, laser experi- 
ments. Donaldson, T.P. (Queen’s Univ., Belfast); van Dijk, J.W.; 
Elkerbout, A.C.; Spalding, I.J. (Queen’s Univ., Belfast). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The interaction of 75J CO, laser pulses with plane SiO, and 
C targets at intensities approximately 9 x 10'* W/cm? is described. 
The resulting flow has been measured with framing photography, 
holographic interferometry and x-ray techniques. 


21992 (CONF-750905—P2, pp 71-80) X-ray measurements on 
the St Tokamak. von Goeler, S. (Princeton Univ., NJ). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume Il. 

With rising electron temperature, the x-ray emission has 
become an increasingly prominent feature of tokamak plasmas. 
The exact origin of the observed radiation is still a matter of 
debate. Present thinking on this topic is presented with special 
emphasis on the role played by dielectronic recombination. The 
main results of an investigation of the fluctuations in the x-ray 
emission and their relation to the MHD-stability of the tokamak 
are discussed. The observation of m =1 oscillations accompanied 
by internal disruptions, and the observation of magnetic islands for 
the m = 2 instability are described. 


21993 (CONF-750905—P2, pp 211-221) Density diagnostics 
of supercompressed laser-thermonucleaer targets. Nikolaev, F.A.; 
R v, V.D. (Lebedev Inst. of Physics, Moscow). 1975. 
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From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 

lasma physics, Lausanne, Switzerland, 1—5 September 1975. 
olume II . 

The problem of the laser thermonuclear fusion is strongly 
connected with both the progress in construction as well as the in- 
vestigation of gas dynamic and heating processes in the laser pel- 
let. These experiments require the development of new methods of 
plasma diagnostics specifically suited to the extreme conditions of 
temperature, density, size and time resolution typical of laser fu- 
sion problems. The main object of this report is to review the 
techniques developed in this laboratory for measuring the density 
of imploding pellets. 


21994 (COO— 2456-31) Plasma impurity study using infrared 
and optical emission analysis. Report No. 68. Scaturro, L.S. 
(Columbia Univ., New York (USA). Plasma Lab.). 1976. Contract 
E(11-1)-2456. 108p. Dep. NTIS $5.50. 

Thesis. 

Measurements of the effective Z of a plasma produced in a 
coaxial electromagnetic shock tube (n/sub e/ approximately 2 x 
10'*cm~*, T/sub e/ approximately 10 eV, T/sub i/ approximately 
300 eV) were made in both deuterium and helium gas. A fast 
Ge:In photodetector (4°K) was used to measure the total infrared 
emission spectrum (20 - 100 wm) and a laser interferometer to 
simultaneously measure electron density. In helium, electron tem- 
peratures were measured by line emission intensity ratios; Thom- 
son scattering was used to measure T/sub e/ in deuterium. After 
extensive discharge cleaning (approximately 100 shots) the emis- 
sion from the plasma was found to agree with the standard theory 
of bremsstrahlung (j/sub w/dw varies as n/sub e//sup 2/Z/sub 
eff/dw/T/sub e//sup '/,/) with Z/sub eff/ = 2.2 +- 0.7 for deuterium 
and Z/sub eff/ = 4.7 +- 0.5 for helium. The infrared detector was 
calibrated absolutely using a CO, laser at 10.6 wm and a relative 
response curve supplied by Raytheon Corp. Specific types of impu- 
rities present were identified by spectral line emission in the visible 
region and analyses using mass spectrometry. Limited spacial 
resolution of the infrared radiation and impurity line emission was 
also observed. 


(INIS-mf— 1998, pp 15) Use of magnetoacoustic oscilla- 
iagnostic technique. Frommelt, J.J.B.; Jones, 1.R. 


From Australian Institute of Physics national congress; Ade- 
laide, Australia (21 May 1974). 

Paper PD8; abstract only. 

In AIP National congress, Adelaide, 1974. Programme, ab- 
stracts. 
Radial magnetoacoustic oscillations of a magnetised cylin- 
drical argon afterglow plasma were continuously excited by passing 
an r.f. current through a solenoid wound around the exterior of a 
discharge tube. The radial profile of the axial magnetic component 
bsub(z)(r), of the wave field was measured during the lifetime of 
the decaying plasma. A theoretical analysis was developed which 
yielded numerically computed bsub(z)(r) profiles. In this analysis 
the collision frequencies between the various species of particle 

t in the pl were treated as free parameters. The values 
of these free parameters at any given instant during the decay of 
the plasma were well determined by fitting the computed and ex- 
perimentally measured bsub(z)(r) profiles. By making certain 
reasonable assumption, it was possible to deduce values of electron 
temperature (Tsub(e)) and the ion neutral cross section for mo- 
mentum transfer (Qsub(D)) from these collision frequencies. The 
reliability of this plasma diagnostic technique was demonstrated by 
its ability to produce values for Tsub(e) and Qsub(D) which 
agreed closely with results obtained by other workers. 


21996 (INIS-mf—2058) Analysis and synthesis of digital cir- 
cuits for a computer of specific purposes. Marchand Rosales, E.E. 
(Instituto Politecnico Nacional, Mexico City. Escuela Superior de 
Ingenieria Mecanica y Electrica). 1975. 225p. (In Spanish). NTIS 
(US Sales Only). 

The circuits described in this paper are part of a computer 
system designed for the automation of plasma diagnostics using 
electrostatic probes. The automated system is designed to give: (a) 
The density of the plasma (state variable) every ten microseconds 
in binary digits; (b) Probe data, stored for subsequent diagnostics; 
(c) A graphic and digital display of results; (d) Presentation of nu- 
merical diagnostics results in floating point format and in the 
decimal system for convenience of interpretation. The project is 
aimed, furthermore, at the development of techniques for the 
design, construction and adjustment of digital circuits, and at the 
training of personnel who will apply these techniques in digital in- 
strumentation. A block diagram of the system is discussed in 
general terms. Methods for analysis and synthesis of the sequential 
circuits applied to the circuit for aligning and normalizing the 


21995 
tions as a 
Apr 1974. 


floating point format, the format chouk and the operational 
sequence circuit are also described. are made 
and precautions suggested which it is oo advisable to follow 
at the stages of design, construction and adjustment of the digital 
circuits, and these apply also to the equipment and techniques 
(wire wrapping) used for building the circuits. The adjustment of 
the digital circuits proved to be satisfactory and a definition panel 
was thus obtained for the decimal point alignment circuit. It is 
concluded that the method of synthesis need not always be ap- 
plied; the cases in which the method is recommended are men- 
tioned, as are those in which the non-formal method of synthesis 
can be used. 


21997 (INIS-mf—3010, pp 55-57) Design and construction of 
small magnetic probes for a toroidal plasma machine. Abstracts of 
papers. McLeod, R. Aug 1975. 

From 2. Australian conference on science technology; Ade- 
laide, Australia (17 Aug 1975). 

Abstract only. 

In Second Australian conference on science technology. Ab- 
stracts of papers. 

A number of probes were built with consideration given to 
the problems of heating, caused by bombardment by the hot 
plasma, interaction of the probe on the plasma, stray pick up by 
inaccurate alignment and accidental damage to the delicate coils. 
These problems were resolved by the following design criteria: 1. 
Heat resistant materials and thermocouple attached. 2. Dimensions 
kept to a minimum size. 3. Double layer coils wound back on 
themselves and lead tightly twisted together. 4. Coils accurately 
aligned. 5. Protective covering over coils. 


21998 (IPPCZ— 196, pp 50-51) Application of an approximate 
image equation for the description of the Kracik-Sprachta method 
dealing with the excitated atom concentration measuring and its 
usage for relative concentration measuring under simplified condi- 
tions. Sprachta, A. Jun 1974. 

From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 

Published in summary form only. 

In 7. Czechoslovak seminar on plasma physics and technolo- 


21999 (IPPCZ— 196, pp 39-40) A time-of-flight method for the 
detection of metastable atoms effusing from a positive column. 
Kosinar, I.; Martisovits, V.; Veis, S. Jun 1974. 

From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 

In 7. Czechoslovak seminar on plasma physics and technolo- 


The application is described of the time-of-flight method in 
detecting metastable atoms emitted from a discharge tube to high 
vacuum. Assuming the Maxwell velocity distribution of the 
metastables, good agreement was found with the measured transit- 
time distribution of the metastable atom velocities if the tube wall 
orifice was considered to be a plane source of the particles. 


22000 (IPPCZ—196, pp 42-44) Schlieren system with ruby 
laser. Kravarik, J. Jun 1974. 

From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 

In 7. Czechoslovak seminar on plasma physics and technolo- 


A ruby laser device is described of an original design used 
in the Schlieren and shadow photography of a plasma. 


22001 (IPPCZ— 196, pp 57-61) Theory for ion number density 
calculated from the saturation ion probe current at intermediate 
pressures 0.2-3.0 torr in argon. Tarabek, P. Jun 1974. 

From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 

In 7. Czechoslovak seminar on plasma physics and technolo- 


An approximate theory was derived for the ion probe cur- 
rent and the results were compared with both collisionless and col- 
lision-dominated theories and with the electron number density 
calculated from the discharge current. 


22002 (LA—6275-MS) Vacuum ultraviolet emission from 
argon, krypton, and xenon in a radial-viewed theta pinch. En- 
gleman, R. Jr.; Thomson, D.B.; Monaghan, D.A. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Mar 1976. Contract W-7405-eng- 
36. 7p. Dep. NTIS $3.50. 

Vacuum ultraviolet line emission from argon, krypton, and 
xenon (5 percent in deuterium) has been observed from a plasma 
(approximately 50 eV and N/sub e/ approximately 10'/cm*) 
produced by the Scyllar linear theta-pinch device. More than 50 
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emission lines in the 30- to 500-A region have been measured for 
each gas mixture. Some lines have been identified as due to Ar VII 
through XI, Kr IX and X, and Xe IX, but many lines remain unas- 
signed. 


22003 (LA-UR—76-1123) Measurement of potential distribu- 
tion and cathode fall in electron-beam-sustained discharges. Ganley, 
J.T.; Leland, W.T.; Bentley, B.F.; Thomas, A.J. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 
6p. (CONF-760546—1). Dep. NTIS $3.50. 

From IEEE conference on plasma science; Austin, Texas, 
United States of America *USA® (24 May 1976). 

The experiments were conducted as follows: During a single 
discharge pulse, the plasma potential was measured at five dif- 
ferent points, and such a plot is shown. The linear variation of 
plasma potential with distance across the discharge is a charac- 
teristic of all the discharges studied, regardless of the gas mix, ap- 
plied field, or current density. The plasma potential distribution 
was extrapolated back to the cathode and the resulting intercept 
was interpreted as the cathode fall. The cathode fall was measured 
in this manner for a number of gases, for a range of pressures, cur- 
rent densities, and applied fields. The results of the measurements 
are summarized. (MOW) 


22004 (MATT— 1151) Density fluctuations in the adiabatic to- 
roidal compressor. Mazzucato, E. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Sep 1975. Contract E(11-1)-3073. 13p. 
Dep. NTIS $3.50. 

The frequency spectrum of density fluctuations was mea- 
sured in the ATC Tokamak by means of microwave scattering in 
an overdense plasma. A wide spectrum of oscillations with 
frequencies up to 300 kHz has been detected. 


22005 (MATT—1176) Multichannel wave _ interferometry. 
Hosea, J.C.; Jobes, F.C. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). Dec 1975. Contract E(11-1)-3073. 30p. Dep. NTIS 
$4.00. 

The analysis of multichannel wave interferometry for a 
variety of density profiles reveals that the phase shift as a function 
of horn position normalized to that through the center of the 
plasma, is relatively insensitive to K = n/sub o//n/sub c/ (the ratio 
of maximum density to cutoff density) when refraction effects are 
minimized. Thus, this ratio may be easily inverted to obtain a 
reasonably accurate measurement of the density profile even for 
values of K approaching 1. 


22006 (ORNL—5154, pp 5-12) High Beta Plasma Depart- 
ment. Becker, M.C. (General Atomic Co., San Diego, CA); Eason, 
H.O.; Guest, G.E. Jun 1976. 

In Thermonuclear Division annual progress report for 
period ending December 31, 1975. 

A number of plasma parameters have now been measured. 
A Thompson scattering measurement, using a 2-J ruby laser, has 
given the best measurement of the bulk electron temperature: ap- 
proximately 120 eV. Observation of the variation of plasma radius 
with magnetic field has improved the understanding of the plasma 
formation mechanisms, specifically the importance of second har- 
monic heating. Additional spatially resolved measurements have in- 
cluded the profiles of visible light. A new phenomenon observed 
during the past year is a steady-state toroidal current which arises 
naturally in EBT, and which can be controlled by external means. 
Bremsstrahlung measurements have shown that the high-energy 
electron component has a temperature on the order of 100 keV. 
Measurements of a Doppler-broadened hydrogen line have shown 
an interesting result: the temperature of the neutral hydrogen is 
higher than room temperature (as one would expect from a gas in 
thermal equilibrium with the wall) and lower than the temperature 
ex-from dissociating molecules. 


22007 (UCRL—50025-76-1, pp 13-22) EE contributes to con- 
trolled thermonuclear research. 10 Mar 1976. 

In Electronics Engineering Department quarterly report No. 
1, 1976. 

The 2XIIB experiment has produced plasma temperatures 
and confinement times hailed as the most significant magnetic-mir- 
ror-research development in 20 years. An important factor in 
achieving these results has been the computer diagnostics system 
EE developed for the 2XIIB. This on-line system not only collects 
data from many diverse sources, it examines, correlates, and 
reduces the data quickly enough to be used in conducting the on- 
going experiment. This real-time feedback of diagnostics informa- 
tion has resulted in more effective use of experiment ‘'up-time’’ 
than ever before possible. 


22008 (UCRL—50025-76-1, pp 22-23) EE develops computer 
control system to simplify operation of 2XIIB neutral-beam injec- 
tors. 10 Mar 1976. 
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oan Electronics Engineering Department quarterly report No. 

The EE Department has built a computer control and moni- 
toring system to simplify and improve operation of the 12 neutral- 
beam injectors used on the 2XIIB magnetic-confinement experi- 
ment. With this system, the tedious but critical process of breaking 
in rebuilt injectors will be done automatically, reducing the possi- 
bility of injector damage through human error and completing the 
break-in process with minimum use of injector lifetime. Normal 
beam operation in the 2XIIB experiment will be semi-automatic, 
with the number of parameters requiring direct operator attention 
reduced to one per injector. In addition, adaptive algorithms are 
used that ‘’learn’’ control-coefficient differences from one injector 
to another and that automatically compensate for coefficient 
changes during the lifetime of an individual injector. Finally, 
operator interaction will be simplified through a special-purpose 
console with CRT graphics and dedicated-function buttons. 


22009 (UCRL—71532) Plasma measurements with surface 
barrier detectors. Futch, A.H. Jr.; Bradley, A.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 27 Jan 1969. 18p. 
Dep. NTIS $3.50. 

A surface barrier detector system for measuring the loss 
rate of protons from a hydrogen plasma and their energy spectrum 
is described. A full width at half maximum (FWHM) resolution of 
1.4 keV for 15-keV hydrogen atoms was obtained using a selected 
detector having a sensitive area of 3 mm? and a depletion depth of 
700 microns. 


22010 (UCRL—77527) Time-resolved fast-neutron pinhole 
camera for studying thermonuclear plasmas. Bauer, R.W.; Wein- 
gart, R.C. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 2 Feb 1976. Contract W-7405-eng-48. 41p. (CONF- 
760128—1). Dep. NTIS $4.00. 

From Conference on diagnostics of high temperature 
plasmas; Knoxville, Tennessee, United States of America "USA® (7 
Jan 1976). 

A fast-neutron pinhole camera with high detection efficien- 
cy and nanosecond time-resolution has been developed and ap- 
plied to the investigation of the spatial and temporal distributions 
of DD- and DT-neutrohs produced by thermonuclear plasmas. The 
pinhole consists of a specially designed 1.15 m long copper colli- 
mator with an effective aperture of 1 mm diameter. Several dif- 
ferent types of spatial resolution detectors have been used at the 
image plane: (1) a multi-element, scintillation-photomultiplier 
system used for time-resolved measurements consisting of sixty-one 
individual detectors, (2) a scintillation-fiber-chamber coupled to a 
gated image-intensifier tube used for direct photographing of the 
neutron image, and (3) a propane bubble chamber used for time- 
integrated recording with a capability to distinguish DD- from DT- 
neutrons. Pulsed neutron sources with typical dimensions of 1 cm 
emitting of the order of 10'? neutrons over a time period of 10-100 
nsec have been investigated. A spatial resolution of | mm and a 
time resolution of approximately 10 nsec was achieved in the in- 
vestigations of dense plasma compression phenomena. 


22011 Symmetrical model for cylindrical and spherical collec- 
tors in a flowing collisionless plasma. Godard, R. Toronto; York 
Univ. (1975). vp. National Library of Canada, Ottawa. 

Thesis (Ph. D.). 

An approximate theory of the interaction of spherical and 
cylindrical collectors such as spacecraft or electrostatic plasma 
probes with a collisionless, Maxwellian plasma having a relative 
drift velocity with respect to these collectors, is presented. Total 
and local collected currents, charge density, and electrostatic drag 
are obtained by studying particle motions through radially symmet- 
ric potentials which are exact for the stationary case. Theoretical 
predictions of the total collected current are given for ion attract- 
ing collector potentials from 0 to -25 times the electron thermal 
energy, for various values of ion to electron temperature ratios 
from 0.1 to 1, for collector radius up to 100 times the electron 
Debye length and for ratios of the drift velocity to the most proba- 
ble ion thermal velocity from 0 to 10. Computed local currents, 
charge density and electrostatic drag are presented graphically. 
Computed total ion currents are presented in graphical and tabular 
form. An interpolation program is presented for using the current 
results in automatic data reduction systems. 


22012 Determining the parameters of a plasma by the mag- 
nitude of its absorption coefficient. Burakov, V.S.; Zheludok, V.V.; 
Naumenkov, P.A. (Inst. of Physics, Minsk). Dokl. Akad. Nauk 
BSSR; 19: 506-509(Jun 1975). (In Russian). 

The absorption coefficients of an optically dense plasma are 
calculated on the basis of the quantum defect method over the 
temperature range 2.4—3.6 eV, pressure range 70—300 atm, and 
electron concentration range (.8 to 3.0 x 10'*) per cu cm in the 
spectral region from 450 to 1060 nm. The possibility of determin- 
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ing charged particle concentration and pressure developed during 
discharge in an insulating capillary tube was explored. Interpola- 
tion relations between absorption coefficient and pressure and 
temperature, as well as with electron concentration and plasma 
temperature, are proposed. 


22013 Submillimeter laser interferometer for plasma diag- 
nostics. Berezhnyi, V.L.; Kononenko, V.I. Sov. Phys. - Tech. Phys. 
(Engl. Transl.); 20: No. 10, 1331-1332(Oct 1975). 

A submillimeter HCN laser (A=337 yw) is used to make a 
three mirror interferometer for measuring electron densities in the 
range 10'*-10'* cm~*. The results of a study of the time behavior of 
the electron density in an electrodeless inductive discharge are 
presented. It is shown that this interferometer can also be used to 
determine the electron-ion collision frequency and the plasma tem- 
perature in the range 10°-10° degreeK. (AIP) 


22014 Influence of fluctuations on electron beam d 
Lazdinis, S.S. (Air Force Flight Dynamics Lab., Wright- Patterson 
Air Force Base, OH). AIJAA (Am. Inst. Aeronaut. Astronaut.) J.; 
14: No. 2, 133-134(Feb 1976). 

The influence fluctuations in rotational temperature, vibra- 
tional temperature, and number density may have on electron- 
beam measurements of nitrogen rotational temperature reduced 
with the line-slope technique is investigated. (auth) 


22015 Possibility of construction of a high-intensity pulse in- 
duction accelerator with laser injection for corpuscular d 

of laser plasmas. Lugovskii, V.K.; Nikolaev, F.A.; Sklizkov, G.V. 
(P. N. Lebedev Physics Institute, Academy of Sciences of the 
USSR, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 6: No. 3, 
331-333(Mar 1976). 

An investigation was made of the possibility of generation of 
high-intensity positron beams for diagnostics of laser fusion targets. 
A distinguishing feature of the proposed electron accelerator is the 
central injection from a very small electron source. An analysis of 
the acceleration process shows that a suitable choice of the con- 
figuration and intensities of magnetic and electric fields should 
make it possible to establish conditions for an efficient accelera- 
tion of electrons throughout the region occupied by the magnetic 
field. (AIP) 


22016 Experimental investigation of Stark b and 
plasma polarization shift of ionized helium resonance lines. Neiger, 
M.; Griem, H.R. (Department of Physics and Astronomy, Universi- 
ty of Maryland, College Park, Maryland 20742). Phys. Rev., A; 14: 
No. 1, 291-299(Jul 1976). 

Stark broadening and shift measurements of ionized helium 
resonance lines from a fully ionized helium plasma are reported. 
Electron densities in the range from 2 x 10'7 to 6 x 10'? cm™* and 
temperatures between 40 000 and 45 000 K are achieved in the 
reflected shock of an electromagnetically driven T tube. All ob- 
served He II resonance lines are emitted optically thick by a nearly 
homogeneous plasma slab and self-reversed by a very thin, cooler 
boundary layer. Profiles of the first resonance line, He II A304 A, 
are measured photoelectrically, yielding asymptotic Stark wings 
(20 +- 20) % below those predicted by Kepple’s calculations and 
showing marked blue shifts of 0.07 +- 0.05 A which may be due to 
plasma polarization. Photographic wavelength measurements of the 
first three series members A304, A256, and A243 A are performed 
relative to the same lines from a Tanaka discharge. Despite some 
irreproducibilities in the resulting shifts, blue shifts of about 0.04 A 
at densities near or slightly below 4 x 10'7 cm~* can be deduced. 
(AIP) 
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22017 (AD-A—008846) Magnetic field annihilation of impul- 
sive current sheets. Interim scientific progress report. Dailey, C.L. 
(TRW Systems Group, Redondo Beach, Calif. (USA)). Mar 1975. 
Contract F44620-71-C-0031. 45p. NTIS $3.75. 

See also report dated 31 Mar 1974, AD—779736. 

This report reviews the progress made in experimental stu- 
dies of impulsively accelerated plasmas. All of the accelerators stu- 
died have been pulsed inductive devices. The first type used the 
pressure of a parallel magnetic field, confined behind a fairly 
diamagnetic plasma current sheet, to produce acceleration. At 
1500 seconds I/sub sp/, efficiencies of 5 and 18 percent were ob- 
tained without and with preionization, respectively. Much higher 
efficiencies with this accelerator type do not appear to be possible 
on a scale compatable with a practical thruster because of the in- 
herently limited plasma conductivity. The second type of accelera- 
tor investigated used two magnetic field components. One is paral- 
lel to the current sheet, and is used to drive the plasma current by 
magnetic field annihilation, and the other is orthogonal to the cur- 
rent. 
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22018 (AD-A—015515) Progress report No. 116. Interim re- 
port. (Massachusetts Inst. of Tech., Cambridge (USA). Research 
Lab. of Electronics). Jul 1975. Contract DAABO7-74-C-0630. 


322p. NTIS $9.25. 
See also report No. 115 dated Jan 1975, AD-A—008673. 
Contents: General physics (Molecule microscopy, Electron 
optics, Physical electronics and surface physics, Atomic resonance 
and scattering, Quantum electronics, Infrared instrumentation and 
t y, Microwave and millimeter wave techniques, Elec- 
trodynamics of media, Transport phenomena in solids); Plasma 
dynamics; Communication sciences and engineering--(Detection 
and estimation theory, Digital signal processing, Speech communi- 
cation, Linguistics, Cognitive information processing, Neu- 


rophysiology). (GRA) 


22019 (CONF-750905—P1) Seventh European conference on 
controlled fusion and plasma physics, Lausanne, Switzerland, 1—5S 
September 1975. Volume I. Contributed papers. (Ecole 
Polytechnique Federale, Lausanne (Switzerland)). 1975. 158p. 
Ecole Polytechnique Federale de Lausanne, Switzerland. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975): 

Separate abstracts were prepared for all 192 papers. 
(MOW) 


22020 (CONF-750905—P1, pp 53) Relaxation phenomena and 
energy losses in a low density ©@-pinch. Bogen, P.; Dietz, K.J.; 
Hintz, H.; Hoethker, K.; Lie, Y.T.; Pospieszczyk, A. 
(Kernforschungsanlage, Juelich, Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The temporal variation of n/sub e/, T/sub e/, B, T/sub i per- 
pendicular to/ and T/sub i parallel to/ have been measured to 
identify the relaxation processes and energy loss mechanisms 
which lead to a plasma diameter and temperature lower than ex- 
pected from the usual adiabatic compression law. 


22021 (CONF-750905—P1, pp 62) D(d,n)*He and secondary 
T(d,n)*He reactions in focused plasmas. Bostick, W.H.; Nardi, V.; 
Prior, W. (Stevens Inst. of Tech., Hoboken, NJ). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Evidence is presented that secondary reactions T(d,n)He* 
occur in a plasma focus experiment where the reacting tritium is 
produced by primary reactions only. The data also show that the 
total D-D-neutron yield is an increasing function of the maximum 
energy E/sub max/ observed for D-D neutrons. 


22022 (CONF-750905—P1, pp 186) Relaxation of energetic 
ion beam in a turbulent plasma. Ishii, K. (Tokyo Univ. of Educa- 
tion); Itakura, A.; Ishizuka, H.; Hagiwara, S.; Kojima, S.; Miyoshi, 
S.; Yatsu, K.; Kawabe, T. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 

a physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The enhanced relaxation of an energetic ion beam has been 
studied experimentally in a turbulent plasma. The broadening of 
spectrum and loss of the beam energy were investigated as a func- 
tion of level of turbulence. The results were explained by the 
theory of stochastic process. 


22023 (CONF-750905—P1, pp 126) Quasi-steady state of 
epee plasmas. Lehnert, B. (Royal Inst. of Tech., Stockholm). 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

Quasi-steady plasmas are divided into three types with 
respect to the density range. In plasmas being permeable to neutral 
gas the immersed neutral density becomes related to the diffusion 
rate. The equilibrium state and relaxation times are affected sub- 
stantially by neutral gas interaction. 


22024 (CONF-750905—P1, pp 135) Wall loss limits in Hall 
Lomas, P.J.; Kilkenny, J.D. (Imperial Coll., London). 


1975. 
From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 
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In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

This paper demonstrates that wall impact can be a serious 
problem for high current density Hall Accelerators. This effectively 
prevents the scaling up of the stage length of existing devices in 
order to obtain useful ion energies. 


22025 (CONF-750905—P1, pp 91) Generation of long ion pul- 
ses and proton layers. Golden, J. (Naval Research Lab., Washing- 
ton, DC); Kapetanakos, C.A.; Goldstein, S.A. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Experimental results are reported on the formation, 
propagation, size, degree of current and charge neutralization of a 
400 keV, 50 nsec duration proton layer and the generation of 600 
nsec long ion pulses. 


22026 (CONF-750905—P 1, pp 92) Generation of multikiloam- 
pere proton beams and application to reversed field P-layers. 
Sudan, R.N. (Naval Research Lab., Washington, DC); Humphries, 
S. Jr. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

Possible application of recently achieved pulsed proton 
beams in the several kiloampere range at energies from 100 keV 
to 1.8 MeV to the formation and compression of field reversed 
proton layers is discussed. 


22027 (CONF-750905—P1, pp 93) Measurement of ionisation 
rates in ion sources. Green, T.S.; Goble, C.; Inman, M.; Martin, 
A.R. (Culham Lab., Abingdon, Eng.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

A new diagnostic experiment for the evaluation of the per- 
formance of ion sources is described. Comparisons of the mea- 
sured rate of ion production with a simple theory of ionization 
leads to estimates of the containment time of the ionizing elec- 
trons. 


22028 (COO—2753-24) Fusion related atomic physics. 

ress report, June 1, 1975—February 28, 1976. (Kansas State 
Univ., Manhattan (USA). Dept. of Physics). Feb 1976. Contract 
E(11-1)-2753. 15p. Dep. NTIS $3.50. 

Summaries of research progress on ion—atom collisions are 
given. Electron capture by high velocity point charges (bare nuclei 
with Z less than or equal to 9) was studied in several ways. Studies 
on the nuclear reactions induced by "C and *Be ions near the 
Coulomb barrier have continued. (MOW) 


22029 (INIS-mf—2097) Report on the 7th European con- 
ference on plasma physics and fusion research. Lehnert, B. 
(Kungliga Tekniska Hoegskolan, Stockholm (Sweden)). 1975. 22p. 
(In Swedish). NTIS (US Sales Only). 

This conference dealt mainly with Tokamak experiments, 
laser fusion, effects of impurities, high-frequency heating, cusp 
geometry and mirror machines. Reports are given on meetings of 
the International Fusion Research Council, Plasma Physics Board, 
Euratom Committee of Directors, and the editorial board of 
‘Nuclear Fusion’. There are 2 appendices in English: 1. A paper 
on the quasi-steady state of permeable plasmas. 2. The Swedish 
Fusion Research Programme 1975, with detailed list of lines of 
research. 


22030 (IPPCZ— 192) Macroscopic of ions in a weakly 
ionized in the crossed field. Babicky, V.; Kolacek, K. 
(Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky Plazmatu). 
Aug 1974. 21p. NTIS (US Sales Only). 

The macroscopic velocity of energetic ions was determined 
from energy spectra measured by an electrostatic microanalyzer 
along the ion drift and in the opposite direction. It is shown that in 
the investigated range of velocities, slightly below the critical 
— the macroscopic ion motion may be described by the drift 

eory. 


22031 (IPPCZ— 196, pp 62-63) Existence of LTE and the in- 
terpretation of the recombination processes in the stage of the spark 
channel decay. Brezna, E.; Veis, S. Jun 1974. 

From Research report; Liblice, Czechoslovakia (24 Apr 


1974). 


OCTOBER 1976 


Published in summary form only. 
In 7. Czechoslovak seminar on plasma physics and technolo- 


gy- 


22032 (IPPCZ—196, pp 21) Relativistic electron beam injec- 
tion into a plasma. Klok, O.D.; Krementsov, V.I.; Strelkov, P.S.; 
Shkvarunets, A.G. Jun 1974. (In Russian). 

From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 

Published in summary form only. 

In 7. Czechoslovak seminar on plasma physics and technolo- 


gy- 


22033 (IPPCZ— 196, pp 31) Experimental heat transfer in- 
vestigations in an argon plasma jet. Krejci, L.; Dolinek, V. Jun 
1974. 
- From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 

Published in summary form only. 

In 7. Czechoslovak seminar on plasma physics and technolo- 


gy. 


22034 (IPPCZ—196, pp 64) Determination of the mass of 
plasma cluster in railway accelerator. Matful, J. Jun 1974. 

From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 
Published in summary form only. 

In 7. Czechoslovak seminar on plasma physics and technolo- 


gy- 


22035 (IPPCZ— 196, pp 34-35) Measurement of the electron 
temperature de of the recombination coefficient. Mikus, 
O.; Lukac, P. Jun 1974. 

From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 

Published in summary form only. 

In 7. Czechoslovak seminar on plasma physics and technolo- 


gy- 


22036 (IPPCZ—196, pp 47-49) Unipolar high-frequency 
discharges in superimposed direct current field. Trunecek, V. Jun 
1974. 

From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 

In 7. Czechoslovak seminar on plasma physics and technolo- 


The results are indicated of a study of unipolar high- 
frequency discharges burning between two parallel plane elec- 
trodes with direct-curent voltage applied. Two cases are described, 
i.e. the configuration with the d.c. voltage applied between the two 
plane electrodes, and another with the voltage applied between the 
pair of plane electrodes and the discharge electrode. 


22037 (MATT—1240) Highly ionized atoms in tokamak 
discharges. Hinnov, E. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). May 1976. Contract E(11-1)-3073. 30p. Dep. NTIS 
$4.00. 


Tokamak discharges are characterized by electron densities 
usually approximately 0.3 to 1.0 x 10'* cm~* and temperatures 
from a few hundred eV to several keV. In addition to the working 
gas (H or He), the plasma normally contains some light impurities 
(approximately 10'* cm~* O or C) that are completely stripped ex- 
cept at the outer periphery, and heavier elements from the vacuum 
wall and current-aperture limiter (Fe, Cr, Ni, W, Mo and others, 
approximately 10'*-10'' cm~*) that remain partly stripped, hence 
relatively strongly radiating, throughout the discharge. Other ele- 
ments, especially noble gases, may be deliberately added for diag- 
nostic purposes. Resonance lines of Fe and Ar in the beryllium and 
lithium sequences, of Fe, Kr, and Mo in the magnesium and sodi- 
um sequences, and of Mo and Xe in the zinc and copper 
sequences have been used for rough determination of plasma com- 
position. Since crucial plasma characteristics such as temperature 
and confinement time are sensitively affected by the local com- 
position, it is essential to improve the available atomic data neces- 
sary for more accurate analysis: wavelengths, transition probabili- 
ties, excitation, ionization and recombination rates, especially for 
the heavier elements. 


22038 (MATT—1241) Observation of inverted 

levels in the FM-1 S tor. Suckewer, S.; Hawryluk, R.J.; 
Okabayashi, M.; Schmidt, J.A. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Apr 1976. Contract E(11-1)-3073. 13p. 
Dep. NTIS $4.00. 
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Inversions in the populations of excited levels in hydrogen 
and Hell were observed in the FM-! Spherator. The inversion in- 
creases strongly as the ratio of the decay time of the electron tem- 
perature to the decay time of the electron density was decreased. 
Time dependent numerical calculations of the populations were in 

ood agreement with the experimental measurements. More 
general calculations for high Z hydrogen-like ions are discussed. 


22039 (SAND—76-5122(Vol.2), pp 334-346) Resistive growth 
of the relativistic cyclotron wave. Sloan, M.L. (Austin Research As- 
sociates, Austin, TX). 1975. 

From |. international topical conference on electron beam 
research and technology; Albuquerque, New Mexico, USA (3 Nov 
1975). 

In Proceedings of the international topical conference on 
electron beam research and technology. 

Growth of the negative energy axisymmetric cyclotron 
eigenmode of an unneutralized relativistic electron beam propagat- 
ing interior to a cylindrical guide along a guide magnetic field can 
be induced by resistive liner structures interior to the guide. Analy- 
sis shows these liners yield sharply peaked growth rates of the 
order of 5.10-°2, where 2 is the relativistic cyclotron frequency. 
However, such liners are plagued by resistive kink instabilities, un- 
less (1) the magnetic field is operated above optimum for axisym- 
metric growth or (2) azimuthal shorting rings are included in the 
liner configuration. Unfortunately, such rings may then allow a 
hydrodynamic kinking instability at high phase velocity and growth 
rates (.12.) if 4@/sub p/* greater than 2?, where w/sub p/ is the 
relativistic beam pl freq y. Although undesirable for 
growth of the axisymmetric modes, such an instability may be of 
interest for the generation of microwave power. 


22040 (UCRL-Trans— 11042) Plasma focus as a pulsed source 
of neutrons in fusion reactions. Filippova, T.I.; Filippov, N.V. 1972. 
Translation of Russian report. (CONF-710565—1). lip. Dep. 
NTIS $3.50. 

From All-Union conference on neutron physics; Kiev, USSR 
(24 May 1971). 

The physical principles of operation of the plasma focus 
device are described. Data are presented on the number of 
neutrons per pulse and on the duration and repetition rate of the 
pulses. A relation was constructed between the neutron yield and 
the energy storage of the device. The dependence was extrapolated 
up to 10° J. 


22041 (ORNL-tr—4074) Gas breakdown in tokamaks. 
Abramov, V.A.; Pogutse, O.P.; Yurchenko, E.I. Translated by M. 
Gerrard from Fiz. Plazmy; 536-545(1975). 1Sp. Dep. NTIS $3.50. 

A gas-breakdown theory for the Tokamak is developed 
which explains the following facts, observed in experiments: (1) a 
sharp dependence of the origin of breakdown on the initial gas 
density (absence of breakdown when N/sub o/ less than 10" 
cm~*); (2) conditions of breakdown actually improved in chambers 
with metal walls compared to those with dielectric walls. This is re- 
lated to the fact that in the second case plasma loss occurs 
VaR/rho/sub theta/ times as fast. 


22042 (UCRL-Trans—11030) Backward splitting of a copper 
anode under the action of an electron beam in the x-ray regime of a 
noncylindrical z-pinch. Gureev, K.G.; Imshennik, V.S.; Kazhdan, 
Ya.M.; Kurancheeva, N.I.; Pliner, L.A.; Filippova, T.1.; Filippov, 
N.V. (AN SSSR, Moscow. Inst. Prikladnoj Matematiki). 1975. 
Translation of Russian preprint No. 50. 12p. Dep. NTIS $3.50. 

The presence of a backward-split anode is one of the funda- 
mental indicators for the x-ray regime of a noncylindrical z-pinch. 
The present paper presents results of numerical calculations on a 
one-dimensional gas-dynamical problem related to the splitting. 
The pressure parameters at the surface of the copper anode are 
varied over a wide range corresponding to the experimental condi- 
tions. In general the calculations agree with the experimental data 
on the splitting depth, thereby confirming the validity of the 
theoretical representations of all the phenomena involved: the 
electron beam, the x-ray radiation, and the backward splitting of 
the anode. However, uncertainties in the splitting criteria and the 
very complex multiple splitting phenomenon, on the one hand, and 
the very weak dependence of the splitting depth on the pressure 
parameters found in the calculations on the other hand, make it 
difficult to use backward splitting for direct electron-beam diag- 
nostics. Various other physical effects which enter into the 
problem and the main features of the numerical methods used here 
are described. 


22043 Gasdynamical structure of the initial part of supersonic 
streams of a plasma from a ical source. 
Luk’yanov, G.A.; Sakhin, V.V. ZA. ' Prikl. Mekh. Tekh. Fiz.; No. 6, 
12-18(1975). (In Russian). 
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An experimental study was carried out of the gasdynamic 
structure of the initial part of supersonic jets of an argon and heli- 
= plasma during | leakage into a rarefied medium from a source of 

ynamic type. The gasdynamic structure was in- 
veutigneed as a function of the kind of gas, the pressure in the sur- 
rounding medium, the induction of the external magnetic field, 
enthalpy of slowing down, the consumption and mode of gas 
supply. (SJR) 


22044 Confirming a case of ball ligh production. Ba- 
lyberdin, V.V. Zh. Prikl. Mekh. Tekh. Fiz.; No. 6, 132-134(1975). 
(in Russian). 

Model confirmation of ball lightening production was car- 
ried out on a three-cascade unit having a working voltage of 150 
kV in an air atmosphere at a pressure of 730 to 750 mg Hg std. 
with C-shaped bending of the lightening drawoff. The electrical 
discharge parameters were held constant as follows: maximum cur- 
rent amplitude of 7 kA, oscillatory period of the quenched 
discharge of 6.5 x 10~* sec, and energy used up in the unit approx- 
imately 2.2 k joules. Moving pictures are presented of the genera- 
tion of one long luminous bundle displaced from a solid with a 
velocity up to 240 m/sec, whose luminosity was observed over a 
period of approximately 3 x 10-* sec. Analysis of the experimental 
results showed that the appearance of plasma bundles is associated 
with the development of turbulent flows of a low-temperature 
plasma near the tip of a solid. (SJR) 


22045 (LIB/Trans—573) Neutron radiography with the plasma 
focus. Ruffner, D. (Stuttgart Univ. (TH) (F.R. Germany). Inst. fuer 
Plasmaforschung). Sep 1975. Translated by W.J. Buykx from 
IPF—74-3. 149p. Dep. NTIS (US Sales Only) $6.00. 

Starting with some theoretical considerations, the paper 
describes the experimental basis for neutron radiography in the 
plasma focus. With an appropriate combination of scintillator and 
image converter, average optical density can already be reached at 
neutron density of about 5 x 10‘ n/cm?. Contrast studies near the 
plasma focus with the aid of neutrons have thus became possible 
for the first time. 


22046 Resonance emission of magnetoactive plasma from the 
open planar periodical waveguide. Gestrina, G.M.; Kobelev, V.M.; 
Shestopalov, V.P. (Inst. of Radiophysics and _ Electronics, 
Novosibirsk, USSR). Dopov. Akad. Nauk Ukr. RSR, Ser. A; No. 1, 
5$7-61(1976). (In Ukrainian). 

A theory of the anomalous tunnellings of the diffraction 
field from a slotted planar waveguide filled with magnetoactive 
plasma and excited by a modulated electron beam is constructed 
in the hydrodynamical approximation. It is shown that when the 
slot width tends to zero under the regime which is resonant for the 
corresponding closed system the scattering field has a quite 
definite polarization and the expression for specific energy flow of 
the radiation approaches the finite limit. The latter is independent 
of the value of external magnetic field. Maxima of the emission are 
observed near the glancing angles. 
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22047 (CONF-750905—P1, pp 14b) Electron temperature 
radial profile deduced from cyclotron emission in TFR. Cao, R. 
(CEN, Fontenay-aux-Roses, France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Measurements of the radial profile of the electron cyclotron 
radiation at the second harmonic in the TFR device are reported. 
Comparison of these measurements with the theory for a weakly 
inhomogeneous hot plasma gives the electron temperature profile. 
The resulting temperature profiles and their time evolution are 
compared with those obtained from Thomson scattering measure- 
ments. 


22048 (CONF-750905—P1, pp 54) Experimental study of the 
microturbulence in the collisionfree sheath of a @-pinch. Hoethker, 
K. (Kernfor lage, Juelich, Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
ae physics, Lausanne, Switzerland, 1—5 September 1975. 

olume I. 

Characteristic properties of the microturbulence in the mag- 
netic piston of a theta-pinch are measured and compared with 
theory. Several instabilities may be excited in the sheath. All ex- 
perimental results can be explained by a theory on ion acoustic 
turbulence. This theory predicts that the unstable ion acoustic 
waves are saturated by quasilinear ion Landau damping. 
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22049 (IPPCZ— 196, pp 65-68) Frequency spectra of noise 
connected with ionization instability of a gas-discharge plasma. 
Krasa, J.; Perkin, R.M.; Pekarek, L. Jun 1974. 
‘ From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 
In 7. Czechoslovak seminar on plasma physics and technolo- 


Experiments are reported on the transition from a periodic 
wave yielding a line frequency spectrum to an irregularly moving 
wave yielding a continuous spectrum. A simple phenomenological 
scheme explaining the decomposition of a coherent wave is also 
presented 


22050 (ORNL/TM—5481) Experimental measurement of elec- 
tron heat diffusivity in a tokamak. Callen, J.D.; Jahns, G.L. (Oak 
Ridge National Lab., Tenn. (USA)). Jun 1976. Contract W-7405- 
eng-26. 25p. Dep. NTIS $3.50. 

The electron temperature perturbation produced by internal 
disruptions in the center of the Oak Ridge Tokamak (ORMAK) is 
followed with a multi-chord soft x-ray detector array. The space- 
time evolution is found to be diffusive in character, with a conduc- 
tion coefficient larger by a factor of 2.5 - 15 than that implied by 
the energy containment time, apparently because it is a measure- 
ment for the small group of electrons whose energies exceed the 
cut-off energy of the detectors. 


22051 Measurement of hydrogen n-a Stark profiles in a turbu- 
lent plasma. Nee, T.J.A. College Park, MD; Univ. of Maryland 
(1975). 115p. University Microfilms Order No. 76-8418. 

Thesis (Ph. D.). 

Two hydrogen n-a transitions, n = 13 yields 12 at lambda 
88.7 wm and n = 12 yields 11 at lambda 69.0 wm, were observed 
in a large diameter theta discharge at electron densities between 
10'* and 10° cm~*. Line profiles were measured with a Czerny- 
Turner infrared monochromator and a Ge:Ga photodetector at 
liquid helium temperature. Both n-a@ lines exhibit strong and sym- 
metric satellite profiles, with intensities comparable to their parent 
lines and displacements close to the electron plasma frequency 
@/sub pe/. This can be interpreted in terms of plasmon—atom col- 
lisions if long wavelength fluctuations in this turbulent plasma are 
enhanced by a factor approximately greater than 1000 above the 
thermal level at T/sub e/ approximately equal to 0.7 eV. As an in- 
dependent estimate for the level of turbulence, the continuum 
emission in the regions corresponding to w/sub pe/ and 2w/sub pe/ 
was measured, and found to be well above the level expected for a 
thermal plasma. Comparison with the fluid theory after radiative 
transfer corrections, shows an excellent consistency with the n-a 
satellite diagnostics. Diss. Abstr. Int., B. 


22052 Focusing of a powerful beam of relativistic electrons in a 
plasma. Ivanov, A.A.; Putvinskaya, N.S. (Moscow Physicotechnical 
Institute). Sov. Phys. - Tech. Phys. (Engl. Transl.); 20: No. 10, 
1293-1296(Oct 1975). 

Focusing of a powerful electron beam in a dense plasma is 
discussed. The electron beam is focused through the effect of the 
difference between the magnetic fields from the forward current in 
the beam and the reverse current in the plasma. The slope of parti- 
cle trajectories increases in proportion to the growth of the focus- 
ing magnetic field. A constriction is created with a radius which 
decreases and reaches a limiting value that remains essentially 
unchanged. The constriction begins to move along the beam at a 
velocity which decreases in time. Earlier qualitative estimates are 
confirmed and a reason is given for the production of an internal 
pressure in the beam. (AIP) 


PLASMA KINETICS - THEORETICAL 


22053 (AD-A— 015384) A derivation of the equations of colli- 
sionless ydrody ics. Topical report, Feb 1974—Dec 
1974. Wilson, R. N. (Mission Research Corp., Santa Barbara, Calif. 
(USA)). 18 Jun 1975. Contract DNA001-74-C-0212. 71p. (MRC- 
R—170). NTIS $4.25. 

Magnetohydrodynamic type equations are derived from the 
Boltzmann equation in the case where collision mean free paths 
are large compared to other characteristic lengths, (e.g., Larmor 
radii, hydrodynamic lengths, etc.) in the plasma. The Boltzmann 
distribution function is assumed to be isotropic in the components 
of the thermal velocity perpendicular to the local magnetic field. 
On the other hand, the distribution function is assumed to have a 
very general dependence on the velocity component (longitudinal 
velocity) parallel to the magnetic field. Accordingly, the longitu- 
dinal velocity coordinate is retained as an independent variable in 
the resulting ‘collisionless magnetohydrodynamic equations.’ The 
analysis begins with a transformation theory of the Boltzmann 
equation and the resulting magnetohydrodynamic equations apply 
in the general case where there is no particular symmetry of the 
plasma or the electromagnetic field. In this sense, the analysis con- 
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tained in this report is a generalization of that presented in a previ- 
ous report which assumed axisymmetry. Examples of problems for 
which the general formalism may find application are (1) the 
problem of high altitude nuclear explosions where non-axisymmet- 
ric effects are important and (2) fusion device plasmas in which 
— other than axisymmetric geometry are appropriate. 
( ) 


22054 (CONF-750905—P1, pp 3) Dynamics of high energy 
runaway electrons in ORMAK. Knoepfel, H.; Spong, D.A.; 
Zweben, S.J. (Oak Ridge National Lab., TN). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Hard x-rays at the 10-MeV level produced by high energy 
runaways in ORMAK can be understood by an examination of the 
single-particle confinement properties of this species. The results 
of numerical orbit calculations and of hard x-ray measurements 
from ORMAK discharges are presented and discussed. 


22055 (CONF-750905—P1, pp 9) Numerical computation of 
toroidal equilibria with anisotropic pressure. Taroni, A. (CNEN, 
Bologna); Sestero, A. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5, 1975. Volume I. 

A numerical iteration scheme is presented for the calcula- 
tion of toroidal plasma equilibria with anisotropic pressure. An ap- 
plication is made to the TEE experiment in Juelich. (auth) 


22056 (CONF-750905—P1, pp 11) Determination of conduc- 
tivity and Z/sub eff/ profiles in the T.F.R. device. Plinate, P. (CEN, 
Fontenay-aux-Roses, France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The radial conductivity profile is determined by inducing, 
along the plasma, a weak oscillating electric field approximately E 
= U/2mR so as to create a skin effect in the plasma. The sigma/sub 
parallel/ (r) profile is deduced from the measurement of the 
plasma inductance approximately L = [U/(dI/dt)] for several 
frequencies. 


22057 (CONF-750905—P1, pp 13) Correlation effects in 
cyclotron radiation from plasmas. Audenaerde, K.; Engelmann,F. 
(EURATOM—CNEN, Frascati, Italy). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The dispersion and correlation effects on the optical con- 
stants for cyclotron radiation are evaluated for equilibrium plasmas 
(T/sub e/ less than or approximately equal to 10 keV) for arbitrary 
densities. It is shown that in cases of practical interest dispersion 
dominates and attenuates the emissivity. The results are consistent 
with Kirchhoff's law. 


22058 (CONF-750905—P1, pp 14a) Measurements of the elec- 
tron cyclotron emission from the TFR Tokamak plasma and com- 
parison with theory. Costley, A.E. (CEN, Fontenay-aux-Roses, 
France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Measurements are presented of the electron cyclotron emis- 
sion from the TFR tokamak plasma. The emission is, as predicted, 
self-absorbed but contrary to recent predictions has the same 
frequency spectrum both along and at right angles to a major 
radius and peaks at a frequency approximately w/sub pe/ in addi- 
tion to n/sub w/sub ce//. Possible causes for the discrepancies are 
suggested. 


22059 (CONF-750905—P1, pp 22) Energy multiplication and 
transport in a two-component torus. Killeen, J.; Marx, K.D.; Mirin, 
A.A.; Rensink, M.E. (Univ. of California, Livermore). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 
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A study of plasma behavior in the two-component torus has 
been made using a variety of theoretical and computational 
models. The effects of energy clamping, fast compression, impuri- 
ties and radial transport on the slowing down and energy multipli- 
cation of the injected beam are studied” 


22060 (CONF-750905—P1, pp 24) Distribution of a-particles 
in large tokamak and reactor plasmas. Pfirsch D.; Duechs, D. 
(Max-Planck-Institut fuer Plasmaphysik, Garching/Muenchen, 
Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, |—5S September 1975. 
Volume I. 

The behavior of fusion-created a-particles is described by a 
time-dependent, two-dimensional (minor torus radius r, energy E) 
distribution function F/sub a@/ (r,E,t) which is obtained by solving a 
Fokker—Planck type kinetic equation. The background plasma is 
consistently computed from a Tokamak transport code [2]. 


22061 (CONF-750905—P1, pp 59) Calculations of the ac- 
celerator and measurements of parameters of the deuterium plasma 
flow with stagnation temperature about 1 KeV and total directed 
kinetic energy about 100KJ. Vasilyaev, V.J.; Gavrilov, V.V.; Zhit- 
lukhin, A.M.; Kiskin, A.D.; Lototskii, A.P.; Skvortsov, Yu.V.; 
Solovyaova, V.G.; Umrikhin, N.M.; Yaroslavskii, A.Ya. (Inst. of 
Atomic Energy, Moscow). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

Using model of thin current sheet the configuration of elec- 
trodes of coaxial plasma gun was calculated. The deuterium 
plasma clusters generated with this gun were investigated. It is 
found that the total amount of deuterium ions in the cluster is ap- 
proximately 3 x 10°. Its mean velocity is approximately 5 x 10/sup 
7 cm//sec. 


22062 (CONF-750905—P1, pp 63) Theoretical model for the 
Mather-type plasma focus. Kaeppeler, H.J.; Ruhs, N.; Trunk, M.; 
Decker, G. (Univ., Stuttgart, Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, |—5S September 1975. 
Volume I. 

For developing a _ theoretical description of physical 
phenomena in the plasma focus, MHD and PIC calculations and 
analytical solutions were carried out. A comparison of these shows 
that m = 0 instabilities are the macroscopic reason for electron 
and ion beams producing microinstabilities, the ion beam-beam in- 
teraction also producing the majority of neutrons. 


22063 (CONF-750905—P1, pp 64) Analytic solutions for the 
motion of the axial symmetric current sheath in a plasma focus. 
Gratton, F.; Vargas, M. (Laboratorio de Fisica del Plasma, Buenos 
Aires). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The motion of the current sheath (CS) is approximated by a 
partial differential equation whose solutions are given by simple 
analytic formulae. The shape of the CS can be obtained graphi- 
cally for general initial and boundary conditions by means of a 
nomograph. An example shows the ‘'rolling-off’’ and the formation 
of the ‘’bubble’’ in the plasma focus. 


22064 (CONF-750905—P1, pp 121) New fluid theory of the 
dissipative trapped-ion instability. Wimmel, H.K. (Max-Planck-In- 
stitut fuer Plasmaphysik, Garching/Muenchen, Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

An improved set of dissipative, trapped-fluid, drift equations 
for anomalous plasma transport in tokamaks is established. The 
anomalous diffusion coefficient due to the dissipative trapped-ion 
instability is derived from these equations, and the result is com- 
pared with the diffusion formula of KADOMTSEV and POGUTSE. 


22065 (CONF-750905—P1, pp 122) Anomalous ion transport 
in a magnetized discharge plasma. Popov, G. (Inst. of Electronics, 
Sofia). 1975. 
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From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 
In Seventh European conference on controlled fusion and 
Lausanne, Switzerland, 1—5 September 1975. 
me 


The transverse ion transport in an Argon magnetoplasma 
column was studied experimentally. The B-field dependence of the 
wall ion flux for B greater than B/sub c/ can be understood only if 
the anomalous part of the diffusion coefficient is taken into ac- 
count. Onset of cathode region instabilities causes rise of the wall 
ion flux in the column. 


22066 (CONF-750905—PI, pp 123) of anomalous 
electron transport. Dum, C.T. (Max-Planck-Institut fuer PIl- 
smaphysik, Garching/Muenchen, Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

A complete set of anomalous electron transport coefficients 
is derived for ion sound and related instabilities. As compared to 
classical theory, not only can effective collision frequencies be 
very much larger but there are interesting differences in the struc- 
ture of the transport equations as well. 


22067 (CONF-750905—P1, pp 124) Renormalized turbulent 
transport theory in strongly magnetized plasma. Pelletier, G.; 
Pomot, C. (Univ., Grenoble, France). 1975. 


From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The turbulent transport coefficients are derived with the 
average orbit theory formalism. A generalization of the dressed 

test-particles method leads to a fl pation theorem giv- 
ing the electric field spectrum. 


22068 (CONF-750905—P1, pp 125) Effect of turbulent energy 
transport on the ablation rate of a pellet. Chang, C.T. 
(Danish AEC Research Establishment, Risoe). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

Under the same reactor condition, the ablation rate of a 
given pellet in the presence of turbulent energy transport is found 
to be more than an order of magnitude higher than that of a 
laminar flow. 


22069 (CONF-750905—P1, pp 89) Experiments on the gross 
stability of field-reversing E-layers. Davis, H.A.; Fleischmann, H.H.; 
Luckhardt, S.; Meger, R.A.; Smith, A.C. Jr.; Woodall, D.M. 
(Cornell Univ., Ithaca, NY). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The gross behavior of field-reversing electron rings trapped 
in RECE-Berta was investigated. Apart from the undangerous 
precessional mode, and very occasional ‘'fissioning,’’ no instability 
was observed. Additional experimental indication for a gross sta- 
bility are presented. Field-reversing electron rings have been 
generated also in two other machines. 


22070 (CONF-750905—P1, pp 94) Non circular cross-section 
tokamaks: exact solutions of MHD equilibrium and stability limit 
near the axis. Aymar, R.; Jacquinot, J. (CEN, Fontenay-aux-Roses, 
France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

A method of deriving solutions, expressed in closed form of 
toroidal MHD equilibrium is presented. The method is applied to 
the stability analysis of a fat torus with noncircular cross-section in 
the case of a peaked current distribution. 


22071 (CONF-750905—P1, pp 95) Resistive toroidal 
equilibria. Bickerton, R.J.; Woods, L.C.; Woodward, M. (Culham 
Lab., Oxfordshire, Eng.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 
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In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

The starting point is a given toroidal plasma equilibrium of 
the tokamak type. Then assuming a steady state and specifying the 
plasma resistivity on the magnetic axis the corresponding self-con- 
sistent distributions of particle sources, electron density, tempera- 
ture, and plasma convective velocity are calculated. Problems at 
the boundary are discussed but not resolved. 


22072 (COO— 2456-30) Physics of a fusion plasma boundary 
layer. Report No. 67. Jensen, B. (Columbia Univ., New York 
(USA). Plasma Lab.). 1976. Contract E(11-1)-2456. 162p. Dep. 
NTIS $6.75. 

Thesis. 

This thesis is a theoretical and computational study of 
plasma phenomena occurring when a hot, dense plasma containing 
a transverse magnetic field is brought into sudden contact with a 
cold metal wall. Thermal and magnetic boundary layers develop. 
This study includes the effects caused by thermal conduction, 
plasma _ convection, tohydrody phenomena, atomic 
recombination and ionization, diffusion of neutral atoms which are 
formed near the wall, and radiation. The time evolution of the 
plasma temperature, pressure, the charged and neutral particle 
concentrations, magnetic and electric field strengths, and the 
plasma current density in the neighborhood of the solid surface are 
investigated. The rate of energy transfer from the plasma to the 
wall is calculated, and the conditions under which wall surface 
melting occurs are estimated. 


22073 (IPPCZ— 193) Effect of beam density and of higher har- 
monics on beam-plasma interaction. Lacina, J.; Krlin, L.; Koerbel, 
S. (Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky Plaz- 
matu). Oct 1974. 16p. NTIS (US Sales Only). 

The interaction in a cold electron beam-plasma system is in- 
vestigated numerically in a density ratio region of nsub(B)/nsub(P) 
= 2x to 2 x 10-*. The one-dimensional model of a collision- 
less plasma is used. The time development of the wave with max- 
imal growing rate and its spatial harmonics is studied. The plasma 
effect is simulated by direct computation of plasma particle trajec- 
tories (this being different from the usual plasma simulation by 
means of a dielectric). The calculations show the following effects 
of the finite parameter (nsub(B)/nsub(P))sup( 1/3): the ratio of the 
plasma energy to the electric field energy is increased, the damp- 
ing character of the field and macroscopic amplitudes reveals, and 
the influence of the second harmonic is not negligible for 
nsub(B)/nsub(P) >= 107?. 


22074 (KFTI—74-19, pp 71-75) On the theory of the ion ac- 
celeration in the region of the electron beam output from plasma. 
Repalov, N.S.; Khizhnyak, N.A.; Plyutto, A.A.; Lysenko, O.E. 
1974. (In Russian). 

In Nuclear science and engineering problems. 

The paper deals with various aspects of a longitudinal cur- 
rent instability occurring when an electron beam passes through a 
plasma which is strongly non-homogeneous with respect to the 
direction of beam velocity. A criterion for stable and unstable 
beam states is obtained, as well as a value for critical current and 
limiting values for the intensity of an electrical field which can be 
achieved upon the emergence of a non-relativistic beam of elec- 
trons from a plasma. The process of accelerating ions in such 
systems is studied and satisfactory qualitative agreement of the 
findings with experimental results is obtained. 


22075 (MATT— 1235) Large energy transfer reactions in ion 
slowing-down problems: their effect on plasma properties and a 
multigroup method to take them into account. Greenspan, E. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). May 1976. 
Contract E(11-1)-3073. 69p. Dep. NTIS $4.50. 

Effects of nuclear elastic scattering and large angle ion-ion 
Coulomb interactions causing large energy transfers from energetic 
ions slowing down in plasmas to the plasma ions are examined. 
The effects examined are the fusion probability, the slowing down 
time, and the fraction of the ion energy imparted to the plasma 
ions and electrons. A new multigroup method for the solution of 
the ion slowing-down equation that can accurately take into ac- 
count large energy transfer reactions is described. 


22076 (MATT— 1244) Integration of the three-dimensional 
Viasov for a m plasma. Cheng, C.Z. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Apr 1976. Contract 
E(11-1)-3073. 19p. Dep. NTIS $3.50. 

A second order splitting scheme is developed to integrate 
the three dimensional Vlasov equation for a plasma in a magnetic 
field. The integration of the Vlasov equation is divided into a se- 
ries of intermediate steps and Fourier interpolation and the ASD 
method with a third order Taylor expansion are used to integrate 
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the fractional equations. Numerical experiments related to 
cyclotron waves in 2 and 2'/, D are demonstrated with high accu- 
racy and efficiency. The computer storage requirements are 
modest; for example, a typical 2D nonlinear electron plasma simu- 
lation requires only 4000 ‘‘particles."’ 


22077 (MATT—1261) Limitation of pressure of tokamak 

as. Yoshikawa, S. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). Jun 1976. Contract E(11-1)-3073. 6p. Dep. NTIS 
$3.50. 

With the previously obtained equilibrium solution for ar- 
bitrary plasma pressure distribution in toroidal geometry, it is 
shown that the plasma pressure is limited within the assumption of 
large aspect ratio expansion. 


22078 (ORNL—S154, pp 71-110) Plasma Theory Department. 
Arnurius, D.E. (Albion Coll., MI); Attenberger, S.E.; Bateman, 
R.G. Jr. Jun 1976. 

In Thermonuclear Division annual progress report for 
period ending December 31, 1975. 

The principal goals of the Plasma Theory Department are 
(1) to develop the theory of plasma equilibrium, stability 
(macroscopic and microscopic), transport, and heating to the level 
where it can be meaningfully applied to relevant plasmas; and (2) 
to apply this theory to understanding and improving present and 
future thermonuclear fusion experiments and devices. There are 
two major research programs on tokamaks: (1) the MHD Program, 
which is composed of the Plasma Magnetics and MHD Stability 
Projects; and (2) the Kinetic Theory Program, which is composed 
of the Kinetic Transport, Collisional Plasma Model, Neutral Beam 
Heating, and Plasma Edge Projects. The ELMO Bumpy Torus 
(EBT) Theory Program has its own research elements of MHD 
equilibrium and stability, kinetic transport, and electron cyclotron 
heating. In addition, the Theory Applications Program, which is 
composed of the Transport Simulation and Plasma Engineering 
Projects, synthesizes and further develops into models all relevant 
research work done both here and elsewhere. Predictions based on 
these models are compared with present experiments and used in 
the design of advanced fusion systems, up to and including power 
reactors. 


22079 (ORNL/TM—5314) Collisional plasma model: a 
velocity-space orthogonal-function representation for the distribu- 
tion function of a collisional plasma. Meier, H.K.; van Rij, W.L; 
Beasley, C.O. Jr.; McCune, J.E. (Oak Ridge National Lab., Tenn. 
Mar 1976. Contract W-7405-eng-26. 39p. Dep. NTIS 

A_ velocity-space orthogonal-functi representation has 
been developed for the distribution function of a collisional 
plasma. The choice of functions is determined by several criteria: 
(1) the functions must provide an accurate representation of the 
Coulomb collision operator; (2) the representation must be effi- 
cient in that physical plasmas be represented by as few terms as 
possible in order to minimize both computer time and storage 
requirements; and (3) the collision and Vlasov operators must lead 
to simple expressions which can be rapidly and easily calculated. 
The collision operator in the representation used here is developed 
both for the nonlinear (general distribution functions) and approxi- 
mately linear (approximately Maxwellian distribution functions) 
cases. Some numerical results are discussed. Expressions for 
macroscopic observables in terms of the expansion amplitudes are 
also given. 


22080 (ORNL/TM—5315) Techniques for computing the nu- 
merical values of the matrix elements of the collision operator in the 
collisional plasma model. Meier, H.K.; van Rij, W.I.; Beasley, C.O. 
Jr. (Oak Ridge National Lab., Tenn. (USA)). Mar 1976. Contract 
W-7405-eng-26. 35p. Dep. NTIS $4.00. 

A previous report (ORNL/TM-5314, (1976)) described the 
collision operator used in the CPM (Collisional Plasma Model), 
and presented a rigorous derivation of its matrix elements. This re- 
port is concerned with practical techniques for obtaining the nu- 
merical values of the matrix elements. It is intended primarily for 
those who must implement or understand a computer simulation 
based on the CPM. 


22081 (ORNL/TM—5316) Kinetic equations for the collisional 
plasma model. van Rij, W.I.; Meier, H.K.; Beasley, C.O. Jr.; Mc- 
Cune, J.E. (Oak Ridge National Lab., Tenn. (USA)). Mar 1976. 
Contract W-7405-eng-26. 34p. Dep. NTIS $4.00. 

Using the Collisional Plasma Model (CPM) representation, 
expressions are derived for the Vlasov operator, both in its general 
form and in the drift-kinetic approximation following the recursive 
derivation by Hazeltine. The expressions for the operators give 
easily calculated couplings between neighboring components of the 
CPM representation. Expressions for various macroscopic observa- 
bles in the drift-kinetic approximation are also given. 
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22082 (TID—27038) General physics I. Furth, H.P.; 
Rutherford, P.H. (Princeton Univ., N.J. (USA). Plasma Physics 
Lab.). 1975. Contract E(11-1)-3073. 324p. Dep. NTIS $10.60. 

Lectures are given on the following topics: (1) motion of 
collisionless plasmas in electric fields, (2) collisions, (3) collisional 
equilibration; conductivity, (4) motion of charged particles in 
static uniform E, B, and g-fields, (5) inhomogeneous B fields, (6) 
time-varying E-fields, (7) curved B-fields, (8) first adiabatic invari- 
ant, (9) second adiabatic invariant, (10) toroidal confinement, 
(11) plasma pressure, (12) cylindrical and toroidal pinch, (13) 
Alfven waves, (14) two-dimensional fluid equations, (15) mag- 
netoacoustic waves, (16) flute instability in mirror machines, (17) 
shear-flow instability, (18) experiments with partly ionized 
plasmas, (19) Boltzmann equation, (20) moment equations, (21) 
generalized Ohm's law, (22) energy equations, (23) anisotropic 
ion stress, (24) finite Larmor radius effects, (25) finite Larmor 
radius effects: drift waves, (26) plasma diffusion, (27) macroscop- 
ics of diffusion and heat conduction, (28) Fokker—Planck equa- 
tion, (29) waves in cold plasma, (30) waves in cold plasma with 
equilibrium magnetic fields, (31) thermal effects on plasma waves, 
(32) thermal effects on plasma waves: Landau’s solution, and (33) 
Landau damping. (MOW) 


22083 Two-dimensional magnetohydrodynamic model of a 
plasma Z-pinch focus. D’yachenko, V.F.; Imshennik, V.S. Vopr. 
Teor. Plazmy; No. 8, 164-246( 1974). (In Russian). 

On the basis of experimental data there is postulated an 
axial symmetry of the plasma envelope and there is solved a two- 
dimensional MHD problem in which all the values depend only 
upon r, z, and the time t. For determining the relationship of the 
full current to the time, an electrical engineering circuit equation 
was used. The formulation of the problem is given with the follow- 
ing basic assumptions: |) a magnetohydrodynamic description of 
the plasma is applicable; 2) account is not taken of the processes 
of ionization, recombination, radiation, and deviation from the 
ideal equation of state; 3) axial symmetry of the pinch effect is 
valid. The finite-difference method (method of free points) used in 
solving the problem is described with calculation cells that vary for 
various stages of the process. The basic results of the calculations 
are presented. Certain physical conclusions are drawn concerning 
the energy balance of the plasma, the radiation losses, and the 
neutron yield; and a comparison is made with similar results of 
other authors. It is shown that the plasma focus has an irregular 
nature, and the maximal parameters are attained in a sausage-type 
instability, when a continuous decrease of the pinch radius occurs 
and the conditions of applicability of the MHD approximation are 
violated. 


22084 (UCRL-Trans—11041) Model of the nonhydrodynamic 
stage of a plasma focus (z pinch sausage-type instability). Zueva, 
N.M.; Imshennik, V.S.; Lokutsievskii, O.V.; Mikhailova, M.S. (AN 
SSSR, Moscow. Inst. Prikladnoj Matematiki). 1975. Translation of 
Russian preprint No. 73. 58p. Dep. NTIS $4.50. 

A nonhydrodynamic two-dimensional plasma model con- 
venient for describing a later stage of development of a plasma 
focus (sausage-type instability) is given. In this model, ions are 
described by the Vlasov collisionless equation, and electrons are 
treated in the MHD approximation. More accurately, for electrons, 
use is made of generalized Ohm's law and the entropy equation, 
and the condition of quasi-neutrality of the plasma is also adopted. 


22085 Dynamic accessibility of toroidal belt pinch equilibria. 
Kadish, A. (New York Univ., NY). Plasma Phys.; 17: 555- 
565(1975). 

Topological constraints on the motion of finite toroidal 
systems are employed to show that most force-free field configura- 
tions in a belt pinch geometry are not dynamically accessible via 
an adiabatic compression of force-free fields. The leading asymp- 
totic term for equilibria which are accessible via a radial motion is 
determined by requiring that poloidal flux surfaces must also be 
poloidal current surfaces. As an application, it is shown that if the 
belt pinch column is a uniform, beta equals one, column, sur- 
rounded by a force-free field region, then near the interface the 
magnitude of the poloidal magnetic field is a decreasing function 
of the poloidal flux, and toroidal currents in the sheath and 
neighboring force-free field region are opposed. 


22086 Nonlinear problems in a collisional plasma. Lee, H.J. 
San Diego, CA; Univ. of California (1975). 137p. University 
Microfilms Order No. 76-7814. 

Thesis (Ph. D.). 

This dissertation deals with two nonlinear problems in a col- 
lisional plasma, both of which are treated in the hydrodynamic ap- 
proximations. A plasma flow which allows for occurrence of vari- 
ous types of discontinuity analogous to the discontinuities of 
detonation and deflagration observed in combustion processes is 
studied. The ability of a plasma to show various types of discon- 
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tinuities is due to the existence of the relative velocity between 
electrons and ions in the plasma. In contrast to the case of a sim- 
ple gas, the electron heat flux in a plasma has a term which is pro- 

rtional to the temperature gradient. In the generalized Rankine- 

ugoniot relations the relative velocity dependent term plays an 
analogous role to that of the heat of reaction in combustion 
processes, rendering various types of transition possible in the 
flow. An electrostatic parametric instability is considered when a 
high frequency Langmuir wave is incident upon an electrostatic 
spatially periodic non-propagating fluctuation. In a collisional 
plasma the nonlinear wave coupling between the incident wave 
and the scatterer can occur by the Joule heating process through 
which the incident and the scattered high frequency waves beat in 
the energy equation to produce low frequency temperature fluc- 
tuations which are coupled to the pressure and thermal forces in 
the momentum equation. (Diss. Abstr. Int., B.) 


22087 Small scale structure in the wall region of a turbulent 
boundary layer. Bogar, T.J. Ann Arbor, MI; Univ. of Michigan 
(1975). 117p. University Microfilms Order No. 76-9348. 

Thesis (Ph. D.). 

This paper is a report of the construction and application of 
an extremely small hot-wire X-probe (typical dimensions of 100 yz) 
to the measurement of Reynolds stress in the wall region of the 
turbulent boundary layer of a flat plate at high Reynolds number 
(Re/sub theta/ = 11,300). In the present flow, the size of the probe 
corresponds to a dimensionless length based on wall parameters of 
lu/sub tau//v = 3. Probe construction methods are described. The 
Wyngaard-Lumley constant temperature anemometer used to heat 
the wire is analyzed, and a direct acoustical frequency calibration 
of the wire is made. This calibration shows the small wire to have 
uniform frequency response to 15 kHz. A _ novel calibration 
technique is employed using a high speed, digital mini-computer to 
determine the velocity in the stream direction and in a direction 
normal to the wall by matching the unique voltage pairs produced 
by the X-wire array in a turbulent flow to the voltage pairs 
produced when the probe is exposed to a known uniform flow 
inclined at various angles. 


22088 Diffusion in the levitated toroidal octupole. Greenwood, 
J.R. Madison, WI; Univ. of Wisconsin (1975). 212p. University 
Microfilms Order No. 76-6088. 

Thesis (Ph. D.). 

A detailed study of particle transport due to diffusion 
processes in the pulsed magnetic field Toroidal Octupole was car- 
ried out for gun injected plasmas. Typical plasma parameters were: 
densities of 1 x 10*® cm~* to 5 x 10® cm~’, ion temperatures of 20- 
40 eV, and electron temperatures of 2-10 eV. Magnetic fields on 
the order of 1-3 KG were employed so that 1?/sub pi//(?/sub ci/ 
much greater than | for all the cases studied. A model was 
developed from Fick's law in the toroidal octupole geometry which 
predicts the shape and time evolution of the density profile in the 
octupole. A general profile ‘’shape’’ equation is derived from a 
parameterized diffusion coefficient. Comparison of the ‘’shape’’ 
equation and time evolution equations to experimental observa- 
tions allowed the scaling of the diffusion coefficient with density, 
temperature and magnetic field to be determined. 


22089 Evaluation of the second virial coefficient of a plasma by 
the quantum defect method. Podlubnyi, L.I. (Moscow Energy 
Inst.). High Temp. (USSR) (Engl. Transl.); 13: No. 4, 786-787(Jul 
1975). 

Using the Born approximation, the quantum corrlation func- 
tion for a low-temperature nondegenerate plasma is evaluated to 
determine the partition function. (AIP) 


22090 Surface impedance of a plasma with specular—diffuse 
scattering of particles on the boundary. I. Rezvov, A.V. (Gor’kii 
Physicotechnical Research Institute). Sov. Phys. - Tech. Phys. 
(Engl. Transl.); 20: No. 11, 1448-1452(Nov 1975). 

A method is proposed for finding the electromagnetic field 
in a semi-infinite plasma with mixed specular—diffuse scattering of 
particles at the surface without the assumption of weak spatial 
dispersion. The expression calculated for the field of a p-polarized 
monochromatic wave is used to calculate the surface impedance of 
the system and a dispersion relation for surface waves. The depen- 
dence of the solutions on the nature of the particle reflection at 
the boundary is investigated. (AIP) 


22091 Expansion of a m -ionized plasma in vacuum. 
Polyanitsev, A.N.; Fetisov, V.S. (Moscow Engineering Physics In- 
stitute). Sov. Phys. - Tech. Phys. (Engl. Transl.); 20: No. 11, 1457- 
1459(Nov 1975). 

The expansion of a recombining plasma in vacuum is 
analyzed by means of equations based on the assumption that ions 
of only one charge exist at a given point in space at a given time. 
It is shown that the degree of ionization approaches fixed values 
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for a broad range of initial conditions for a spherically symmetric 
plasma cloud, with complete breakdown of ionization equilibrium. 
Solution of the problem of planar expansion of a plasma which is 
initially in ionization equilibrium shows that the ny ay of the 
degree of ionization to a fixed value occurs in a limited region 
near the plasma—vacuum interface; the size of this region 
decreases as the maximum plasma charge increases. (AIP) 


22092 Tensor transformation technique for the transport equa- 
tion. Gralnick, S.L. (Plasma Physics Lab., Princeton, NJ). Nucl. 
Sci. Eng.; 59: No. 4, 311-318(Apr 1976). 

A step-wise tensor transformation technique is presented for 
the transformation of the single energy group transport equation to 
an arbitrary spatial coordinate system. Both gradient and diver- 
gence forms of the equation are given, and the same method is ap- 
plied to the derivation of the diffusion approximation. We demon- 
strate that using an orthogonal representation of the propagation 
vector will simplify the divergence form of the equation. The appli- 
cation of this technique is in the representation of the transport 
equation in coordinate systems other than the usual rectangular, 
cylindrical, and spherical ones. Its use is demonstrated by trans- 
forming the transport equation to a toroidal coordinate system 
consisting of nested circular toroids. 


22093 Finite difference equations for transport equation in to- 
roidal geometry. Jung, J. (Argonne National Lab., IL). Nucl. Sci. 
Eng.; 60: No. 1, 74-86(May 1976). 

The transport equation in toroidal geometry is derived in 
divergence form by the tensor method. This equation is then dif- 
ferenced by a method that is similar to the ordinary diamond 
scheme. A solution technique for the system of difference equa- 
tions, which can be implemented in an existing S/sub N/ code, is 
presented. 


PLASMA PRODUCTION 


REFER ALSO TO CITATION(S) 20556, 20571, 21492, 22152, 
22270, 22276, 22288 


22094 (CONF-750905—P1, pp 80) Experiments on CO, laser 
interaction with polyethylene slabs. Fabre, E.; Popovics, C.; Stenz, 
C. (Ecole Polytechnique Lab., Palaiseau, France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma po Lausanne, Switzerland, 1—5 September 1975. 
Volume I 

In ‘CO, laser produced plasma, we study the dependancy 
with light intensity of electron temperatures ion velocity, plasma 
reflectivity, and spectrum of back reflected light at 10.59 w and 
2nd harmonic. Results show some evidence for anomalous 
processes of interaction. 


22095 (CONF-750905—P1, pp 81) Experimental studies of 
CO, laser produced plasmas. Hall, T.A.; Negm, Y.Z. (Univ. of 
Essex, Colchester, Eng.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Experimental results of x-ray temperatures, ion energies and 
plasma reflectivities are presented for a CO, laser produced 
plasma. A clean indication of anomalous absorption is shown with 
a threshold irradiance of 4 x 10'° W cm~* and at high irradiances a 
discrepancy in the energy balance is reported. 


22096 (CONF-750905—P1, pp 90) Diffusion theory for the in- 
teraction of relativistic electron beams with fusion target blow-off 
plasmas. Mosher, D.; Bernstein, I.B. (Naval Research Lab., 
Washington, DC). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

The interaction of a relativistic electron beam with high- 
atomic-number plasmas blown off of fusion targets is modeled. The 
relativistic Boltzmann equation with a Fokker-Planck collision 
term is solved by assuming that elastic scattering characterizes the 
shortest time scale of the beam-plasma system. The solution 
f(vector p, vector x, t) incorporates arbitrary beam-plasma con- 
figurations and electromagnetic fields, and dynamic friction. 


22097 Ion beam plasma interaction: the production of a 
quiescent plasma. Goede, A.P.H. Amsterdam; Univ. of Amsterdam 


(1975). 100p. 
Thesis. 


OCTOBER 1976 


The beam-plasma interaction occurring when an energetic 
ion beam traverses a plasma is investigated together with the 
production of a quiescent plasma that can serve as a target for an 
ion beam. Differences between ion and electron beam-plasma in- 
teractions are discussed, and it is shown that an ion beam-plasma 
system is more stable with respect to electrostatic instabilities and 
that energy release by an ion beam during beam trapping is 
greater. Results are reported for a detailed experimental study of 
the interaction between an energetic ion beam with dc velocity 
components along and across the applied magnetic field and a 
magnetized plasma. It is found that ion cyclotron harmonic waves 
were excited in the plasma and propagated across the applied field 
with a phase velocity approximately equal to the perpendicular 
beam-velocity component. The results are compared with the 
linear theory of ion Bernstein waves propagating in a Maxwellian 
plasma traversed by a monoenergetic ion beam with dc velocity 
components along and across the magnetic field, and some agree- 
ment is found between theoretical and experimental results. The 
creation of an extremely quiescent plasma with the aid of per- 
manent magnets is described, and properties of this plasma are 
compared with analogous properties of plasmas produced in a mir- 
ror field and a minimum-B field. 


22098 Holographic microinterferometry of laser-produced 
plasmas with frequency-tripled pulses. Attwood, D.; 
Coleman, L.W.; Sweeney, D.W. (Univ. of California, Livermore). 
Appl. Phys. Lett.; 26: No. 11, 616-618(1 Jun 1975). 

Holographic microinterferometry is used to study plasmas 
produced by high-intensity subnanosecond pulses from a Nd laser. 
The probing pulse is frequency tripled to 3547 A in order to 
reduce refractive errors due to steep density gradients and to 
reduce spatial resolution requirements. Measured electron densities 
as high as one-fourth critical for 1.06 wm are presented. Factors 
concerning the extension of these measurements to 10”! elec- 
trons/cm* are discussed. (auth) 


PLASMA INSTABILITIES 


REFER ALSO TO CITATION(S) 21406, 21441, 21889, 21948, 
22062, 22064, 22070 


22099 (AD/A—004969) Evaluation of diagnostic 
techniques. Final report, Apr 1972—Apr 1973. Uglum, J.R.; 
Moriarty, J.J. (Energy Sciences, Inc., Burlington, Mass. (USA)). 
25 Nov 1974. Contract DNA001-72-C-0175. Sip. NTIS $4.25. 

Two new diagnostic techniques were considered for use 
with intense electron beams, namely: Compton scattering and 
Cherenkov radiation. Only the latter was evaluated on the Gamble 
I facility; at a fluence level of about 100 cal/cm squared it was 
found that a 0.004-inch-thick fused silica radiator gave an optical 
signal which was directly proportional to the beam current. It also 
appears that a thinner radiator could be used to time resolve the 
beam energy, current, and average angle of incidence. 


22100 (AD-A—007487) Nonlinear stabilization of 
beam—plasma interactions by parametric effects. Interim report. 
Papadopoulos, K. (Naval Research Lab., Washington, D.C. 
(USA)). Mar 1975. 47p. (NRL-MR—3002). NTIS $3.75. 

The nonlinear stabilization of the kinetic stage of electron 
beam plasma instability by parametric effects is investigated. It is 
found that, within a definite range of plasma parameters, paramet- 
ric instabilities induced by the beam generated waves can stabilize 
the system at a level of wave energy density substantially lower 
than expected by quasi-linear theory. This occurs because, at a 
certain level of beam-generated plasma waves, the transfer rate of 
wave energy outside the spectral region in resonance with the 
beam induced by parametric effects exceeds the beam plasma in- 
stability growth rate. A model of a quasi-steady state for the case 
of continuous-beam injection is proposed. The possibility of using 
ultra-relativistic electron beams for achieving ignition temperatures 
in a tokamak is discussed. 


22101 (CONF-750905—P1, pp 15) Dynamic stabilization of a 
disruptive instability in tokamaks. Demirkhanov, R.A.; Kirov, A.G.; 
Sidorov, V.P.; Astapenko, A.I.; Lomakin, E.M.; Malykh, N.I. (Inst. 
of Physics and Tech., Sukhumi, USSR). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, |1—5S September 1975. 
Volume I. 

Results are presented of experimental studies on suppressing 
the disruptive instability by means of stabilization in a tokamak 
using a longitudinai alternative current. Stabilization is realized at 
tildeT/sub rho//anti T/sub rho/ less than or equal to 0.2. The ex- 
perimental results are analyzed on the basis of a theory of com- 
bined stabilization. 
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22102 (CONF-750905—P1, pp 27) Chronicle of iron-current 
instabilities: old and new. Landau, R.W. (Queens Coll., New 
York). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

When T/sub perpendicular to/ = 0, counter-streaming ion 
currents are unstable if the streaming velocity is greater than the 
ion thermal velocity. For this instability, @/sub r/ = 0 and @/sub i/ 
is approximately equal to 160/sub +/. Even when streaming ions 
are only | percent of the stationary ions there is instability, but 
now @/sub r/ is approximately equal to (Q/sub +//sub -/)/sup '/2/ 
while w/sub i/ is approximately equal to 4 OMEGA/sub +/. In all 
this T/sub n,/sub +// = T/sub n,/sub -//. 


22103 (CONF-750905—P1, pp 28) Feedback stabilization of 
trapped particle instabilities. Sundaram, A.K.; Sen, A. (Physical 
Research Lab., Ahmedabad, India). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The possible suppression of trapped particle instabilities of 
the magnetic type is studied by using feedback controlled neutral 
beam injection. One finds that the potentially dangerous dissipative 
trapped particle modes may be effectively quenched by means of a 
positive feedback with 90° phase. 


22104 (CONF-750905—P1, pp 29) Grad B drift instability in 
a tokamak. Dodo, T. (Hitachi Ltd., Tokyo); Okada, O. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, |—5S September 1975. 
Volume I. 

A new type of instability, caused by the charge separation 
due to the grad B drift in a torus, is analyzed with an electrostatic 
approximation. This instability will explain the fluctuations of the 
poloidal mode number m = 4,3,2 on the rational surfaces q = 4,3,2 
observed prior to the disruptive instability in tokamaks. 


22105 (CONF-750905—P1, pp 33) Experiment on the hf 
elimination of the cone losses in the mirror machine. Dougar-Jabon, 
V.D.; Golovanivskii, K.S.; Karyaka, V.I. (Patrice Lumumba Univ., 
Moscow). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

A hydrogen plasma was axially injected into the mirror con- 
figuration. A standing electromagnetic wave was excited in one of 
the mirrors. It was shown, that in accordance with the relativistic 
theory under the fulfillment of the ECR condition and when the 
gradient of the magnetic field in the resonance zone is sufficiently 
small, the decreasing of the cone losses by two orders was not ac- 
companied by hf heating of the confined plasma. 


22106 (CONF-750905—P1, pp 37) Feedback stabilization of 
weakly turbulent mirror plasma. Kammash, T.; Uckan, N.A. (Univ. 
of Michigan, Ann Arbor). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

A feedback control in which the local potential perturbation 
is used as a control variable is examined for possible utilization in 
the stabilization of a weakly turbulent mirror-confined plasma. A 
set of quasilinear equations with the appropriate feedback is 
derived and then applied to loss cone mirror instabilities. It is 
shown that the particle diffusion into the loss cone can be suffi- 
ciently fast with modest feedback and that the instability could be 
attenuated before the particles can escape through the mirrors. 


22107 (CONF-750905—P1, pp 48) Scyllac ‘‘derated’’ feed- 
back sector experiments. Cantrell, E.L.; Ellis, W.R.; Freeman, B.L. 
(Los Alamos Scientific Lab., NM). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, |—S September 1975. 
Volume I. 


A 120° sector of the Scyllac torus has been ‘‘derated’’ for 
feedback stabilization experiments to reduce the m = | instability 

th rates to values which are compatible with the response 
time of the feedback system. Initial plasma studies are given and 
compared with the predictions of a MHD model. Plasma stabiliza- 
tion experiments are reported. 


22108 (CONF-750905—P1i, pp 52) Stability of theta-pinch 
plasma in multiple mirror field. Shiina, S.; Itagaki, T.; Saito, K.; 
Karakizawa, T.; Osanai, Y.; Todoroki, J.; Kawakami, I.; Yoshimu- 
ra, H. (Nihon Univ., Japan). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The stability of corrugated theta-pinch plasma in multiple 
mirror field is studied. It is found from the detailed measurement 
of plasma parameters and plasma dynamics that the plasma is sta- 
ble against m = | flute instability for a longer time than the 
theoretical growth time, because of some stabilizing effects. 


22109 (CONF-750905—P1, pp 60) Microinstabilities con- 
nected with neutron emission and electromagnetic radiation in the 
plasma focus. Bernard, A.; Coudeville, A.; Garconnet, J.P.; Genta, 
P.; Jolas, A.; Landure, Y.; de Mascureau, J.; Nail, M.; Vezin, R. 
(CEA, Centre d’Etudes de Limeil, Villeneuve Saint-Georges, 
France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Maximum yield of 10'* neutrons has been observed with a 
340 kJ bank, confirming the increase with energy of the turbu- 
lence efficiency. Neutrons are emitted predominantly by bombard- 
ment but other mechanisms could explain a smaller part of the 
neutrons, coming close from the anode. Hard x rays may have fast 
rise time and short duration. 


22110 (CONF-75090S5S—P1, pp 172) Trapped electron insta- 
bility. Franklin, R.N.; MacKinlay, R. (Culham Lab., Abingdon, 
Eng.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The deformation of the electron distribution function in the 
presence of a large amplitude electron plasma wave is evaluated in 
the approximation of constant wave amplitude, for various initial 
distributions. The stability of plasma for frequencies near the main 
wave frequency is examined. A general requirement is established 
for the model for the initial distribution to be unstable, and com- 
ment on the relevance to the experimental situation. 


(European Space Research and Technology Centre, Noordwijk, 
Netherlands). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 

a physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

Experimental results are presented which show that the 
parametric decay of whistler mode waves launched from a point 
source are associated with the large electric field of the group 
velocity resonance cone. 


22112 (CONF-750905—P1, pp 181la) Nonlinear 

evolution of the electron cyclotron instability in a beam-plasma ex- 
t. Cabral, J.A.C.; Silva, M.E.F. (Instituto Superior Tecnico, 

Lisbon). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The space—time evolution of the electron cycleotron insta- 
bility bursts is studied. Their ‘‘group velocity’’, after saturation, 
becomes negative. A low frequency wave starts to grow approxi- 
mately when the cyclotron bursts saturate. 


22113 (CONF-750905—P1, pp 181b) Qualitative explanation 
for the saturation and decay of the electron cyclotron instability in a 
beam-plasma system. Cabral, J.A.C. (Instituto Superior Tecnico, 
Lisbon). 1975. 
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From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 
Oe hey. Seventh European conference on controlled fusion and 
Lausanne, Switzerland, 1—5 September 1975. 
olume 


IT IS SHOWN THAT THE SATURATION AND SUB- 
SEQUENT DESTRUCTION OF THE ELECTRON CYCLOTRON 
BURSTS IS DUE TO A PARAMETRIC DECAY PROCESS 
WHICH ORIGINATES STRONG DENSITY FLUCTUATIONS IN 
THE PLASMA+ 


22114 pe ead ie pp 84) Low frequency instabilities 
in streaming with pressures. Verheest, F. 
(Rijksuniversiteit, Ghent). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Low frequency waves in streaming plasmas can become un- 
stable, broadly speaking, when the square of the Alfven velocity is 
smaller than the mean quadratic drift of the plasma. For these new 
Alfven instabilities the streaming effects can be enhanced or 
diminished, even wiped out, by a suitably biased pressure 
anisotropy. Perpendicular pressure effects are stabilizing, parallel 
pressure effects are destabilizing, as in the usual fire-hose instabili- 


(CONF-750905—P2, pp 50-59) Investigation on the 


22115 
disru O. (Max-Planck-Institut 


ptive instability in Pulsator. Klueber, 
fuer Plasmaphysik, Garching, Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume II . 

It is pointed out that all experiments on Pulsator demon- 
strate that the creation of magnetic islands is an essential feature 
for the onset of the disruptive instability. All results are consistent 
with the assumption that all the disruption occurs when the islands 
come into contact with the limiter. Some operational parameters 
of the experiment are described. (MOW) 


22116 (CONF-750905—P2, pp 102-118) Hydromagnetic sta- 
bility of tokamaks. Wesson, J.A. (Culham Lab., Abingdon, Eng.). 
1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume Il . 

An analysis is given of the stability of large aspect ratio 
Tokamaks having a circular cross-section. The various types of in- 
stability are considered in turn and the results are used to find the 
region of parameter space which is stable to all modes. The com- 
plicated problem of determining the constraints imposed by stabili- 
ty requirements in the optimization of Tokamak configurations is 
discussed. 


22117 (COO— 3237-52) Numerical studies of nonlinear evolu- 
tion of kink model in tokamaks. Rosenbluth, M.N.; Monticello, 
D.A.; Strauss, H.; White, R.B. (Institute for Advanced Study, Prin- 
ceton, N.J. (USA); Princeton Univ., N.J. (USA). Dept. of Biolo- 
gy). Nov 1975. Contract AT(11-1)-3232. 24p. Dep. NTIS $3.50. 

A set of numerical techniques for investigating the full non- 
linear unstable behavior of low-8 kink modes of given helical sym- 
metry in tokamaks is presented. Uniform current density plasmas 
display complicated deformations including the formation of large 
vacuum bubbles provided that the safety factor q is sufficiently 
close to integral. Fairly large m = | deformations, but not bubble 
formation, persist for a plasma with a parabolic current density 
profile (and hence shear). Deformations for m greater than or 
equal to 2 are, however, greatly suppressed. 


22118  (IPPCZ—196, pp 24) Limitation of an insta- 
bility of two counterstreaming electron beams. Sedlacek, Z. Jun 
1974. 

From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 

Published in summary form only. 

In 7. Czechoslovak seminar on plasma physics and technolo- 


gy. 
22119 (IPPCZ— 196, pp 4-14) Parametric and tur- 
bulence of a plasma. Silin, V.P. Jun 1974. (In Russian). 

From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 
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22111 (CONF-750905—P1, pp 175) Parametric instabilities 

arising from whistler wave resonance cone. Boswell, R.W. 


OCTOBER 1976 


Abbreviated text of a lecture. 
In 7. Czechoslovak seminar on plasma physics and technolo- 


Basic equations are derived describing the excitation of 
potential (longitudinal) oscillations in a plasma and a discussion is 
presented of the turhulent plasma state due to the parametric ex- 
citation of longitudinal oscillations at the pumping frequency > 
approaching the electron Langmuir frequency. 


22120 (MATT— 1229) Numerical study of the MHD spectrum 
in tokamaks with a noncircular cross section. Kerner, W. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). Mar 1976. 
43p. Dep. NTIS $4.00 

The behavior of a class of exact tokamak equilibria is in- 
vestigated in the context of ideal ri hydrody The 
equilibrium solution allows for a general plasma cross section 
shape, restricted to systems with essentially flat toroidal current 
profiles. The spectrum of the eigenmodes is evaluated by extremiz- 
ing the Lagrangian using a Galerkin procedure. The different 
branches of the spectrum are appropriately represented by expand- 
ing the eigenfunctions in terms of the eigenfunctions of the cor- 
responding straight limit. The perturbed vacuum field is expressed 
by a vector potential. The code is applied to various configurations 
with a fixed and with a free plasma boundary. The influence of el- 
lipticity of the cross section and of the aspect ratio on the spec- 
trum is discussed 


22121 (MATT—1233) Velocity-space stability of coun- 
terstreaming-ion tokamak plasmas. Jassby, D.L.; Kulsrud, R.M.; 
Perkins, F.W. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). 
Apr 1976. Contract E(11-1)-3073. 9p. Dep. NTIS $3.50. 

The steady-state CBT/CIT ion velocity distributions are sta- 
ble to all electrostatic and electromagnetic infinite-medium modes. 
This stability is due to the large thermal spread of the distributions 
(T/sub hot/ approximately greater than 1.5 T/sub e/, v/sub ti//u 
greater than '/;), and to the fact that tokamak equilibrium allows 
the mean streaming velocity, u, to be only a small fraction of the 
Alfven velocity. 


22122 (MATT—1259) Nonlinear saturation of the dissipative 

trapped-ion mode by mode coupling. Cohen, B.I.; Krommes, J.A.; 

Tang, W.M.; Rosenbluth, N. (Princeton Univ., N.J. (USA). Plasma 

a Lab.). Jun 1976. Contract E(11-1)-3073. 71p. Dep. NTIS 
4.50. 


The nonlinear saturation of the dissipative trapped-ion mode 
is analyzed. The basic mechanism considered is the process 
whereby energy in long wave-length unstable modes is nonlinearly 
coupled via E x B convection to short wavelength modes stabilized 
by Landau damping due to both circulating and trapped ions. In 
the usual limit of the mode frequency, small relative to the effec- 
tive electron collision frequency, a one-dimensional nonlinear par- 
tial differential equation for the potential can be derived, as first 
shown by LaQuey, Mahajan, Tang, and Rutherford. The stability 
and accessibility of the possible equilibria for this equation are ex- 
amined in detail, both analytically and numerically. The equilibri- 
um emphasized by LaQuey et al. is shown to be unstable. How- 
ever, a class of nonlinear saturated states which are stable to linear 
perturbations is found. Included in the analysis are the effects of 
both ion collisions and dispersion due to finite ion banana-width 
effects. Cross-field transport is estimated and the scaling of the 
results is considered for tokamak parameters (specifically those for 
the Princeton Large Torus). It is concluded that the anomalous 
cross-field transport can be much lower than the estimate of 
Kadomtsev and Pogutse, for relevant parameters. 


22123 ee et Equilibrium, confinement and sta- 
bility of runaway electrons in tokamaks. Spong, D.A. (Oak Ridge 
National Lab., Tenn. (USA)). Mar 1976. Contract W-7405-eng- 
26. 224p. Dep. NTIS $8.00. 

Thesis. Submitted to Univ. of Michigan, Ann Arbor. 

Some of the ramifications of the runaway population in 
tokamak experiments are investigated. Consideration is given both 
to the normal operating regime of tokamaks where only a small 
fraction of high energy runaways are present and to the strong ru- 
naway regime where runaways are thought to carry a significant 
portion of the toroidal current. In particular, the areas to be ex- 
amined are the modeling of strong runaway discharges, single par- 
ticle orbit characteristics of runaways, macroscopic beam-plasma 
equilibria, and stability against kink modes. A simple one-dimen- 
sional, time-dependent model has been constructed in relation to 
strong runaway discharges. Single particle orbits are analyzed in 
relation to both the strong runaway regime and the weak regime. 
The effects of vector E x vector B drifts are first considered in 
strong runaway discharges and are found to lead to a slow inward 
shrinkage of the beam. Macroscopic beam-plasma equilibria are 
treated assuming a pressureless relativistic beam with inertia and 
using an ideal MHD approximation for the plasma. The stability of 
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a toroidal relativistic beam against kink perturbations is examined 
using several models. (MOW) 


in the presence of impurities. Tsang, K.T ak Ridge National 
Lab., Tenn. (USA)). ley 1976. Contract W-7405-eng-26. 2Ip. 
Dep. NTIS $3.50. 

The effect of impurities on low frequency drift modes of a 
toroidally-confined plasma is investigated by the gyro-kinetic equa- 
tion. It is assumed that electrons are in the banana regime and ions | 
in the plateau regime. Impurity collision damping is found to be 
significant in the usual trapped electron mode. A new instability 
due to the impurities can occur for normal profiles and impurities 
peaked at the center. Quasi-linear considerations show that impuri- 
ties will be driven outward if such an instability occurs. 


22125 (TRITA-EPP—75-16) Minimum drift velocity for insta- 
bility in current-carrying, non-Maxwellian plasmas. Jentsch, V. 
(Tekniska Hoegskolan, Stockholm (Sweden). Institutionen foer 
Plasmafysik). Jul 1975. 3ip. Dep. NTIS (US Sales Only) $4.00. 

The drift velocity which separates stability from instability 
in current-carrying, two component non-Maxwellian plasmas, is 
analyzed for a sequence of continuous distribution functions of the 
form f(v) = const (v? + a*)~/sup n/ and g(v) = const (v?/sup n/ + 
b?/sup n/)~' where a and b are related to the random velocity. By 
means of the Penrose criterion, the minimum drift is shown to be 
sensitive not only to the ratio of random energy of electrons and 
ions, but also to the shape of the distribution, because of different 
Landau electron and ion damping. The results may be applicable 
to low-pressure discharge experiments where a two stream situa- 
tion and related instabilities are present. 


22126 (ERDA-tr—137) Instability connected with a beam of 
run-away electrons in the Tokamak TM-3. Alikaev, V.V.; Razu- 
mova, K.A.; Sokolov, Yu.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). 1975. Translation of Neustoychivost’, svyazannaya s 
puchkom ubegayushchikh elektronov v Tokamake TM-3. 24p. 
Dep. NTIS $3.50. 

The study of the instability of runaway electrons on the 
Tokamak TM-3 is continued. The longitudinal energy of runaway 
electrons that have undergone deceleration during instability is 
estimated from measurements of superhigh frequency radiation of 
plasma. A connection was found between the effect of a small 
fraction of energy protons (observed previously with a low plasma 
concentration) and the instability being studied. As _ instability 
develops, the longitudinal energy of runaway electrons is partially 
transformed to the transverse degree of freedom of these electrons 
and is partially transmitted to the basic plasma component. 


22127 Role of electrons in development of instability 
in Tokamak. Alikaev, V.V.; Arsenev, Yu.I.; Bobrovskii, G.A.; Kon- 
dratev, A.A.; Razumova, K.A. Zh. Tekh. Fiz.; 45: No. 3, 515- 
522(1975). (In Russian). 

The instability of plasma with a low concentration with a 
large stability safety margin, which possesses indications of earlier 
discovered separation instability, was investigated on a TM-3 unit. 
In these regimes, together with the ordinary discharge charac- 
teristics, the x-radiation was also studied. The experiments con- 
ducted made it possible to state that an appreciable part of the 
escaping electrons enters the plasma column, which plays an im- 
portant role in the growth of the instability. 


22128 Ss of ion acoustic turbulence. Ilic, 
D.B.; Harker, K.J.; Crawford, F.W. (Stanford Univ., Calif. (USA). 
Inst. for Plasma Research). Phys. Lett., A; 54: No. 3, 265-266(8 
Sep 1975). 

Plasma wave spectral density has been measured as a func- 
tion of wavenumber and frequency by a two-step technique: an 
analog analyzer measures the cross-power spectral density, and 
then a digital computer performs the spatial Fourier transform. 


22129 Nonlinear stabilization of the parametric electrostatic in- 
stabilities in a magnetized plasma. Elfimov, A.G.; Nekrasov, F.M. 
Sov. Phys. - Tech. Phys. (Engl. Transl.); 20: No. 10, 1303- 
1306(Oct 1975). 

Using two-fluid hydrodynamics, a study is made of the non- 
linear stage of parametrically excited ion-acoustic and plasma 
oscillations of a magnetized plasma with small dissipation. In the 
approximation of fixed phases, equations are obtained that 
describe the evolution of the amplitudes of these oscillations. Solu- 
tions of the equations corresponding to nonlinear quasiharmonic 
oscillations are found. General expressions are given for the am- 
plitudes of the oscillations and for the nonlinear corrections to the 
frequencies. The stability of these solutions is discussed. (AIP) 


22130 Dynamic stabilization of toroidal discharge by modula- 
tion of longitudinal magnetic field. Vasilevskii, M.A.; iene, E.G.; 


Roife, I.M.; Seredenko, E.V. (D. V. Efremov Scientific Research 
Institute for Electrophysical Apparatus, Leningrad). Sov. Phys. - 
Tech. Phys. (Engl. Transl.); 20: No. 10, 1389-1391(Oct 1975). 

It has been shown experimentally that 9<1 under certain 
conditions when radio-frequency (rf) modulation of the longitu- 
dinal magnetic field H/subz/ can provide stability of a plasma 
column with a quasiconstant current I against helical MHD pertur- 
bations. The limits of the stability regions have been determined. 
These limits agree with those found previously in experiments with 
rf modulation of the quasiconstant current, provided the relative 
modulation of the plasma radius, ¢€, is taken as a parameter. (AIP) 


22131 Trapped electron instabilities driven by magnetic curva- 
ture drifts. Coppi, B.; Rewoldt, G. (Massachusetts Inst. of Tech., 
Cambridge (USA)). Phys. Lett., A; 54: No. 4, 301-303(22 Oct 
1975). 

The stability of trapped electron modes derived by the mag- 
netic curvature drift does not improve considerably, when their 
frequency becomes comparable with the electron magnetic drift 
frequency, for instance in the practically interesting case of finite 
aspect ratio toroidal configurations. 


22132 Electromagnetic current instabilities. Gary, S.P.; For- 
slund, D.W. (Los Alamos Scientific Lab., N.Mex. (USA)). Phys. 
Lett., A; 54: No. 4, 347-348(22 Oct 1975). 

Linear electromagnetic waves are considered in a current- 
carrying Vlasov plasma with ion B>approximately | and wavenum- 
bers greater than the reciprocal ion Larmor radius. The resultant 
instabilities have substantially lower thresholds than the electro- 
static ion acoustic instability. 


22133 Resonance instability of a bounded plasma with in- 
homogeneous electron velocity profile. Vukovich, S.; Kirii, A.Y. 
Sov. Phys. - Tech. Phys. (Engl. Transl.); 20: No. 11, 1444- 
1448(Nov 1975). 

The stability of a bounded plasma against the excitation of 
surface oscillations is considered when the electron velocity u(z) is 
inhomogeneous over the beam cross section. For surface waves 
with wave vector k/sub parallel/, a study is made of the resonance 
instability associated with the resonance point Zz), where K/sub 
parallel/u(z,) =w/sub Le/+w/sub Le//root2, which is the sum of the 
frequency of the surface wave and the plasma wave. For suffi- 
ciently large gradients of the velocity u (z), the maximal growth 
rate is of the order of w/sub Le/. (AIP) 


22134 Plasma formation and excitation of oscillations in coun- 
terstreaming electron beams. Timoshenko, A.P.; Iremashvili, D.V.; 
Udovichenko, Y.K. Sov. Phys. - Tech. Phys. (Engl. Transl.); 20: 
No. 11, 1500-1502(Nov 1975). 

An experimental study is made of the transition region in 
which high frequency, two-stream, current-driven drift, electron 
and subharmonic cyclotron waves are excited. It is shown that the 
current-driven drift instability is responsible for the anomalous 
variation, with increasing beam current, of the plasma formation 
time and the onset of high-frequency two-stream oscillations. 
(AIP) 


22135 Parametric decay instabilities in an infinite, homogene- 
ous, weakly a plasma. Grandal, B. (Department of 
Physics, University of California, Santa Barbara, California 93106). 
Phys. Rev., A; 14: No. 1, 457-465(Jul 1976). 

The parametric decay of a transverse electromagnetic (em) 
wave with a frequency close to, but larger than, the electron 
plasma frequency is investigated for an infinite, homogeneous, 
weakly magnetoactive plasma. A two-component fluid description 
is employed, and the damping of the linear plasma waves is in- 
troduced ph logically to include both Landau and colli- 
sional damping. The transverse em wave will decay into a longitu- 
dinal electron plasma wave and an em ion-acoustic wave. Only the 
latter wave is assumed to be affected by the weak, constant mag- 
netic field. The threshold expression for growth of electron plasma 
waves is equal to that of the isotropic plasma when the em ion- 
acoustic wave’s direction of propagation lies inside a wide double 
cone, whose axis is along the constant magnetic field. When the 
em ion-acoustic wave propagates outside this double cone, an ad- 
ditional factor, whici depends directly upon the magnetic field, ap- 
pears in the threshold expression. This factor can, under certain 
conditions, reduce the threshold for growth of electron plasma 
waves below that of the isotropic plasma. (AIP) 


22136 Effects of a magnetic field gradient on the lower hydrid 
drift instability. Huba, J.D.; Wu, C.S. (Department of Physics and 
Astronomy, University of Maryland, College Park, Maryland 
20742). Phys. Fluids; 19: No. 7, 988-994(Jul 1976). 

The effect of a magnetic field gradient on the lower hydrid 
drift instability is examined in the low drift velocity regime (i.e., of 
the order of the ion thermal velocity). The theoretical model in- 
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cludes density and temperature gradients, and considers only 
waves propagating perpendicular to the ambient magnetic field 
with wavelengths of the order of the electron Larmor radius. It is 
found, for the case of finite 8/sube/, that a magnetic gradient drift- 
wave resonance can be important and is stabilizing or destabilizing 
depending upon the physical conditions. Substantial _ heating 
and a large anomalous resistivity can also occur. (AIP) 


22137 Ion-streaming instabilities: and electro- 
static. Perkins, F.W. (Plasma Physics Laboratory, Princeton 
University, Princeton, New Jersey 08540). Phys. Fluids; 19: No. 7, 
1012-1020(Jul 1976). 

Electromagnetic effects are shown to reduce the threshold 
velocity (relative to electrostatic calculation) for ion-beam insta- 
bilities in plasmas where the beam velocity, taken parallel to the 
magnetic field, becomes a modest fraction of the Alfven velocity. 
The most unstable mode occurs for frequencies in the ion- 
cyclotron frequency range and is caused by an interaction of the 
beam with a type of electromagnetic ion-cyclotron wave. Applica- 
tions of the theory range from basic research experiments, to colli- 
sionless shocks and two-component thermonuclear burning 
devices. (AIP) 


22138 Electrostatic trapping and the linear and nonlinear 
evolution of dissipative trapped electron instabilities. Ott, E.; Man- 
heimer, W.M. (Naval Research Laboratory, Washington, D.C. 
20375). Phys. Fluids; 19: No. 7, 1035-1039(Jul 1976). 

Three problems related to the effect of electrostatic 
trapping on dissipative trapped electron instabilities are in- 
vestigated: (a) the linear theory of the dissipative trapped electron 
mode for the case in which there is both a magnetic well and an 
electric well (or anti-well); (b) the nonlinear stability of a drift 
wave (in a straight constant magnetic field) whose amplitude is 
large enough to trap electrons; and (c) the nonlinear saturation of 
the dissipative trapped electron mode in a tokamak-type magnetic 
well via the mechanism of electric trapping and detrapping by 
wave electrostatic potential perturbations along B. (AIP) 


22139 Dissipative universal instability due to trapped electrons 
in toroidal systems and anomalous diffusion. Liu, C.S.; Rosenbluth, 
M.N.; Tang, W.M. (The Institute for Advanced Study, Princeton, 
New Jersey 08540). Phys. Fluids; 19: No. 7, 1040-1044(Jul 1976). 
Drift wave instabilities in toroidal systems arising from colli- 
sions of trapped electrons are analyzed including the effects of a 
sheared magnetic field. A maximum bound on the turbulent trans- 
port is estimated, and the theoretical predictions compared with 
experimental results from the Princeton FM-1 spherator. (AIP) 


22140 Plasma confinement by localized cusps. Leung, K.N.; 
Hershkowitz, N.; MacKenzie, K.R. (Department of Physics, 
University of California, Los Angeles, California 90024). Phys. 
Fluids; 19: No. 7, 1045-1053(Jul 1976). 

Details of the confinement of primary ionizing electrons and 
plasma by multidipole fields are given. It is shown that primary 
electrons are very efficiently confined by the cusps, with leakage 
half-widths given by the electron gyroradii. Plasma is confined 
much more weakly. Leakage half-widths of helium, argon, and 
xenon plasmas are found to be twice the hydrid gyroradii. Plasma 
noise in the neighborhood of the hybrid frequency is observed in 
the cusp regions. (AIP) 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 21406, 22134 


22141 (AD-A—009797) A general derivation of the conserva- 
tion equation for wave action. Memorandum report. Manheimer, 
W.M. (Naval Research Lab., Washington, D.C. (USA)). Apr 1975. 
16p. (NRL-MR—3008). NTIS $3.25. 

The conservation equation for wave action density and the 
wave Liouville equation are derived for general dispersive, dissipa- 
tive media. The derivation of the conservation equation follows 
from a straightforward extension of the WKB method to time-vary- 
ing media. 


22142 (CONF-750905—P1, pp 173) Nonlinear shift in wave 
number of an electron plasma wave. Barbian, E.P. (FOM-Institutt 
voor Atoom- en Molecuulfysica, Amsterdam). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 

The nonlinear shift in phase of an electron plasma wave is 
experimentally demonstrated by the measurement of the wave 
number shift of a transmitted small-amplitude test wave in the 
presence of a large-amplitude wave. 
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22143 (CONF-750905—P1, pp 174) Ion acoustic waves in a 
density gradient. D’Angelo, N. (Danish Space Research Inst., 
Lyngby, Denmark); Michelsen, P.; Pecseli, H.L. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The propagation of ion acoustic waves in a density gradient 
was investigated experimentally. A transition between damping and 
growth in relative wave amplitude was observed at a wavelength 
lambda/sub c/ approximately equal to 27l/sub n/, where I/sub n/ is 
the e-folding length for the density gradient. 


22144 (CONF-750905—P1, pp 176) Damping of plasma 
waves in hot weakly inhom plasma. Pesic, S.S. 
(Boris Kidric Inst., Belgrade). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The propagation and damping of small amplitude quasi-lon- 
gitudinal plasma waves in hot plasma waves in hot plasma in the 
presence of weak density and magnetic field gradients is studied. 
The efficiency of the wave energy thermalization in the LH 
frequency range is discussed. 


22145 (CONF-750905—P1, pp 179) Ohm’s law in collisionless 
shock wave. Lominadze, J.G.; Pataraya, A.D. (Inst. of Physics, 
Tbilissi, USSR). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The structure of the collisionless shock wave propagating 
across the magnetic field in two component plasma consisting of 
hot electrons and cold ions is studied. The quasilinear kinetic 
equation for the electrons being in the weak magnetic field is in- 
vestigated. 


22146 (CONF-750905—P1, pp 182a) Non-linear interaction of 
waves in an inhomogeneous beam-plasma medium. Dolgopolov, 
V.V.; El-Sherief, R.N.; El-Siragy, N.M.; Hussein, A.M. (Atomic 
Energy Authority, Cairo). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

The authors consider the formation of waves at double 
frequency at the inlet of a beam into a plasma. They show that 
these waves can play a greater part in the beam interaction with 
plasma than the waves at basic frequencies, even in the case of a 
weak nonlinearity. 


22147 (CONF-750905—P1, pp 182b) Wave coupling in a nar- 
row inhomogeneous layer of the m ive plasma. Dolgopolov, 
V.V.; El-Siragy, N.M.; Sayed, Y.A. (Atomic Energy Authority, 
Cairo). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

Effect of the magnetic field on wave coupling in a narrow 
inhomogeneous plasma layer is studied on example of the genera- 
tion of the second harmonics. It is shown that, due to the magnetic 
field, the intensity of the second harmonics radiation from the 
plasma layer can sharply increase. 


22148 (CONF-750905—P1, pp 184) Ion-beam plasma interac- 
tion at the ion cyclotron frequency. Goede, A.; Massmann, P.; Hop- 
man, H.J.; Kistemaker, J. (FOM-Instituut voor Atoom- en 
Molecuulfysica, Amsterdam). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
axe physics, Lausanne, Switzerland, 1—5 September 1975. 

olume I. 

Injecting an energetic He*-ion beam obliquely into a mag- 
netized plasma, the excitation of ion cyclotron harmonic waves 
(ICHW), propagating azimuthally across the applied magnetic field 
is observed. These measurements are discussed in the framework 
of the linear theory of electrostatic instabilities in a homogeneous 
Maxwellian plasma, traversed by a monoenergetic ion beam. 
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22149 (CONF-750905—P1, pp 185) Ion beam excitation of 
tic ion-cyclotron waves. Rynn, N.; Boehmer, H.; Hauck, 
J.P. (Univ. of California, Irvine). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Electrostatic ion-cyclotron waves are excited by a cesium 
ion beam injected into a cesium plasma in a Q-machine. Strong in- 
teractions are observed. Spatial growth rates are measured as a 
function of beam and plasma parameters. 


22150 (CONF-750905—P1, pp 130) Stationary flow in gas- 
kinetics confinement of a magnetized plasma. Alikhanov, S.G.; 
Glushkov, I.S. (Inst. of Atomic Energy, Moscow). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

A stationary cooling wave, traveling across a magnetized 
plasma is considered. Plasma flow rate as a function of pressure to 
magnetic field intensity ratio is determined. 


22151 (CONF-750905—P1, pp 73) Harmonic generation by a 
four-wave process. Long, N.D.; Parbhakar, K.J.; Johnston, T.W. 
(Univ., Quebec, Varennes, Canada). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

The superelastic scattering of the incident radiation from 
decay instability plasmons or from two plasmon instability 
plasmons is considered as a possible mechanism for the emission of 
the second and three-half harmonics. The instability threshold and 
the growth rates are given for the harmonics. 


22152 (CONF-750905—P1, pp 74) Enhanced reflection due to 
brillouin scattering from an expanding plasma. Begg, !.M.; Cairns, 
R.A. (Univ. of St. Andrews, Scotland). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

If the expansion velocity of a laser-produced plasma is 
around the ion-sound speed then in the laboratory frame one can 
have standing ion-sound waves with pump and backscattered 
waves of equal frequency. Partial reflection of the pump wave 
from the high-density regions of the plasma can then lead, via 
Stimulated Brillouin Scattering, to enhanced reflection. 


22153 (CONF-750905—P1, pp 83) Interaction of an intense 
laser field with a plasma: a kinetic approach. Balescu, R. (Univ., 
Brussels); Paiva-Veretennicoff, I. (Univ,, Brussels). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

The kinetic equations for the evolution of a plasma in a 
strong external field, is shown to reduce, under certain conditions, 
to a set of 14 differential equations describing mode-mode 
coupling, parametric effects as well as spontaneous processes. 


22154 (CONF-750905—P2, pp 244-254) Interaction of intense 
electromagnetic radiation with plasma. Tsintsadze, N.L. (Inst. of 
Physics, Tbilissi, USSR); Gekker, I.R. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume Il . 

Some of the most important results of experimental and 
theoretical work on the interaction of electromagnetic waves with 
plasma are summarized. In particular, instabilities and relativistic 
effects are described. (MOW) 


22155 (IPPCZ— 182) On the beat interaction of particles with 
large amplitude spectrum in the description of mixing systems. 
Krlin, L. (Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky 
Plazmatu). Jul 1973. 18p. NTIS (US Sales Only). 

The effect of stochastic instability of particle motion on 
nonlinear Landau damping was investigated on a simple model of 
particles with a discrete spectrum. It was shown that as far as the 


2330 ERDA ENERGY RESEARCH ABSTRACTS 


trajectory of particles was stochastically unstable (at beat 
resonances under consideration), diffusion of particles took place. 
The influence of this effect on the nonlinear Landau mechanism 
commonly assumed is discussed; the possibility of heating in this 
regime in a beam-plasma experiment is dealt with briefly. 


22156 (IPPCZ— 183) On the analogy between a wave packet of 
quasi-monochromatic plasma waves and a particle in a gravitational 
field. Petrzilka, V.A. (Ceskoslovenska Akademie Ved, Prague. 
Ustav Fyziky Plazmatu). Nov 1973. 7p. NTIS (US Sales Only). 

In a cold collisionless plasma, the energy-mass relation for a 
wave packet propagating radially in the Schwarzschild gravitational 
field is derived. The dispersion equation of transverse waves in the 
plasma in the gravitational field is equivalent to the energy-mass 
relation. The quasi-particle description of the wave packet yields 
no new red-shift formula. 


22157 (IPPCZ— 184) Penetration of an ordinary wave into a 
weakly inhomogeneous magnetoplasma at oblique incidence. Prein- 
haelter, J. (Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky 
Plazmatu). Dec 1973. 21p. NTIS (US Sales Only). 

The propagation was studied of high-frequency electromag- 
netic waves in a plane-stratified weakly inhomogeneous plasma. 
The density gradient was assumed to be perpendicular to the exter- 
nal magnetic field and the wave vector was not considered to be 
generally parallel to the plane given by the two former vectors. 
The analysis shows that an ordinary wave may penetrate the 
plasma resonance region if the orientation of the vacuum wave 
vector is appropriately chosen. Analytical expressions for the 
reflexion and transmission coefficients were obtained and their de- 
pendence on the direction cosines of the wave vector of the in- 
cident wave was studied. It is also briefly shown that after the 
transmission through plasma resonance the ordinary wave was 
transformed into an extraordinary wave and the latter was 
reflected back to the region of hybrid resonance. In this region the 
= wave was fully transformed into the Bernstein 
modes. 


22158 (IPPCZ— 186) Generation of an intense stationary wave 
in modulated beam-plasma systems. Jungwirth, K.; Krlin, L. 
(Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky Plazmatu). 
Mar 1974. 20p. NTIS (US Sales Only). 

Basic equations and numerical results describing nonlinear 
interaction of a weakly modulated electron beam with a single sta- 
tionary one-dimensional wave excited in a cold plasma without the 
magnetic field, are presented and discussed. The effect of all possi- 
ble irreversible processes (e.g., plasma turbulence) accompanying 
this interaction is simulated by the constant effective collision 
frequency vsub(eff) of plasma electrons. Starting from the non- 
linear Poisson equation, the expression for the amplitude and the 
phase of the beam-excited wave are derived and solved numeri- 
cally together with the equations of the beam electron motion. The 
results are compared with those of a time model. Significant, ex- 
perimentally detectable differences are established. 


22159 (IPPCZ—189) On some radiation pressure effects 
produced by wave packets in plasmas. Klima, R.; Petrzilka, V.A. 
(Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky Plazmatu). 
Jul 1974. 13p. NTIS (US Sales Only). 

An obliquely impinging electromagnetic wave exerts a nega- 
tive radiation pressure on the abrupt plasma-vacuum boundary. 
Radiation pressure on a conductor immersed in the plasma is both 
electromagnetic and mechanical. The equation of motion of a 
quasi-particle corresponding to the wave packet is derived. Time- 
averaged motion of a charged particle in a non-monochromatic 
wave packet is given. No assumption is used concerning the validi- 
ty of the Abraham or the Minkowski momentum densities. 


22160 (IPPCZ— 194) Absorption of 
radially inhomogeneous plasma at high magnetic fields. Kopecky, 
V.; Musil, J.; Zacek, F. (Ceskoslovenska Akademie Ved, Prague. 
Ustav Fyziky Plazmatu). Sep 1974. 19p. NTIS (US Sales Only). 

Described is an experimental study into microwave energy 
absorption in a plasma at high magnetic fields with wsub(ce)/w>> 
1, where wsub(ce) and are the electron cyclotron frequency and 
the wave frequency, respectively. The microwave energy is 
delivered into the plasma by a cylindrical helical structure. The ex- 
periments confirmed the possibility of efficient microwave energy 
absorption up to wsub(ce)/w = 14. It was found that the absorp- 
tion practically did not depend on the magnetic field and for mag- 
netic fields lying in the interval 1 < wsub(ce)/w < 14 it was nearly 
constant. 


electromagnetic waves in a 


22161 (IPPCZ—196, pp 18-19) Some radiation pressure ef- 
uced by wave packets in plasmas. Klima, R.; Petrzilka, 
V.A. Jun 1974. 
nies From Research report; Liblice, Czechoslovakia (24 Apr 
). 
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Published in summary form only. The full text containing 
also comparisons with results by other authors is published in 
IPPCZ--189. 

In 7. Czechoslovak seminar on plasma physics and technolo- 


gy- 


22162 
higher harmonics on beam-plasma in 
Koerbel, S. Jun 1974. 

From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 

Published in summary form only. 

In 7. Czechoslovak seminar on plasma physics and technolo- 


(IPPCZ— 196, pp 22-23) Effect of beam and of 
teraction. Lacina, J.; Krlin, L.; 


gy. 


(IPPCZ—196, pp 3) Absorption of 
waves in an in plasma. Musil, J. Jun 1974. 

From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 

Published in summary form only. 

In 7. Czechoslovak seminar on plasma physics and technolo- 


gy- 


22164 (IPPCZ—196, pp 20) Nonlinear beam-plasma interac- 
tion. Sunka, P.; Jungwirth, K. Jun 1974. 

From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 

Published in summary form only. 

In 7. Czechoslovak seminar on plasma physics and technolo- 


gy- 


22165 (IPPCZ— 196, pp 15-17) Ion cyclotron waves induced in 
an overdense plasma column by the large-amplitude electron Bern- 
stein waves. Datlov, J.; Kryska, L.; Obukhov, A.A. Jun 1974. 

From Research report; Liblice, Czechoslovakia (24 Apr 
1974). 

In 7. Czechoslovak seminar on plasma physics and technolo- 


gy- 

Preliminary results are reported of an experiment with ion 
cyclotron waves induced in a dense plasma column by large am- 
plitude upper hybrid and electron cyclotron harmonic waves. 


22166 (PB—238960) Wave packets in an absorptive and 
strongly dispcrsive medium. Research report. Anderson, D.; Askne, 
J.; Lisak, M. (Chalmers Tekniska Hoegskola, Goeteborg 
(Sweden)). Sep 1974. 35p. (RR—122). NTIS $3.75. 

The evolution of slowly varying wave pulses in strongly 
dispersive and absorptive media is studied by recursive and 
“*Schroedinger” methods. It is shown that the resulting envelope 
function may be obtained by including correction terms of arbitrary 
dispersive and absorptive order. Different concepts of pulse 
velocity are discussed in some detail. The initial pulse form and the 
dispersion relation describing the medium determine the character 
of the pulse velocity. Finally, qualitative examples of a Gassian 
pulse in a cold plasma and an atomic medium are given, which 
illustrate the importance of higher-order terms. (GRA) 


22167 (UCRL—77717) Laser light a due to self- 
generated magnetic fields. Kruer, W.L.; Estabrook, K.G. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 20 Apr 
1976. Contract W-7405-eng-48. 14p. (CONF-760431—2). Dep. 
NTIS $3.50. 

From Spring meeting of the American Physical Society; 
Washington, District of Columbia, United States of America *USA® 
(26 Apr 1976). 

It is shown that even normally incident laser light will be 
resonantly absorbed near the critical density surface when there 
are self-generated DC magnetic fields. Theoretical estimates for 
the coupling mechanism, saturation amplitudes, and absorption are 
given and tested in computer simulations for parameters charac- 
teristic of some recent laser-plasma experiments. 


22168 Investigations of interaction of decimeter band hf oscilla- 
tions with plasma on TM-3 unit with currents. Alikaev, V.V.; Ar- 
senev, Yu.I.; Bobrovskii, G.A.; Poznyak, V.I.; Razumova, K.A.; 
Sokolov, Yu.A. Zh. Tekh. Fiz.; 45: No. 3, 523-526(1975). (In Rus- 
sian). 

Phenomena were investigated which originate during in- 
teraction of HF-radiation with plasma, principally under the condi- 
tions w/sub He/ greater than omega greater than or equal to 
V/sub He/ w/sub Hi/ and w/sub pe/greater than omega greater 
than or equal to w/sub pi/. In all the range of parameters charac- 
terizing the Tokamak plasma, a considerable absorption of HF- 
power was observed. The absorption was accompanied by heating 
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of ions, additional displacement of the plasma column, and the for- 
mation of hard x-radiation. (JPRS) 


22169 Hybrid fluid-particle analysis of dissipation in the ion 
acoustic system. Hobbs, W.E. Jr. Davis, CA; Univ. of California 
(1975). 130p. University Microfilms Order No. 76-7846. 

Thesis (Ph. D.). 

Using a novel fluid-particle algorithm the evolution of con- 
tinuously generated ion acoustic waves has been studied numeri- 
cally. The initial Gaussian distribution is bisected horizontally into 
fluid and particle components. The thermal part is dominated by 
the fluid component which represents the distribution function 
within certain velocity limits. These limits are determined by the 
resonance region of the waves. The remainder of the distribution is 
represented by particles. This puts a disproportionately large 
number of particles at the higher velocities. In situations where 
only suprathermal particles are resonant, the code will accurately 
simulate phenomena which would normally require hundreds of 
millions of particles. Concomitantly, the noise level will be much 
less than that of a pure particle code with an equal number of par- 
ticles. The code has been tested on the ion acoustic system and 
found to be stable. It accurately reproduces Landau damping and 
the nonlinear amplitude oscillations of the O'Neil solution. At a 
moderate temperature ratio, 10 less than T/sub e//T/sub i/ less 
than 30, two nonlinear phenomena characterize the ion acoustic 
system. These are nonlinear wave modulations via resonant parti- 
cles and wave steepening via harmonic generation. In the fluid 
limit the latter results in the system periodically reproducing the 
initial state. The hybrid algorithm is used to examine the effects of 
resonant particles on this recurrence phenomenon. For small am- 
plitudes and long wavelengths, the situation is well described by a 
Korteweg-deVries equation argumented to include a time depen- 
dent damping term. The results indicate that trapped particles do 
not stabilize the harmonic generation and the recurrence of the in- 
itial wave form continues in occur periodically. 


22170 Turbulence spectrum of intense shortwave plasma oscil- 
lations. Khakimov, F.K.; Tsytovich, V.N. (V. I. Lenin Tadzhyk 
State University, Dushanbe). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 20: No. 10, 1296-1300(Oct 1975). 

The turbulence spectrum for small-k plasma oscillations is 
determined. It is shown that the form of the spectrum is modified 
at small k although the k~* dependence is preserved for moderate 
values of k. (AIP) 


22171 Nonlinear saturation in parametric excitation of Alfven 
waves. Elfimov, A.G.; Nekrasov, F.M. Sov. Phys. - Tech. Phys. 
(Engl. Transl.); 20: No. 10, 1300-1302(Oct 1975). 

The nonlinear stage of the parametric (decay) instability of 
an external high-frequency magnetoacoustic wave which decays 
into two Alfven waves is studied in the collisional mag- 
netohydrodynamic approximation. When allowance is made for the 
self-consistent motion of the plasma along the constant magnetic 
field Hy under the influence of the Alfven wave nonlinear stabiliza- 
tion is found. Estimates are made of the stationary amplitudes of 
the harmonics of the parametrically excited Alfven wave in the 
one-dimensional approximation; the limits within which this ap- 
proximation can be applied to real systems are indicated. (AIP) 


22172 Collisionless absorption of waves in plasma. Tyzhnenko, 
A.G.; Khizhnyak, N.A. (A. M. Gor’kii State University, Khar’kov). 
Sov. Phys. - Tech. Phys. (Engl. Transl.); 20: No. 10, 1307- 
1310(Oct 1975). 

The dielectric constant is obtained for a collisionless plasma 
with a random distribution of inhomogeneities having a time-vary- 
ing density. If the pulsation frequency is a multiple of the natural 
frequencies of the inhomogeneity, the imaginary part of the dielec- 
tric constant has a constant term which determines the absorption 
of a transverse wave. The absorbed power is proportional to the 
cube of the amplitude of the density variation. (AIP) 


22173 Thermomagnetic shock waves in plasmas. Glatman, R.A. 
(State Institute for the Planning of Nickel Industry Establishments, 
Leningrad). Sov. Phys. - Tech. Phys. (Engl. Transl.); 20: No. 11, 
1526-1529(Nov 1975). 

Discontinuous flows of a special kind: thermomagnetic 
shock waves: can exist in a nonequilibrium plasma with a tempera- 
ture gradient in a magnetic field. The properties of these waves are 
studied, and conditions for their existence are formulated. Rarefac- 
tion shock waves are possible. The intensity of the compressional 
and rarefaction waves cannot exceed a critical value which is 
governed by the magnitude of the temperature gradient. In a 
steady-state, unperturbed medium the magnetic fields on the two 
sides of the discontinuity remain in the same direction as time 
om and the angle between these fields remains constant. 
(AIP) 
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22174 Cross-field energy transport by waves. Rosen- 
bluth, M.N.; Liu, C.S. (Institute for Advanced Study, Princeton 
University, Princeton, New Jersey 08540). Phys. Fluids; 19: No. 6, 
815-818(Jun 1976). 

Energy transport across a magnetic field by plasma and ion 
waves is shown to be an important process even in thermal 
equilibrium, because their propagation is uninhibited by the mag- 
netic field and their long mean free path. (AIP) 


22175 Parametric decay of electromagnetic waves into two 
plasmons and its consequences. Liu, C.S.; Rosenbluth, M.N. 
(Department of Physics and Astronomy, University of Maryland, 
College Park, Maryland 20742). Phys. Fluids; 19: No. 7, 967- 
971(Jul 1976). 

The parametric decay of the laser radiation into two plasma 
waves at the quarter critical density of an inhomogeneous plasma 
is analyzed. The growth rate and threshold of the absolute insta- 
bility are derived. The bound on the saturation level of the plasma 
waves is obtained from the consideration of the pump depletion. 
The scattered radiation at 3/2 w». due to the beating of the incident 
wave with the backward plasma wave is calculated and compared 
with observations. (AIP) 


22176 Experimental studies of lower hybrid wave propagation. 
Bellan, P.M.; Porkolab, M. (Plasma Physics Laboratory, Princeton 
University, Princeton, New Jersey 08540). Phys. Fluids; 19: No. 7, 
995-1006(Jul 1976). 

Experimental measurement of the dispersion and damping 
of externally excited lower hybrid waves are presented. A multiple- 
ring slow-wave antenna, having 27/k/subz/=23 cm, is used to 
excite these waves in the Princeton L3 or L4 linear devices 
(B=0.5—2.8 kG uniform to +- 1% for 1.6 m, n=10" cm”, 
T/sube/=3—5 eV, T/subi/approximately-less-than0.1 eV, He gas, 
plasma di ter approximately equal to 10 cm). The waves are lo- 
calized in a spatial wave packet that propagates into the plasma 
along a conical trajectory which makes a small angle with respect 
to the confining magnetic field. Measurements of the dependence 
of wavelength on frequency are in good agreement with the cold 
plasma dispersion relation. Measured values of the wave damping 
are in good agreement with Landau damping by the combination 
of the main body of the electron distribution and an approximately 
30% high energy (T/sube/=15—30 eV) electron tail. (AIP) 


22177 Electrostatic waves in an inhomogeneous collisionless 
plasma. Lindgren, N.E.; Langdon, A.B.; Birdsall, C.K. (Department 
of Electrical Engineering and Computer Sciences and the Elec- 
tronics Research Laboratory, University of California, Berkeley, 
California 94720). Phys. Fluids; 19: No. 7, 1026-1034(Jul 1976). 

Small amplitude electrostatic ion-cyclotron waves are ex- 
amined under a variety of conditions, with emphasis on nonu- 
niform density plasmas, and, in particular, on the drift-cyclotron 
flute instability. The plasma is assumed collisionless and uniform in 
temperature. Rather than seeking plasma parameters which yield 
marginal stability, solutions of the dispersion relations for various 
parameter values have been obtained in such a way as to discover, 
for example, the frequencies and wavelengths at which the growth 
rate is the largest and which therefore are most likely to be seen 
experimentally. Perpendicular velocity distributions range from 
Maxwellian to an idealized (monoenergetic) loss cone. Some new 
features of known modes are discussed. Connections are made 
between branches of the solutions in various limits and other 
modes such as the electron drift waves. (AIP) 
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22178 (ANL/CTR—76-1) Tokamak Engineering Technology 
Facility scoping study. Stacey, W.M. Jr.; Abdou, M.A.; Bolta, C.C. 
(Argonne National Lab., Ill. (USA)). Mar 1976. Contract W-31- 
109-Eng-38. 179p. Dep. NTIS $7.50. 

A scoping study for a Tokamak Engineering Technology 
Facility (TETF) is presented. The TETF is a tokamak with R = 3 
m and I/sub p/ = 1.4 MA based on the counterstreaming-ion torus 
mode of operation. The primary purpose of TETF is to demon- 
strate fusion technologies for the Experimental Power Reactor 
(EPR), but it will also serve as an engineering and radiation test 
facility. TETF has several technological systems (e.g., supercon- 
ducting toroidal-field coil, tritium fuel cycle, impurity control, first 
wall) that are prototypical of EPR. 


22179 (CONF-750905—P1, pp 7) Empirical tokamak scaling. 
Hugill, J. (Culham Lab., Eng.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 


2332 ERDA ENERGY RESEARCH ABSTRACTS 


In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5, 1975. Volume I. 

Data from various experiments are fitted to three types of 
empirical scaling laws, for which tau/sub E/ varies as a, a or a°. 
The — are used to predict the performance of future large 
tokamaks. 


22180 
Tokamak. Barde 
France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Tokamak discharges of 40 to 65 kA have been achieved in 
the PETULA installation using a metallic liner. Measurements of 
T/sub e/(r,t), n/sub e/(r,t).. at SO KA and 16 kGauss are reported. 


22181 (CONF-750905—P1, pp 51) Fast plasma compression 
in slit metal vessel. Eberhagen, A.; Herold, H.; Wilhelm, R. (Max- 
Planck-Institut fuer Plasmaphysik, Garching, Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

The applicability of slit metal vessels for fast magnetic 
plasma compression is experimentally investigated. The scaling law 
for the limiting E-fields as function of pressure, gap width and 
material is given and special problems associated with long way 
arcing at low pressures are discussed. 


22182 (CONF-750905—P2) Seventh European conference on 
controlled fusion and plasma physics, Lausanne, Switzerland, 1—5 
September 1975. Volume II. Invited papers, supplementary papers, 
post-deadline papers. (Ecole Polytechnique Federale, Lausanne 
(Switzerland)). 1975. 300p. Ecole Polytechnique Federale de 
Lausanne, Switzerland. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

Separate abstracts were prepared for the 23 included 
papers. (MOW) 


22183 (CONF-750905—P2, pp 14-23) Low and high density 
operation of Alcator. Boxman, G.J. (FOM, Jutphaas, Netherlands); 
Coppi, B.; de Kock, L.C.J.M. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume II . 

Two main plasma regimes are identified in Alcator, depend- 
ing on the value of the streaming parameter, xi identical with 
(u/sub parallel//v/sub the/), where u/sub parallel/ and v/sub the/ 
are the electron drift and thermal velocities. For high xi(greater 
than or equal to 0.4 in H,) two-component electron distribution 
functions are obtained, rf emission at frequencies greater than and 
equal to the ion plasma frequency, and strong ion heating up to 
temperatures of 1 keV occurs. For low values of xi (generally ob- 
tained by pulsed gas injection), the distribution function is Max- 
wellian; nearly classical resistivity and rates of bremsstrahlung 
emission are observed. The energy replacement time tau/sub E/ is 
found to increase roughly in proportion to the density. In the ex- 
tremes of the two regimes T/sub i/ approximately T/sub e/. 
Preliminary results of ion heating by rf injection near the lower 
hybrid frequency are reported. 


22184  (CONF-750905—P2, pp 24-37) Confinement and 
neutral in ORMAK. Lyon, J.F. (Oak Ridge 


(CONF-750905—P1, pp 12) First results of PETULA 
t, R.; Bernard, M.; Briffod, G. (CEN, Grenoble, 


injection 
National Lab., TN). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume Il . 

The ORMAK operating regime has been extended to higher 
toroidal fields, discharge currents, and neutral injection power. 
Confinement studies have concentrated on anomalous electron 
energy transport (through scaling studies at constant q), and the 
effects of MHD instabilities (through soft x-ray fluctuations) and 
impurities (through Z/sub eff/(r) measurements). Ion heating in- 
creases linearly with coinjection power, and counterinjection heat- 
ing efficiency increases with discharge current. 


22185 (CONF-750905—P2, pp 38-49) Investigations on the 
Soviet tokamaks. Razumova, K.A. (Inst. of Atomic Energy, 
Moscow). 1975. 
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From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 

lasma physics, Lausanne, Switzerland, 1—5 September 1975. 
olume II . 

A discussion of the disruptive instability is given. The scal- 
ing law for the confinemen time and the mechanisms of the parti- 
cle and energy losses are discussed. The minimum permissible 
value of q and the maximum value of B = (8anT)/(H?) are 
described. The effects and behavior of impurities in tokamaks are 
also mentioned. (MOW) 


22186 (CONF-750905—P2, pp 81-90) E: tal results on 
JAERI Tokamaks. Shimomura, Y. (Japan Atomic Energy Research 
Inst., Tokai). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume II . 

This paper describes recent experimental results on JFT-2a 
and JFT-2. In JFT-2a, a separatrix magnetic surface is stably ob- 
tained, and heat and particle fluxes to the divertor are investigated. 
In JFT-2, plasma densities in hydrogen and helium discharges are 
investigated. 


22187 (CONF-750905—P2, pp 91-101) Objectives of the JET 
experiments. Noll, P. (KFA, Juelich, Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume II . 

Experiments of the size of JET are necessary to define the 
operating conditions of a future test reactor. Present estimates in- 
dicate that the achievement of T/sub i/ greater than 5 keV and 
n(o) times tau/sub E/ greater than 10'* cm~*s should become 
possible in JET. The areas of main concern are: (a) behavior of 
impurities, (b) control of the current density profile, (c) uncertain- 
ty about the present electron energy loss and about the transport 
behavior in future low collisional regimes, (d) uncertainty about 
heating methods in future Tokamaks. New information relevant to 
JET will come from the presently approved Tokamak programmes 
within the next 5 years. The flexibility of JET will permit response 
to this information without major changes of the design. 


— (CONF-750905—P2, pp 119-126) Review of the IAEA 
on large fusion tokamak projects. Kuznetsov, E.I.; 
pag V.S. (Inst. of Atomic Energy, Moscow). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume II . 

The main objective of the meeting was to consider four 
large tokamak devices, namely: JET, designed by scientists of the 
European Community countries; TFTR (TCT) designed in the 
USA; DFTR (T-20) designed in the USSR and JT-60 designed in 
Japan. These four projects were subjected to general considera- 
tion. A more detailed comparison of different systems in the 
devices was made. Conceptual designs of fusion reactors and fu- 
ture fusion power plants were discussed. There was also a general 
discussion on CTR research programs and on perspectives of 
developing a fusion power plant system. 


22189 (CONF-750905—P2, pp 137- = a pinch experi- 
ments. Hofmann, F.; Bighel, L.; Peiry, J.M. 

From 7. European conference on peated fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume Il. 

A brief survey is given of the major belt pinch facilities 
around the world. The Lausanne Belt Pinch experiment is 
discussed and the results of recent measurements are presented. 


22190 (CONF-750905—P2, pp 151-160) Recent high- stel- 
larator experiments at Garching. Fuenfer, E.; Kaufmann, M.; Neu- 
hauser, J.; Schramm, G. (Max-Planck-Institut fuer Plasmaphysik, 
Garching, Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume Il . 

After a short description of the basic ideas of the High-8 
Stellarator (HBS), the results of the toroidal HBS experiment 
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ISAR TI-A are summarized and new results from the modified 
version ISARhT1-B with large rho = | plasma distortion (delta, 
greater than or equal to 3; helically shaped quartz tube and mag- 
netic field coil) are presented. In spite of the large helical distor- 
tion, the equilibrium was obtained without strong helical oscilla- 
tions. Furthermore, no 6—delta, restriction was found in contrast 
to sharp boundary theory, but in agreement with a recent unscaled 
calculation. The equilibrium was unstable to the m = 1, k approxi- 
mately 0 mode (high compression ratio, i.e. no wall stabilization). 
Only in the absence of gyrostabilization (w/sub g/ x tau/sub ii/ less 
than or equal to 1, r/sub p//r/sub g/ greater than or equal to 7) m 
= 2 instability was observed. 


22191 (CONF-750905—P2, pp 161-171) Recent mirror 
machine results and their im for mirror systems. Post, 
R.F. (Univ. of California, Livermore). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume II . 

Improved confinement recently achieved in the Livermore 
2XIIB experiment is interpreted in terms of warm plasma stabiliza- 
tion of the drift-cone mode. The same theoretical model explains 
present and earlier mirror observations and also predicts improved 
prospects for achieving classical plasma loss rates in mirror fusion 
reactors. 


22192 (ERDA—76-74) Assessment of the role of magnetic 
mirror devices in fusion power development. (Energy Research and 
Development Administration, Washington, D.C. (USA)). Apr 
1976. 21p. Dep. NTIS $3.50. 

This report is an assessment of recent progress in the Open 
Systems (Magnetic Mirror) program and considers the general 
question of which roles the mirror program should play in the na- 
tional fusion effort. The panel conclusions, planning, and present 
status of mirror research are presented. (MOW) 


22193 (INIS-mf—2006) Physics and the energy industry. 
Summer school in physics. (Flinders Univ. of South Australia, 
Bedford Park. School of Physical Sciences). Jan 1974. vp. NTIS 
(US Sales Only). 

Separate entries were prepared for each paper and included 
in the data base. 


22194 (JEN—315) Introduction to the controlled nuclear fu- 
sion (magnetic containment systems). Cabrera, J.A.; Guasp, J.; Mar- 
tin, R. (Junta de Energia Nuclear, Madrid (Spain)). 1975. 53p. (In 
Spanish). NTIS (US Sales Only). 

11 refs. 

The magnetic containment systems, their more important 
features, and their potentiality to became thermonuclear reactors 
is described. The work is based upon the first part of a set of lec- 
tures dedicated to Plasma and Fusion Physics. 


22195 (LA—6024) Conceptual design study of a scyllac fusion 
test reactor. Thomassen, K.I. (comp.). (Los Alamos Scientific 
Lab., N.Mex. (USA)). Jul 1975. Contract W-7405-ENG-36. 202p. 
Dep. NTIS $8.75. 

The report describes a conceptual design study of a fusion 
test reactor based on the Scyllac toroidal theta-pinch approach to 
fusion. It is not the first attempt to describe the physics and 
technology required for demonstrating scientific feasibility of the 
approach, but it is the most complete design in the sense that the 
physics necessary to achieve the device goals is extrapolated from 
experimentally tested MHD theories of toroidal systems,and it uses 
technological systems whose engineering performance has been 
carefully calculated to ensure that they meet the machine require- 
ments. 


22196 (MATT—1253) Possible fusion reactor. Yoshikawa, S. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). May 1976. 
Contract E(11-1)-3073. 12p. Dep. NTIS $3.50. 

A scheme to improve performance characteristics of a 
tokamak-type fusion reactor is proposed. Basically, the tokamak- 
type plasma could be moved around so that the plasma could be 
heated by compression, brought to the region where the blanket 
surrounds the plasma, and moved so as to keep wall loading below 
the acceptable limit. This idea should be able to help to economize 
a fusion reactor. 


22197 (ORNL—5154) Thermonuclear Division annual 
progress for period ending December 31, 1975. (Oak Ridge 
National Lab., Tenn. (USA)). Jun 1976. Contract W-7405-eng-26. 
216p. Dep. NTIS $7.75. 

Separate abstracts were prepared for the 7 included sec- 
tions. (MOW) 
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22198 (ORNL—5154, pp 153-167) Experimental Power Reac- 
tor program. Attenberger, S.E.; Ballou, J.K.; Bettis, E.S. Jun 1976. 

In Thermonuclear Division annual progress report for 
period ending December 31, 1975. 

The Tokamak Experimental Power Reactor (EPR) Scoping 
Study initiated in Summer 1974 was carried through and 
completed in Spring 1975. The principal EPR systems were in- 
vestigated in order to identify problem areas and propose possible 
design solutions. On the basis of this scoping work a Tokamak 
EPR Reference Design was established. Neutronics and heat 
transfer calculations, coupled with mechanical design and materials 
considerations, were used to develop a blanket and shield which 
can operate at high temperature, protect the surrounding coils, be 
remotely maintained, and, in a few experimental modules, breed 
tritium. NbsSn and NbTi superconductors are used in the toroidal 
field coil design. The coil system was developed for a maximum 
field of 11 T at the winding (to give a field on axis of 4.8 T). Ef- 
forts were also directed toward (1) improving design elements 
(blanket, magnet conductor, and structure), (2) examining the key 
plasma uncertainties (fueling, shape, and operating limits), and (3) 
understanding the implications of the central features of the design 
(the duty cycle, remote maintenance cycle, and benefit/cost of the 
overall system). 


22199 (ORNL/TM—5418) EPR and TNS. Clarke, J.F. (Oak 
Ridge National Lab., Tenn. (USA)). Jun 1976. Contract W-7405- 
eng-26. 16p. Dep. NTIS $3.50. 

The recognition of the need for an intermediate CTR ex- 
periment, to be constructed before the first experimental power 
reactor (EPR) is discussed. This device, called the next step 
(TNS), is the logical successor of the Technology Test Assembly 
with Plasma (TTAP) concept. The TNS has derived its basic func- 
tion from the TTAP; namely, operational testing of EPR-relevant 
technologies and plasma control techniques. The technical reasons 
which militate against the possibility of successful EPR construc- 
tion of 1985 are discussed. The scientific and technological 
reasons which favor completion before 1985 of a TNS facility 
which would accomplish many of the purposes of the EPR are 
described. (MOW) 


22200 (UCRL—50025-76-1) Electronics Engineering Depart- 
ment quarterly report No. 1, 1976. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 10 Mar 1976. Contract W- 
7405-Eng-48. 32p. Dep. NTIS $4.00. 

Separate abstracts were prepared for the 7 included sec- 
tions. (MOW) 


22201 (UWFDM—68(Vol.1)) UWMAK-I: a Wisconsin to- 
roidal fusion reactor design. Volume I. (Wisconsin Univ., Madison 
(USA). Dept. of Nuclear Engineering). 15 Mar 1974. 771p. Dep. 
NTIS $18.75. 

The design details of a low-8, D-T fusion reactor based on 
the Tokamak confinement concept is described. Included in the re- 
port are technological problems that have been assessed or un- 
covered, whether or not detailed solutions are presented. The ther- 
mal power output of the plant is 5000 MW. The basic structural 
material is 316 stainless steel and the heat transfer medium is lithi- 
um. Materials compatibility limits the maximum temperature to 
500°C implying an electrical output of approximately 1500 
MW/sub e/ is to be expected. The plasma is characterized by an 
average toroidal beta of 0.052 and an average poloidal beta of 
1.08. The nominal plasma radius is 5 meters and the torus radius is 
13 meters, giving an aspect ratio of 2.6. The ion and electron tem- 
peratures are 11.1 keV and 11 keV, respectively, and the average 
ion density is 0.8 x 10'* (D+T) ions/cm*. The mean particle con- 
finement time is 14.2 seconds and the fractional burnup is 7.2 per- 
cent, and the burn time is 5400 seconds. 


22202 (UWFDM—68(Vol.2)) UWMAK-I: a Wisconsin to- 
roidal fusion reactor design. Volume II. (Wisconsin Univ., Madison 
(USA). Dept. of Nuclear Engineering). May 1975. 247p. Dep. 
NTIS $8.00. 

The details of the balance of plant studies (power cycle, 
plant layout, environmental impact, resource requirements and 
economics) for the D-T Tokamak fusion power plant UWMAK-I 
are given. 


22203 (ERDA-tr—140) Vacuum chamber of the experimental 
thermonuclear reactor, Tokamak (T-20). Ivanov, V.V.; Karasev, 
B.G.; Malyshev, I.F.; Odintsov, V.N.; Saksaganskii, G.L. [nd]. 
Translation of Russian report. 25p. Dep. NTIS $3.50. 

The main installation parameters of the T-20 are outlined. 
The mechanical and electrical requirements of the vacuum 
chamber are described along with construction techniques. 
(MOW) 
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22204 (ERDA-tr— 129) Selected papers from Atomnaya Ener- 
giya on controlled thermonuclear reactors. Translation of selected 
articles from the Russian journal Atomnaya Energiya (1975). 48p. 
Dep. NTIS $4.00. 

Separate abstracts were prepared for 5 of the included 
papers. The remaining paper appeared previously in NSA. (MOW) 


22205 (ERDA-tr—129, pp vp, Paper 1) Place of hybrid reac- 
tors in the world’s energy - Golovin, I.N. 1975. Translated 
from At. Energ. (USSR); 39: No. 6, 379-386(Dec 1975). 

In Selected papers from Atomnaya Energiya on controlled 
thermonuclear reactors. 

Brief discussions are given for the following: (1) the steady- 
state reactor, (2) a cyclic tokamak reactor, (3) neoclassical 
theory, (4) empirical theory, (5) injection reactors, (6) hybrid 
tokamak reactors, (7) hybrid open reactors, and (8) hybrid injec- 
tion reactors. (MOW) 


22206 (ERDA-tr—129, pp vp, Paper 3) Conferences and 
meetings: a meeting on the plans for large thermonuclear installa- 
tions tokamak. Kuznetsov, E.]. 1975. Translated from At. Energ. 
(USSR); 39: No. 6, 439-440(Dec 1975). 

In Selected papers from Atomnaya Energiya on controlled 
thermonuclear reactors. 

A brief discussion of the topics considered at an interna- 
tional CTR meeting in Dubna, June 4-11, 1975, is presented. The 
discussions covered the complete engineering program. (MOW) 


22207 (ERDA-tr—129, pp vp, Paper 4) Seminar on prospects 
for fission and fusion breeders. Eliseev, G.A.; Kochenov, A.S. 
1975. Translated from At. Energ. (USSR); 39: No. 6, 440- 
441(Dec 1975). 

In Selected papers from Atomnaya Energiya on controlled 
thermonuclear reactors. 

The seminar was held at the beginning of 1975 in the 
Kurchatov Institute of Atomic Energy. Fuel breeding and materials 
problems were discussed. A summary of these discussions is given. 
(MOW) 


22208 (ERDA-tr— 124) Second meeting of the Soviet-American 
Coordinating Committee on Thermonuclear Energy. Eliseev, G.A.; 
Khoklov, D.F. Translated from At. Energ. (USSR); 39: 374- 
375(1975). Sp. Dep. NTIS $3.50. 

The agenda of the second meeting of the Coordinating 
Committee included a discussion of the current programs and 
plans of research in the field of CTS in the two countries, as well 
as an analysis of the prospects and possible paths for solving the 
problem of the creation of thermonuclear power engineering. Con- 
sideration was given to the results of the first year of collaboration, 
the program of collaboration in the current year was refined, and a 
preliminary plan of a program of scientific and technical collabora- 
tion for 1976 was prepared. 


PHYSICS AND BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 22327 


22209 (CONF-750905—P1, pp 128) RINGBOOG: a toroidal 
discharge in a gas blanket. Schueller, F.C.; de Haas, R.S.; Ornstein, 
L.T.M.; de Kock, L.C.J.M.; Schrader, W.J.; van Os, J. (FOM-In- 
stituut voor Plasmafysica, Jutphaas, Netherlands). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

A magnetized toroidal discharge with currents up to 25 kA 
is studied in a hydrogen atmosphere with pressures up to 0.1 Torr. 
Anomalous plasma heating is found; there are clear indications of 
weak plasma turbulence at low ratios of electron drift velocity to 
ion sound speed. 


22210 (EUR—5307) Pulsed fusion reactors. International 
school of fusion reactor technology Ettore Majorana. (Commission 
of the European Communities, Luxembourg). 1975. 758p. NTIS 
(US Sales Only). 

From Course on pulsed fusion reactors; Erice-Trapani, Italy 
(9 Sep 1974). 

Published by Pergamon Press, Oxford. 

This summer school specialized in examining specific fusion 
center systems. Papers on scientific feasibility are first presented: 
confinement of high-beta plasma, liners, plasma focus, compression 
and heating and the use of high power electron beams for ther- 
monuclear reactors. As for technological feasibility, lectures were 
on the theta-pinch toroidal reactors, toroidal diffuse pinch, electri- 
cal engineering problems in pulsed magnetically confined reactors, 
neutral gas layer for heat removal, the conceptual design of a se- 
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ties of laser fusion power plants with ‘’Saturn’’, implosion experi- 
ments and the problem of the targets, the high brightness lasers for 
plasma generation, and topping and bottoming cycles. Some 
problems common to pulsed reactors were examined: energy 
storage and transfer, thermomechanical and erosion effects in the 
first wall and blanket, the problems of tritium production, radia- 
tion damage and neutron activation in blankets, and the magnetic 
and inertial confinement. 


22211 (ORNL/TM—5104) Study of tritium removal from fu- 
sion reactor blankets of molten salt and lithium—aluminum. Talbot, 
J.B. (Oak Ridge National Lab., Tenn. (USA)). Mar 1976. Con- 
tract W-7405-eng-26. 83p. Dep. NTIS $5.00. 

Thesis. Submitted to Pennsylvania State Univ., University 
Park. 

The sorption of tritium by molten lithium—bismuth (Li—Bi, 
approximately 15 at. percent lithium) and solid equiatomic lithi- 
um—aluminum (Li—Al) was investigated experimentally to evalu- 
ate the potential applications of both materials in a controlled 
thermonuclear reactor. The Li—Bi alloy was proposed to counter- 
currently extract tritium from a molten salt (Li,BeF,) blanket. 
However, because of the low solubility (less than 10 ppb) at tem- 
peratures ranging from 500 to 700°C, the extraction process is not 
attractive. 


22212 (UCRL—77284) *“U breeding and neutron multiplying 
blankets for fusion reactors. Cook, A.G.; Maniscalco, J.A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
22 Sep 1975. Contract W-7405-Eng-48. 22p. (CONF- 
760622—13). Dep. NTIS $4.25. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

In this work, along with a previous paper three possible uses 
of 14-MeV deuterium—tritium fusion neutrons are investigated: 
energy production, neutron multiplication, and fissile-fuel breed- 
ing. The results presented include neutronic studies of fissioning 
and nonfissioning thorium systems, tritium breeding systems, vari- 
ous fuel options (UO,, UC, UC,, etc.), and uranium as well as 
refractory metal first-wall neutron-multiplying regions. A_ brief 
energy balance and an estimate of potential revenues for fusion 
devices are given to help illustrate the potentials of these designs. 


22213 238) pulsed sphere measurements and CTR fu- 
sion—fission blanket calculations. Wong, C.; Anderson, J.D.; 
Haight, R.C.; Hansen, L.F.; Komoto, T. (Univ. of California, Liver- 
more). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 704- 
707(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol.2); CONF-750303—P2. 

The neutron emission spectra from ***U spheres pulsed with 
14-MeV neutrons have been measured from the source energy 
down to 10 keV and have been compared with calculations em- 
ploying ENDF/B-IV and ENDL cross sections. The low energy 
spectra (10 keV to 1 MeV) are best described using ENDF/B-IV 
cross sections while the high energy spectra (2 MeV to 15 MeV) 
are best described using ENDL cross sections. It is concluded that 
use of ENDL cross sections should yield the best estimate of triti- 
um breeding and ENDF/B-IV that of Pu breeding in a CTR fusion- 
fission blanket. 


22214 (UCRL-Trans—11020) Process for initiation and 
production of fission microexplosions for controlled release of 
nuclear energy, means for execution of the process and its aprplica- 
tions. Winterberg, F. Feb 1976. Translation of Belgian Patent 
809,586. ISp. Dep. NTIS $3.50. 

The present invention is based on the fact that, by a con- 
centrated use of laser or electron beams it is possible to obtain 
very high material densities, which however were provided only for 
thermonuclear materials. This invention relates to a process ac- 
cording to which the fissile material, such as U-235, U-233, Pu- 
239, or combinations of these materials, can be compressed very 
strongly by laser, electron or ion beams or by combinations of 
these beams, for the initiation of a chain reaction so that a critical 
configuration results. 


22215 High-gain fusion—fission reactor for producing *“U. Su, 
S.F.; Woodruff, G.L.; McCormick, N.J. (Univ. of Washington, 
Seattle). Nucl. Technol.; 29: No. 3, 392-405(Jun 1976). 

The neutronics of several fusion-fission hybrid reactors were 
studied to develop a design capable of producing *°U while main- 
taining a self-sufficiency in tritium. High breeding rates are 
achieved by using an equilibrium concentration of **U and 
instead of thorium in a converter region to produce a significantly 
greater multiplication of the 14-MeV source neutrons. The final 
blanket design has an 18-cm neutron converter that consists of 
0.5-in.-diam pins of 92 percent **U/8 percent **Pu with a 0.7-in. 
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pitch. The 40-cm breeding region consists of 0.5-in.-diam pins of 
ThC with 0.6-in. pitch; the overall blanket thickness is 102 cm. 
The tritium and fissile breeding ratios are 1.052 and 1.880, respec- 
tively, and there are 3.537 **U nuclei produced per fusion 
neutron. An analysis of the performance of the blanket over a 2-yr 
period was carried out, including the buildup and depletion of fis- 
sionable nuclides and fission products. The final design requires an 
inventory of approximately 30,000 kg of *Pu, which must be 
produced for the design to be viable. A preliminary static and 
time-dependent study was done for a startup cycle to serve this 


purpose. 
MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 20340, 20342, 20346 


22216 (BNL—20991) Structural effects on fusion reactor blan- 
kets due to liquid metals in magnetic fields. Lehner, J.R.; Reich, 
M.,; Powell, J.R. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1976. 6p. (CONF-760622—1). Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

The transient stress distribution caused in the blanket struc- 
ture when the plasma current suddenly switches off in a time short 
compared to the L/R decay time of the liquid metal blanket was 
studied. Poloidal field of the plasma will induce a current to flow 
in the liquid metal and blanket walls. Since the resistance of the 
liquid lithium will be much less than that of the metal walls, the 
current can be considered as flowing around the blanket near the 
cross section perimeter, but in the lithium. (MOW) 


22217 (BNL—21159) Lew activity aluminum blanket. 
Benenati, R.; Tichler, P.; Powell, J.R. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Mar 1976. 75p. Dep. NTIS $4.50. 

The basic design of the breeding blanket consists of cylin- 
drical aluminium canisters filled with a ceramic bed of moderating, 
shielding, and breeding materials all suitably cooled. A technical 
analysis of the blanket for an EPR design is given. Activation stu- 
dies are presented. The effect of pulsed magnetic fields on module 
structure is investigated. (MOW) 


22218 (CONF-750733—, pp 274-303) Superconductivity and 
technology. Lubell, M.S. (Oak Ridge National Lab., TN). 
1975. 

From Energy sources of the future meeting; Oak Ridge, 
Tennessee, USA (7 Jul 1975). 

In Energy sources for the future. 

The background theory of superconducting behavior is 
reviewed. Three parameters that characterize superconducting 
materials with values of commercial materials as examples are 
discussed. More than 1000 compounds and alloy systems and 26 
elements are known to exhibit superconducting properties under 
normal conditions at very low temperatures. A wide variety of 
crystal structures are represented among the known superconduc- 
tors. The most important ones do seem to have cubic symmetry 
such as the body-centered cubic (NbZr and NbTi), face-centered 
cubic (NbN), and the AIS or B-tungsten structures (Nb;Sn), 
V;Ga, Nb,Ge, Nb,Al, and V;Si). Attempts to understand some of 
the particular phenomena associated with superconductors as a 
necessary prelude to constructing superconducting magnets are 
discussed by the author. The origin of degradation is briefly 
discussed and methods to stabilize magnets are illustrated. The 
results of Oak Ridge National Laboratory design studies of toroidal 
magnet systems for fusion reactors are described. (MCW) 


22219 (CONF-750905—P1, pp 39) Reversed field pinches set 
up by natural and driven field reversals. Butt, E.P. (Culham Lab., 
Abingdon, Eng.); Gowers, C.W.; Mohri, A.; Newton, A.A.; Robin- 
son, D.C.; Verhage, A.J.L.; Watts, M.R.C.; Yin-an, L.; Bodin, 
H.A.B. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

Recent experiments on HBTX I are reported. The relaxation 
towards a lower energy state, which starts with a helical kink, and 
can lead to the natural generation of reversed field (self reversal) 
is a many of the theoretically expected trends have been 
identified. 


(CONF-750905—P1, 


pp 40) Experimental studies of 
field reversal. Buffa, A.; Costa, S.; Nalesso, G.F.; Malesani, G. 
(Univ., Padua). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 
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In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

A number of experiments on toroidal Z pinches, with dif- 
ferent values of initial bias field and various degrees of control on 
the external ‘’flux reservoir’’ has been performed. In many cases 
the plasma drives a reversal associated with an instability of the to- 
roidal field near the walls. A first analysis of the collected data is 
presented 


22221 (CONF-750905—P1, pp 41) Stability and temperature 
measurements on ZT-1. Baker, D.A.; Burkhardt, L.C.; Di Marco, 
J.N.; Forman, P.R.; Haberstich, A.; Howell, R.B.; Karr, H.J.; Or- 
tolani, S.; Schofield, A.E. (Los Alamos Scientific Lab., NM). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

Analysis of the magnetic field profiles set up in the ZT-1 
pinched plasma demonstrated that the degradation of the stability 
of these profiles with time can be attributed to diffusion. lon tem- 
perature measurements of Doppler broadened He II have deter- 
mined its scaling over a range of both I/sub z/ and I/sub z/. 


(CONF-760331—2) Perturbation expansion with 
separated time dependence for eddy current calculations. Carpenter, 
K.H.; Yeh, H.T. (Oak Ridge National Lab., Tenn. (USA)). 1976. 
10p. Dep. NTIS $3.50. 

From Conference on the computation of magnetic fields; 
Oxford, United Kingdom of Great Britain and Northern Ireland 
(31 Mar 1976). 

A particular solution to the eddy current integro-differential 
equations is found in the form of a perturbation expansion with 
separated time dependence. No reference to field values outside 
the conductor is required and a full three-dimensional treatment is 
maintained. Transient behavior of the eddy currents is obtained by 
this method through the technique of fitting the time variation of 
the driving field with a polynomial in time. As an example, the 
case of a thin plate of constant conductivity is studied. The eddy 
current distribution is obtained as a function of time for the exter- 
nal magnetic field of a dipole having ramp time dependence, and 
with the dipole axis perpendicular to the plate. The effects of the 
boundary charges in modifying the eddy current pattern are illus- 
trated. 


22223 (LA—6256-MS) Structural design aspects of magnetic 
coils for a linear theta-pinch hybrid reactor. Bartholomew, R.J. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Feb 1976. Contract 
W-7405-eng-36. 18p. Dep. NTIS $3.50. 

The structural design aspects of a linear theta-pinch hybrid 
reactor (LTPHR) are centered in the solenoidal adiabatic com- 
pression coil (ACC) which must support the high magnetic pulse 
forces that tend to expand the coil and separate the leads. The 
structural model is represented by the theory of elasticity solution 
to a thick-walled cylinder. Dynamic amplification (or attenuation) 
is considered by a shock spectrum technique. A composite materi- 
al is postulated, where the conductor material for each strand is 
clad with a high-strength stainless steel with insulation considered. 
Yield strength (for isolated-pulse operation) and endurance limit 
(for repetitive-pulse operation) for the high-strength steel impose 
magnetic field strength constraints on the coil design. These con- 
straints are combined in an overall energy balance calculation that 
includes neutronic considerations to determine an optimum ACC 
design. The computer code ENBAL was used to incorporate 
neutronic, electrical, and structural constraints into the overall 
energy balance of the LTPHR. The lead separation problem is 
solved by designing spaced clamps to hold the leads together over 
great distances. 


22224 (MATT— 1234) Comparative analysis of a fusion reac- 
tor blanket in cylindrical and toroidal geometry using Monte Carlo. 
Chapin, D.L. (Princeton Univ., N.J. (USA). Plasma — Lab.). 
Mar 1976. Contract E(11-1)- 3073. 38p. Dep. NTIS 

Differences in neutron fluxes and nuclear cca rates ina 
noncircular fusion reactor blanket when analyzed in cylindrical 
and toroidal geometry are studied using Monte Carlo. The in- 
vestigation consists of three phases—a one-dimensional calculation 
using a circular approximation to a hexagonal shaped blanket; a 
two-dimensional calculation of a hexagonal blanket in an infinite 
cylinder; and a three-dimensional calculation of the blanket in tori 
of aspect ratios 3 and 5. The total blanket reaction rate in the two- 
dimensional model is found to be in good agreement with the cir- 
cular model. The toroidal calculations reveal large variations in 
reaction rates at different blanket locations as compared to the 
hexagonal cylinder model, although the total reaction rate is nearly 
the same for both models. It is shown that the local perturbations 


in the toroidal blanket are due mainly to volumetric effects, and 
can be predicted by modifying the results of the infinite cylinder 
calculation by simple volume factors dependent on the blanket lo- 
cation and the torus major radius. 


(MATT— 1236) Molten salt blanket calculations for a 
tokamak hybrid reactor. Chapin, D.L. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Apr 1976. Contract 
E(11-1)-3073. 33p. Dep. NTIS $4.00. 

Several possible blanket designs for use in a tokamak fu- 
sion-fission hybrid reactor are investigated. The main constituent 
of the blanket is a molten salt, possibly with a separate convertor 
region for multiplication of the source neutrons. Both the thorium 
and uranium fuel cycles are analyzed subject to constraints on the 
blanket performance such as high blanket energy multiplication 
and sufficient breeding of tritium and fissile fuel. It is found that 
the behavior depends strongly on the salt composition through the 
ratios of fertile material to fissile material and lithium to fissile 
material. It is also very important to have multiplication of the 
high energy source neutrons in a convertor zone between the 
plasma and the salt. Ways of optimizing this neutron multiplication 
through variations in the convertor zone composition and thickness 
are investigated. 


22226 (ORNL/TM—4821) Procedures for studies 
of costs of superconducting toroidal test assemblies. Thompson, P.B. 
(Oak Ridge National Lab., Tenn. (USA)). May 1976. Contract W- 
7405-eng-26. 3lp. Dep. NTIS $4.00. 

A cost scaling procedure, based on a detailed reference 
conceptual design, has been developed to determine the effects of 
variations in the characteristic parameters of superconducting to- 
roidal field coils on project costs. The primary purpose was to pro- 
vide reasonably simple rational formulae for obtaining approximate 
costs of a complete installation, focusing on the trends and sen- 
Sitivities of costs to changes in various parameters such as field 
strength, coil size, number of coils, and current density rather than 
establishing absolute costs. No results are included here because 
early studies applying these procedures are no longer pertinent to 
the present Superconducting Magnet Development Program. How- 
ever, planning for the Large Coil Project and the preliminary con- 
ceptual design of the Technology Test Assembly with Plasma have 
employed the techniques described and results will be reported in 
the appropriate project documents. 


22227 (ORNL/TM—5043) Considerations of coil 

and electrical connection schemes in large superconducting toroidal 
magnet system. Yeh, H.T. (Oak Ridge National Lab., Tenn. 
(USA)). Mar 1976. Contract W-7405-eng-26. 30p. Dep. NTIS 
$4.00. 

A preliminary comparison of several different coil protec- 
tion and electrical connection schemes for large superconducting 
toroidal magnet systems (STMS) is carried out. The tentative 
recommendation is to rely on external dump resistors for coil pro- 
tection and to connect the coils in the toroidal magnet in several 
parallel loops (e.g., every fourth coil is connected into a single se- 
ries loop). For the fault condition when a single coil quenches, the 
quenched coil should be isolated from its loop by switching 
devices. The magnet, as a whole, should probably be discharged if 
more than a few coils have quenched. 


22228 (ORNL/TM—5394) Letter report for the superconduct- 
ing magnet development program, December 1, 1975—March 1, 
1976. (Oak Ridge National Lab., Tenn. (USA)). May 1976. Con- 
tract W-7405-eng-26. 13p. Dep. NTIS $3.50. 

Summaries of research progress are given for the following 
areas: (1) systems design, (2) coil design, (3) conductor selection 
and test, (4) coil protection, eddy current shielding, and power 
supply, (5) structural analysis and material tests, (6) cryogenics 
and refrigeration, (7) coil fabrication, (8) large coil project, and 
(9) coil testing and evaluation. 


22229 (ORNL/TM—5438) Effects of the poloidal variation of 
the magnetic field on enhanced heat transport in tokamaks. 
Uckan, N.A.; Tsang, K.T.; Callen, J.D. (Oak Ridge National Lab., 
Tenn. (USA)). Jun 1976. Contract W-7405-eng-26. 30p. Dep. 
NTIS $4.00. 

The use of a finite number of coils to generate the toroidal 
field of a tokamak introduces a magnetic field asymmetry and is 
responsible for an additional particle trapping that can affect the 
plasma confinement. The enhanced transport coefficients as- 
sociated with the ripple-induced drifts have been calculated. The 
calculations include both the radial and poloidal variation in the 
magnitude of the field ripple. It is found that the consideration of 
poloidal variation significantly reduces the ripple-trapped transport 
but does not affect the banana-drift diffusion. Results relevant to 
the ORNL Experimental Power Reactor (EPR) reference design 
are discussed. 
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22230 Impact on magnet technology from the development of 
thermonuclear fusion. Toschi, R. (EURATOM-CNEN, Frascati, 
Italy). pp VII-XI of In Fifth international conference on magnet 
technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; Comitato 
Nazionale per |’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The Tokamak scaling laws are briefly discussed. The scaling 
of plasma parameters such as heating, confinement, and power 
output are considered. The present status and possible program of 
magnet development are described. (MOW) 


22231 LIMA: an IBM 370/165 code for calculating magnetic 
field lines of a finite-dimensions coil with axial symmetry. Applica- 
tion to the experiment of magnetic scattering in nuclear reactors. 
Franco, F.; Pedrett, E. (CNEN, Rome). pp 159-167 of In Fifth in- 
ternational conference on magnet technology (MT-5). Sacchetti, 
N. (ed.). Frascati, Italy; Comitato Nazionale per l|’Energia 
Nucleare (1975). 

From 5. international conference on n agnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A code is described which calculates magnetic field com- 
ponents or magnetic field lines of any axially symmetrical coil 
decomposable into finite-dimensions solenoids. Accuracy is 
demonstrated by examples of field lines closing on themselves. Ap- 
plicability of the code to linear fusion machines is pointed out. 


22232 Magnetic field code for handling general current carry- 
ing conductors in three dimensions: MAFCO-W. Yang, T.F. (Univ. 
of Wisconsin, Madison). pp 203-209 of In Fifth international con- 
ference on magnet technology (MT-5). Sacchetti, N. (ed.). 
Frascati, Italy; Comitato Nazionale per |’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

A computer code MAFCO-W has been written for calculat- 
ing magnetic fields of finite size conductors of general configura- 
tion which can be approximated by arc segments or straight seg- 
ments of rectangular cross section. The magnetic field components 
were obtained by integrating the Biot—Savart’s law over the 
volume of the conductor. Their mathematic expressions were first 
reduced to single integration analytically and then integrated nu- 
merically. The magnetic fields for the conceptual Tokamak fusion 
reactors UWMAK-I and II were calculated and analyzed. 


22233 Princeton fusion power plant superconducting magnet 
system and costs. File, J. (Princeton Univ., NJ). pp 281-289 of In 
Fifth international conference on magnet technology (MT-S5). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

This paper describes the superconducting magnet system 
and some of its details for the Princeton University Reference 
Design of a proposed fusion power plant. In addition, an overview 
of the total helium-steam generating plant with expected costs of 
its components is given. 


22234 Toroidal field coils for the Princeton Divertor Experi- 
ment. Citrolo, J.C.; Bushnell, C.W. (Princeton Univ., NJ). pp 290- 
295 of In Fifth international conference on magnet technology 
(MT-S5S). Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale 
per l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The toroidal field coils for the Princeton Divertor Experi- 
ment (PDX) and their supporting structure are described. The spe- 
cial demountable nature of the coils and the problems which result 
from this feature are discussed. The procedures for assembly and 
fabrication of the coils are presented. 


22235 Superconducting magnet development program for fu- 
sion power applications. Ziurys, E.J. (Energy Research and 
Development Administration, Washington, DC). pp 296-300 of In 
Fifth international conference on magnet technology (MT-5). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

An overview of the United States Energy Research and 
Development Administration-Division of Controlled Ther- 
monuclear Research superconducting magnet development pro- 
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gram is presented. Program goals, major areas of concern, program 
structure, and funding requirements are discussed. 


22236 Multifilamentary Nb;Sn conductors for large fusion 
magnets. Gregory, E. (Airco, Inc., Murray Hill, NJ); Marancik, 
W.G.; Ormand, F.T.; Zbasnik, J.P. pp 301-304 of In Fifth interna- 
tional conference on magnet technology (MT-5). Sacchetti, N. 
Italy; Comitato Nazionale per |I’Energia Nucleare 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Some properties of a 67 507 filament Nb;Sn conductor in 
two different configurations are given and a sheathing technique is 
illustrated by stainless cladding such a conductor. A 259 369 fila- 
ment conductor which carries 4500 A at 12 T is described as is a 
664 411 filament conductor which carries 8000 A at 13 T. 


22237 Construction techniques and stress analysis of toroidal 
field magnets for tokamak fusion reactors. Young, W.C.; 
Sviatoslavsky, I.N. (Univ. of Wisconsin, Madison). pp 305-312 of 
In Fifth international conference on magnet technology (MT-5). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The toroidal field magnets which were designed for 
UWMAK-II, the second Tokamak Fusion Power Reactor studied at 
Wisconsin, are described, and loads developed due to out-of-plane 
forces on the toroidal field magnets are discussed. These loads 
which are produced by time varying fields from the transformer 
and vertical field magnets can be shared by the magnet windings, 
the liquid helium and vacuum dewars, and the lateral support 
structure between magnets. 


22238 Investigations on superconducting energy storage 
systems concerning fusion technology. Komarek, P.; Ulbricht, A. 
(Kernforschungszentrum, Karlsruhe, Germany). pp 313-319 of In 
Fifth international conference on magnet technology (MT-5). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

Energy storage and transfer systems with extremly high effi- 
ciency are required for the pulsed magnetic fields of Tokamak- 
and theta pinch-reactors. Considering the energy demand and the 
expected cycle times, different inductive storage systems with and 
without reactive transfer elements are discussed. Limiting condi- 
tions for superconducting switches are derived. A 100 kJ super- 
conducting energy storage-switch system (‘’ESPE2"’) for experi- 
mental investigations is described. 


22239 Shape, field, and mechanical of the jet toroidal 
field coils. Poehichen, R.; Huguet, M. pp 325-331 of In Fifth inter- 
national conference on magnet technology (MT-5). Sacchetti, N. 
(ed.). Frascati, Italy; Comitato Nazionale per |’Energia Nucleare 
(1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The basic components of a Tokamak fusion machine are 
briefly explained. A more detailed description of the toroidal mag- 
net, its supporting structure and the magnetic forces involved pro- 
vide the facts necessary to get an insight into the mechanical 
design problems. The methods employed to compute the magnetic 
field as well as the equilibrium shape of the toroidal coils in case 
of a practical toroidal coil system are outlined. Most emphasis is 
laid on the explanation of the technique used for the mechanical 
analysis and its results. 


22240 Toroidal m field coils for the ASDEX-tokamak. 
Broser, E.; Keilhacker, M.; Kornherr, M.; Niedermeyer, H.; Preis, 
H.; Wesner, F. (Max-Planck-Institut fuer Plasmaphysik, Garching, 
Ger.). pp 332-336 of In Fifth international conference on magnet 
technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; Comitato 
Nazionale per I’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The toroidal magnetic field of the ASDEX divertor 
Tokamak is produced by 16 D-shaped 4,3 m high coils. Calcula- 
tion and design of the coils are briefly described. 


22241 Technological aspects of the cryogenic magnet for the 
Frascati Tokamak. Anzidei, L.; Bettinali, L.; Celentano, G.; 
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Malavasi, G.B.; Righetti, G.B.; Rumi, B.; Salpietro, E.; Toschi, R. 
(CNEN-EURATOM, Frascati, Italy). pp 337-343 of In Fifth inter- 
national conference on magnet technology (MT-5). Sacchetti, N. 
Italy; Comitato Nazionale per |l’Energia Nucleare 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The cryogenic magnet for the Frascati Tokamak has been 
built and is now under final commissioning. Some full and small 
scale models of an elementary coil of the magnet have been built 
to verify the soundness of the design and to solve serious 
technological problems. Results of these tests, properties of materi- 
als choosen and the construction procedure are described. 


POWER SUPPLIES AND CIRCUITRY 


22242 (CONF-750905—P1, pp 46) Z-pinch experiment with a 
novel inductive energy - Jones, I.R.; Murray, E.L.; 
Phillips, M.G.R.; Weber, P.G. (Flinders Univ., South Australia). 
1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

A description is given of the generation of a Z-pinch using a 
novel circuit which both produces large initial power inputs and in- 
hibits secondary wall breakdown. 


22243 (CONF-750905—P1, pp 49) Staged theta pinch experi- 
ments. Linford, R.K.; Downing, J.N.; Gribble, R.F.; Jacobson, 
A.R.; Platts, D.A.; Thomas, K.S. (Los Alamos Scientific Lab., 
NM). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Two concepts are presented for producing theta pinch 
plasmas with larger ratios of plasma radius to discharge tube radius 
than are produced in standard theta pinches. The experiments for 
testing these concepts and preliminary results are described. 


22244 (MATT—1194) Phase controlled rectifier study. 
Bronner, G.; Murray, J.G. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). Mar 1976. Contract E(11-1)-3073. 16p. (CONF- 
751125—143). Dep. NTIS $4.00. 

From IEEE 6. symposium on engineering problems of fusion 
research; San Diego, California, USA (17 Nov 1975). 

This report introduces the results of an engineering study in- 
corporating a computer program to determine the transient and 
steady-state voltage and current wave shapes for a | 2-pulse rectifi- 
er system. Generally, rectifier engineering studies are completed by 
making simplified assumptions and neglecting many circuit 
parameters. The studies incorporate the 3-phase AC parameters in- 
cluding nonlinear source or generator, 3-winding transformer im- 
pedances, and shunt and series capacitors. It includes firing angle 
control, and DC filter circuits with inductive loads. 


22245 (MATT— 1238) Energy system for the generation of 
divertor magnetic fields in the PDX fusion research device. Turitzin, 
N.M. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). May 
1976. Contract E(11-1)-3073. 18p. Dep. NTIS $3.50. 

One of the major problems encountered in the development 
of Tokamak type fusion reactors is the presence of impurities in 
the plasma. The PDX device is designed to study the operation of 
poloidal magnetic field divertors and consequent magnetic limiters 
for controlling and reducing the amount of impurities. A system of 
coils placed at specific locations produces a required field configu- 
ration for the poloidal divertor. This paper describes the system of 
energy supplies required and the interrelations of field coil cur- 
rents during plasma current initiation, growth and steady state. 


22246 (UCRL—50025-76-1, pp 24-27) 2XIIB flat-topping 
power supply enables quasi-steady-state plasma-containment studies. 
10 Mar 1976. 

In Electronics Engineering Department quarterly report No. 
1, 1976. 
The 2XIIB experiment recently demonstrated the feasibility 
of a magnetic-mirror machine with a peak containment field last- 
ing 2 msec. To study plasma confinement under quasi-steady-state 
conditions, the EE Department designated a flat-topping power 
supply for the 2XIIB machine. This power supply makes it possible 
to maintain (flat-top) peak compression-coil current in the 2XIIB 
for up to 10 msec. This article describes the flat-topping power- 
supply system, giving construction details, test results, and some of 


the design considerations and fabrication techniques that went into 
its 


22247 (UCRL—77858) Switching devices for fusion reactors. 
Smith, B.H. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 24 Mar 1976. Contract W-7405-Eng-48. 9p. (CONF- 
760334—1). Dep. NTIS $3.50. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America *USA® (24 Mar 1976). 

Switching and power supply problems of neutral atom beam 
injection systems and superconducting magnets are briefly 
discussed. Typical power supplies for both systems are described. 


22248 Pulsed 300 kJ superconductive energy storage magnet. 
Rhodenizer, R.L.; Ackermann, R.A.; Henning, C.D. 
(Intermagnetics General Corp., Guilderland, NY). pp 320-323 of 
In Fifth international conference on magnet technology (MT-S). 
Sacchetti, N. (ed.). Frascati, Italy; Comitato Nazionale per 
l’Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

As part of a long range program to develop pulsed energy 
storage systems for fusion reactors, a 300 kJ superconductive ener- 
gy storage coil having pulse discharge capability is being developed 
for the Los Alamos Scientific Laboratory. The operating require- 
ments for the coil include the need to discharge 300 kJ from a 
maximum field of about 2.2 T with a 2 msec time constant and a 
maximum energy loss of 900 J. A more stringent operating 
requirement is that the coil not revert to the normal state during 
discharge, which further limits the energy loss to about 150 J. To 
reduce the conductor losses during pulse operation, the coil will be 
wound with a cable conaining 315 transposed strands of 0.4 mm 
diameter wire having a two component (copper and cupro-nickel) 
matrix. Sample cables have been constructed having three stages 
of stranding compacted into a 15 x 5 mm rectangular cross sec- 
tion. In the final form, the cable is expected to achieve a short 
sample current rating of 15 kA at 3 T. Because of the 40 kV ter- 
minal voltage expected during discharge, a single layer winding ar- 
rangement is specified. The finished winding will be 57 cm in 
diameter and 82 cm long. To avoid conductor motion the winding 
will be vacuum impregnated with epoxy and subsequently mounted 
on an epoxy-fiberglass form. 


22249 Air core transformer for the Frascati Tokamak. Andre- 
ani, R.; Lovisetto, L.; Righetti, G-'B. (CNEN-EURATOM, Frascati, 
Italy). pp 344-348 of In Fifth international conference on magnet 
technology (MT-5). Sacchetti, N. (ed.). Frascati, Italy; Comitato 
Nazionale per |’'Energia Nucleare (1975). 

From 5. international conference on magnet technology; 
Frascati, Italy (21 Apr 1975). 

See CONF-750438—. 

The design parameters and system layout are discussed. 
Some construction techniques and performance tests are briefly 
described. (MOW) 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 20189 


FUEL SYSTEMS 


22250 (AD-A—013638/2ST) Accelerators for the fusion pro- 
gram. Interim Sudan, R.N. (Naval Research Lab., Washing- 
ton, D.C. (USA)). Jul 1975. 27p. (NRL-MR— 3073). NTIS $3.75. 

The role of accelerated particle beams in the controlled fu- 
sion program is reviewed. A brief discussion of neutral beam heat- 
ing of tokamak plasma is followed by an account of the physical 
processes underlying the anomalous stopping length of high power 
electron beams in plasmas of different density regimes. Applica- 
tions of such E-beam heating to pulsed fusion systems is noted. 
Finally the recent success of high-power ion accelerators leads to 
serious consideration of their use in generating field reversed 
proton-layers. The magnetic compression of P-layers to reach ener- 
gy and power density required for Lawson breakeven condition is 
examined. (GRA) 


22251 (COO—3028-19) Application of radiation chemical 
in CTRs. Axtmann, R.C. (Princeton Univ., N.J. (USA)). 
7 Aug 1975. 13p. Dep. NTIS $3.50. 

Fuel production by fusion reactors is discussed in terms of 
one of the following five processes: (1) direct application of heat, 
(2) multi-stage, low-temperature, chemical reactions, (3) electroly- 
sis, (4) photolysis, and (5) radiolysis. A project at Princeton to 
produce fuels is described. Application of these processes to the 
different fusion machines is discussed. (MOW) 
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22252 (ORNL/TM—5227) TFTR neutral beam systems con- 
ceptual design. (Oak Ridge National Lab., Tenn. (USA)). Mar 
1976. Contract W-7405-eng-26. 188p. Dep. NTIS $7.50. 

The functions, design requirements, and design descriptions 
of the injection system are described. Cost summaries are given for 
each system and subsystem. The costs presented are for: materials 
procurement; and shipping, assembly, and installation at the Prin- 
ceton site. (MOW) 


22253 (TID—27063) Advanced control and informations 
systems. Task I. Neutral injection beams. Informal progress report 
No. 6, 1 January—31 January 1976. Nevins, J.L.; Metzinger, R.W. 
(Draper (Charles Stark) Lab., Inc., Cambridge, Mass. (USA)). 
1976. Contract E(11-1)-2752. 9p. Dep. NTIS $3.50. 

During this reporting period effort was expended in three 
areas: (1) revision to the source density estimator implementation, 
(2) computer system requirements definition, and (3) a visit to 
ORNL for familiarization with PLT beam design and controls. 


22254 (UCRL—50025-76-1, pp 27-30) EE builds micropellet- 
guidance system for baseball-II plasma-startup tests. 10 Mar 1976. 

In Electronics Engineering Department quarterly report No. 
1, 1976. 

The EE Department has developed an_ electrostatic 
micropellet-guidance system to be used in generating startup 
plasmas in the Baseball-II fusion experiment. A startup plasma 
functions as the initial target for the energetic neutral beams used 
to buildup and sustain the hot, high-density plasma necessary for 
containment research. To generate this initial plasma, LLL plans 
to project solid micropellets of ammonia into the confining mag- 
netic field and then ionize them in flight with a laser beam. The 
trajectory-correction system will guide these free-falling pellets to 
the laser-beam target area. Developing the pellet-startup technique 
is particularly important in the future CTR experiments and mirror 
reactors (as now envisioned) all will use steady-state superconduct- 
ing magnets and, therefore, will require startup plasmas. 


22255 Advanced fuels for nuclear fusion reactors. Rand Mc- 
Nally, J. Jr. (Oak Ridge National Lab., TN). Natl. Bur. Stands. 
(U.S.), Spec. Publ.; No. 425, 683-687(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.~-425( Vol.2); CONF-750303—P2. 

Should magnetic confinement of hot plasma prove satisfac- 
tory at high beta (=*nkT/B* greater than 0.2), nuclear fusion 
fuels other than DT will be important in future fusion reactors. 
The prospect of the advanced fusion fuels DD and *LiD in such fu- 
sion reactors appears very promising provided the system is large, 
well reflected and has a sufficiently high density and temperature 
(high beta). Steady state burning of DD can ensue in a 60 kG 
field, Sm radius reactor for B greater than or equal to 0.1 and wall 
reflectivity R/sub y»/ = 0.9. The first generation thermonuclear 
reactions between D and D or °Li produce the very active, energy- 
rich fuels t and *He which exhibit a high burnup probability in very 
hot plasmas. Steady state burning of *LiD has also been demon- 
strated theoretically for low concentrations of *Li; however, impor- 
tant features of the *LiD system still need to be incorporated in the 
calculation. In particular, there is a need for new and improved 
nuclear cross section data on over 80 reaction possibilities. 


22256 Reactivities for two-com t fusion calculations. 
Miley, G.H.; Towner, H.H. (Univ. of Illinois, Urbana). Natl. Bur. 
Stands. (U.S.), Spec. Publ.; No. 425, 716-721(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

Tables and graphs of fusion reactivities[(sigma v)] are 
readily available for fusion in thermalized (Maxwellian) plasmas 
using common fuels. However, plans to construct the Two-Com- 
ponent Torus (TCT) have created a need for reactivities to 
characterize fusion via high-energy beams interacting with low- 
temperature target plasmas. Such reactivities are derived in the 
present paper for a variety of fuels including D yields T, D yields 
3He, D yields D, T yields T, T yields *He, and p yields ''B. Some 
examples of the use of these reactivities in two-component calcula- 
tions are also described. 


22257 Application of Bondarenko formalism to fusion reactors. 
Soran, P.D.; Dudziak, D.J. (Los Alamos Scientific Lab., NM). 
Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 722-728(Oct 
1975). 


From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

The Bondarenko formalism used to account for resonance 
self-shielding effects (temperature and composition) in a 
Reference Theta-Pinch Reactor is reviewed. A material of interest 
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in the RTPR blanket is “Nb, which exhibits a large number of cap- 
ture resonances in the energy region below 800 keV. Although Nb 
constitutes a small volume fraction of the blanket, its presence sig- 
nificantly affects the nucleonic properties of the RTPR blanket. 
The effects of self-shielding in “Nb on blanket parameters such as 
breeding ratio, total afterheat, radioactivity, magnet-coil heating 
and total energy depositions have been studied. Resonance self- 
shielding of *Nb, as compared to unshielded cross sections, will in- 
crease tritium breeding by approximately 7 percent in the RTPR 
blanket, and will decrease blanket radioactivity, total recoverable 
energy, and magnet-coil heating. Temperature effects change these 
parameters by less than 2 percent. The method is not restricted to 
the RTPR, as a single set of Bondarenko f-factors is suitable for 
application to a variety of fusion reactor designs. 


RADIATION HAZARDS 


(BNWL-SA—5544) Potential environmental effects of 
controlled thermonuclear reactors. Young, J.R.; Gore, B.F. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 1976. 
a E(45-1)-1830. 26p. (CONF-760338—1). Dep. NTIS 


From Topical meeting on environmental aspects) non-con- 
ventional energy resources; Denver, Colorado, United States of 
America *"USA® (1 Mar 1976). 

The following topics are discussed: (1) the fusion reaction, 
(2) approach to the environmental analysis, (3) the reference 
CTR, (4) CTR environmental effects, (5) CTR accident potential, 
and (6) the advanced CTR. (MOW) 


22259 (ERDA—92(Vol.2), pp 638-660) Analysis of tritium in 
the atmosphere released by a CTR. Reene, D.S.; Sandusky, W.F.; 
pom M.T. (Battelle Pacific Northwest Labs., Richland, WA). 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

Removal by atmospheric processes of routinely released 
tritium from a controlled thermonuclear reactor (CTR) has been 
investigated. Based on previous studies, the assumed form of the 
tritium for this analysis was *H,O, or tritiated water vapor. Assum- 
ing a CTR operation in Morris, Illinois, surface water and ground- 
level air concentration values of tritium were computed for three 
space (or time) scales: local (50 Km of a plant), regional (up to 
1000 Km of the plant) and global. Results of the analysis show 
that within 50 Km of the plant atmospheric concentrations of triti- 
um will be the limiting factor for routine releases. On the regional 
and global scale, surface water concentrations tend to become the 
limiting factor. However, both air and surface water tritium con- 
centrations are estimated to be below existing standards during 
normal commercial CTR operations. (auth) 


22260 (UCRL—78012) Tritium-related materials problems in 
fusion reactors. Hickman, R.G. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 2 Apr 1976. Contract W- 
7405-Eng-48. 36p. Dep. NTIS $4.00. 

From Distinguished lecture series; Kirtland Air Force Base, 
New Mexico ;USA: (22 Apr 1976). 

Pressing materials problems that must be solved before triti- 
um can be used to produce energy economically in fusion reactors 
are discussed. The following topics are discussed: (1) breeding 
tritium, (2) recovering bred tritium, (3) containing tritium, (4) 
fuel recycling, and (5) laser-fusion fueling. (MOW) 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 19660 


INERTIAL CONFINEMENT SYSTEMS 
REFER ALSO TO CITATION(S) 20425 


22261 (AD/A—005471) Measurements of reflection and trans- 
mission in a laser-produced plasma. Butler, T.H. (Naval Postgradu- 
ate School, Monterey, Calif. (USA)). Dec 1974. 68p. NTIS $4.25. 

Thesis. 

A high-energy laser with a pulse width of 30 nsecs (FWHM) 
irradiated an aluminum target at an angle 30 degrees from the tar- 
get's normal. The power density at the target’s surface was varied 
between 10* and 10'° W/cm*. Measurements were made of the 
reflective and transmissive characteristics of the ablated surface 
particles, and from the measured data, an absorption coefficient 
was inferred. At intensities greater than 10° W/cm? the transmitted 
beam showed a cutoff approximately 25 nsecs after the start of the 
laser pulse, indicative of the formation of an overdense plasma. All 
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reflection measurements showed that the scattering was primarily 
specular. At intensities between 10° to 10° W/cm’, the reflected 
beam exhibited a narrow pulse attributable to thermal damage at 
the target surface. At intensities of 10° W/cm* or greater, the 
reflected beam also indicated a sharp decrease in amplitude at- 
tributed to absorption in the newly formed plasma. The value of 
the absorption coefficient was calculated to be 0.545. 


22262 (AD/A—006837) The use of a solid target irradiated by 
a high-power laser pulse as a source of cold gas for laser heating ex- 
periments. Memorandum report. Greig, J.R.; Pechacek, R.E. 
(Naval Research Lab., Washington, D.C. (USA)). Feb 1975. 22p. 
(NRL-MR—2994). NTIS $3.25. 

The goal of these experiments is to provide a modestly 
warm plasma which is contained in a magnetic well suitable for fu- 
ture fast compression experiments. Presently, as part of the LINUS 
Program at NRL, terms of a Cusp magnetic field are presented. 
Results are reported of efforts to create such a ‘puff of gas’’ by ir- 
radiating a polyethylene target with 1.06 micrometer radiation 
from a Q-switched Nd/glass laser. 


22263 (CONF-750905—P1, pp 66) KMS fusion high powered 
laser for fusion experiments, its performance and experimental ap- 
plication. Guscott, B.R.; Charatis, G.; Hildum, J.S.; Johnson, R.R.; 
Mayer, F.J.; Moncur, N.K.; Solomon, D.E.; Thomas, C.E. (KMS 
Fusion, Inc., Ann Arbor, MI). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The performance of a high power Nd:glass laser system for 
laser fusion experiments is discussed. A series of well characterized 
target shots is presented, showing the effects of laser power on 
neutron scaling. The microsphere targets used in these experiments 
are discussed, along with techniques for their characterization. 


22264 (CONF-750905—P1, pp 67) Laser fusion, theory, ex- 
periments and lasers at LLL. Emmett, J.L.; Nuckolls, J.H.; Ahl- 
strom, H.G.; Hendricks, C.D.; Coleman, L.W.; Glaze, J.A.; Hol- 
zrichter, J.H.; Dahlbacka, G.H. (Univ. of California, Livermore). 
1975. 

From 7. Europ fe on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

The realization of laser fusion requires ad d develop- 
ments of many disciplines: high power lasers, optics, 2-D mag- 
netofluid dynamic codes, microscopic fast time diagnostics and tar- 
get fabrication. The laser fusion program at LLL which involves 
230 scientists, engineers and technicians has made significant ad- 
vances in all of the above areas. Nd glass lasers are now irradiating 
targets with laser powers of 0.4 - 1.0 terrawatts. Laser fusion tar- 
gets of the exploding pusher genre have produced up to 10’ 14.1 
MeV neutrons from the D + T reaction. By measuring the energy 
spreading of the 3.5 MeV He‘ reaction product it has been demon- 
strated that the results are consistent with an ion temperature of 
1.7 - 1.9 keV. The 2-D code calculations are in good agreement 
with the experimental results which increases the confidence in ex- 
trapolations to break even and net gain targets. Significant ad- 
vances are also described in the fabrication of the microscopic tar- 
gets and in picosecond, micron scale diagnostics. 


22265 (CONF-750905—P1, pp 68a) Experimental study of the 
laser driven shock wave propagation into solid targets. Billon, D.; 
Cognard, D.; Launspach, J.; Patou, C.; Schirmann, D. (CEA, Cen- 
tre d'Etudes de Limeil, Villeneuve-Saint-Georges, France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Plane and cylindrical shock wave propagation through solid 
targets is studied in one-beam and four-beam experiments. Density 
and pressure behind the shock as functions of the absorbed laser 
flux are deduced from the shock velocity using the state equation 
of the material. 


22266 (CONF-750905—P1, pp 68b) Laser interaction with 
aluminum target. Couturaud, J.C.; Faure, C.; Martineau, J. (CEA, 
Centre d'Etudes de Limeil, Villeneuve-Saint-Georges, France). 
1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume I. 


A study concerning the interaction of a laser beam with an 
Al target is presented. Investigations were made of charge state of 
ions, reflectivity and X-line emission. Experimental results were 
compared with a theoretical model. 


22267 (CONF-750905—P1, pp 69) Ion tail filling in laser-fu- 
sion targets. Henderson, D.B. (Los Alamos Scientific Lab., NM). 
1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 

a physics, Lausanne, Switzerland, 1—5 September 1975. 

olume I. 

Thermonuclear burn begins in laser-fusion targets with the 
collapse of the imploding fuel shell. At this instant the ion velocity 
distribution is non-Maxwellian, requiring correction to the com- 
monly used computer simulation codes. This correction is com- 
puted and compared with that arising from the loss of fast ions. 


22268 (CONF-750905—P1, pp 70) X-ray emission from laser- 
produced plasmas. Christiansen, J.P.; Peacock, N.J.; Galanti, M. 
(Culham Lab., Abingdon, Eng.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Comparisons are made between experimental spectroscopic 
measurements and computer calculations of the soft x-ray spec- 
trum emitted by a polyethylene target irradiated by an Nd laser. A 
2-D MHD model depicts the behavior of the plasma which is as- 
sumed optically thin in the x-ray regime. Effects from self- 
generated magnetic fields are discussed. 


22269 (CONF-750905—P1, pp 71) Magnetic fields in a laser- 
plasma interaction. Craxton, R.S.; Haines, M.G. (Imperial Coll., 
London). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

Spontaneously generated magnetic fields can substantially 
reduce the thermal conductivity in pellet atmospheres and give rise 
to localized hot-spots, which may lead to the ablation of anoma- 
lously fast ions. 


22270 (CONF-750905—P1, pp 72) Harmonic studies in a 
neodymium laser created plasma. Saleres, A.; Decroisette, M. 
(CEA, Centre d'Etudes de Limeil, Villeneuve-Saint-Georges, 
France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

New experiments concerning @ 9, 2@ 9, 3w /2 backscattered 
radiations, from a Nd* laser created D, plasma, have been per- 
formed. The 2@, and 3@,/2 harmonics afford the laser radiation 
flux in the critical absorbing region, and the density scale length of 
the expanding plasma. 


22271 (CONF-750905—P1, pp 79) Nanosecond CO, laser in- 
teraction with solid target. Martineau, J.; Paranthoen, P.; Rabeau, 
M. (CEA, Centre d’Etudes de Limeil, Villeneuve-Saint-Georges, 
France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

At fluxes of 10'* W/cm?, the nanosecond CO, laser interac- 
tion with a solid deuterium target has been studied. Reflection, X 
ray and ion measurements were performed. Energy balance led to 
a total reflectance of 60 to 90 percent. Fast D* ions with kinetic 
—_ of 40 keV were detected. X rays were observed up to 10 

eV. 


22272. (CONF-750905—P1, pp 85) Target irradiation studies 


electron beams. Clauser, M.J.; Freeman, J.R.; 


using 
Goldstein, S.A. (Sandia Labs., Albuquerque, NM). 1975. 
From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 
In Seventh European conference on controlled fusion and 
Lausanne, Switzerland, 1—5 September 1975. 
olume I. 


ERDA ENERGY RESEARCH ABSTRACTS 


ERA VOL. 1, NO. 10 


Recent experiments are discussed in which hemispherical 
and spherical, high density targets were irradiated using a single 
relativistic electron beam (REB). It is found that a substantial por- 
tion of the beam energy is incident on the target and that the 
deposition symmetry is, in some cases, quite uniform. 


22273 (CONF-750905—P2, pp 172-185) Investigations on the 
powerful electron beam application for thermonuclear fusion initia- 
tion. Rudakov, L.I.; Babykin, M.V. (Inst. of Atomic Energy, 
Moscow). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume II 

The problem of the designing of the pulse thermonuclear 
reactor with triggering by the relativistic electron beam is 
discussed. It is necessary to produce an energy output approxi- 
mately 10'° joules per one explosion in a reactor with neutron ab- 
sorbing shell which after evaporation plays also the role of the 
working gas. If the energy gain will be approximately 100 to 1000 
one must have greater than or equal to 11’ joules in electron beam 
with pulse duration 50 to 100 nsec that may be achieved with 
modern technology. Such beam generator may be built consisting 
of 60 to 100 modules with 3 x 10 watt in one module. The 
elaboration of physical and technical problems may be carried out 
with one full-size module in the coming 5 years in order to answer 
the question about the possibility of the construction of the test 
thermonuclear reactor. 


22274 (CONF-750905—P2, pp 186-195) Overview of Energy 
Research and Development Administration intertial confinement fu- 
sion program. Kuswa, G.W. (Energy Research and Development 
Administration, Washington, DC). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—S September 1975. 
Volume Il. 

The basic aspects of the laser and particle beam induced fu- 
sion program in the United States are outlined. 


22275 (CONF-750905—P2, pp 196-210) Hydrodynamics and 
compression of a laser irradiated target. Bobin, J.L.; Reisse, J.M. 
(C.E.L., Villeneuve-St-Georges, France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume II. 

In order to match fusion energy balance requirements, the 
target should be compressed isentropically. The efficiency of the 
process is investigated. In order to deal with limited energy lasers, 
similarity laws are emphasized and the energetics for small targets 
are evaluated. 


22276 (COO— 2765-2) Study of the acceleration, focussing, 
and bunching of ions by electronic space charge for pellet fusion. 
Technical progress report. Verdeyen, J.T.; Cherrington, B.E. 
(Illinois Univ., Urbana (USA). Gaseous Electronics Lab.). 1975. 
27p. Dep. NTIS $4.00. 

A summary is given on the technical progress made on this 
contract during the past year. We have concentrated on the planar 
diode problem and have observed ion acceleration and bunching. 
The following material describes the experiments and theory in 
detail. 


22277 (NTIS/PS—75/784) Electron beam fusion (a bibliog- 
raphy with abstracts). Report for 1964—Oct 1975. Grooms, D.W. 
(National Technical Information Service, Springfield, Va. (USA)). 
Oct 1975. 49p. NTIS $25.00. 

See also NTIS/PS—75/783. 

The bibliography cites research on using electron beams to 
initiate fusion. Theoretical and experimental research concerned 
with the generation and dynamics of relativistic electron beams 
and their interaction with high atomic number materials is in- 
cluded. (GRA) 


22278 (SAND— 76-0094) Feasibility study relating to the use 
of high gain lasers, particularly HF, in controlled fusion applica- 
tions. Duguay, M.A.; Fisk, G.A.; Hoffman, J.M.; Moreno, J.B.; 
Palmer, R.E.; Riley, M.E.; Sandoval, R.P. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Mar 1976. Contract AT(29-1)-789. 
133p. Dep. NTIS $6.00. 

Two systems were considered, HF and KrF, with by far the 
predominant effort being expended on HF. A short discussion of 
KrF is presented. Many of the problems discussed in the context of 
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HF are general even though the solutions may be specific to HF. 
An outline of design constraints is presented, including pellet ir- 
radiation criteria, HF-system characteristics, and material damage 
thresholds. Several potentially useful techniques are considered for 
handling high-gain lasers. Angular multiplexing in the final stage of 
an HF system is considered as the scheme most likely to succeed. 
Several possible geometries for the final amplifier are considered 
and one is chosen for further study. Detailed model calculations 
were performed for the prototype HF amplifier. The input power 
required to suppress ASE, amplifier gain as a function of input 
power, and the problem of transverse ASE are addressed. A proto- 
type multikilojoule HF laser with on-target pulse duration of | ns 
is described. 


22279 (SAND—76-0158) Thin shell targets for neutron- 
producing implosions with low-power electron beams. Clauser, M.J. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). May 1976. Contract 
AT(29-1)- 789. 12p. Dep. NTIS $3.50. 

Calculations were made of targets with a fuel radius of 1.5 
mm and it is assumed that 0.2 TW electron beam energy is 
deposited in the target (including the fuel), regardless of the shell 
thickness. It is shown that fuel temperatures close to 200 eV can 
be attained, with 10° to 10® neutrons being produced. The radial 
compression ratios are around 10:1, requiring irradiation asym- 
metries and target fabrication asymmetries to be less than 10 per- 
cent. The time history of the targets is discussed. (MOW) 


22280 (UCRL—51908) Pockels cell pulse-stackers. Harney, 
R.C. (California Univ., Livermore (USA). Lawrence Livermore 
ey 7 Jan 1976. Contract W-7405-eng-48. llp. Dep. NTIS 
The general transmission characteristics of a pulse-stacking 
system consisting of an etalon and a cylindrical-ring electrode 
Pockels cell Q-switch are discussed. A voltage pulse-forming net- 
work capable of switching the Pockels cell transmission on the 
necessary time scales is presented and the outputs of a simple 
pulse-stacker configuration are calculated for different voltage 
waveforms. These results indicate that an efficient (approximately 
1 percent total pulse energy transmission) Pockels cell pulse- 
stacker can be constructed, which can provide a variable, faster- 
than-exponential rise in transmitted pulse intensity. 


22281 (UCRL—75876) Gain of laser fusion pellets. Nuckolls, 

J.; Pan, Y.L. (California Univ., Livermore (USA). Lawrence Liver- 

more Lab.). 28 Oct 1974. 16p. (CONF-741079—21). Dep. NTIS 
0. 


From 16. annual meeting of the plasma physics division of 
the American Physical Society; Albuquerque, New Mexico, USA 
(28 Oct 1974). 

The gain of thermonuclear pellets containing a pusher- 
tamper of high density high-Z material surrounding the DT fuel is 
considered. Other significant characteristics of such capsules are 
briefly mentioned. (MOW) 


22282 (UCRL—77080) Laser irradiation of thin plastic targets 
with a 10.6 wm CO, laser. Manes, K.R.; Haas, R.A.; Rupert, V.C.; 
Boyle, M.J. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 9 Oct 1975. Contract W-7405-Eng-48. 19p. (CONF- 
751130—34). Dep. NTIS $3.50. 

From APS meeting; St. Petersburg, Florida, USA (10 Nov 
1975). 

Polyethylene foils and parylene disks 5 to 10 wm thick have 
been irradiated by CO, laser pulses focused to flux levels in the 
10" to 10 W/cm? range. A CO, laser system, ‘’Valkyrie,’’ 
fabricated from commercially available components was assembled 
for these experiments. The switched-out nanosecond pulse is next 
amplified by two cold-cathode electron-beam sustained amplifiers 
built by Systems, Science, and Software, Inc. After passing through 
the beam diagnostics tables, the beam is finally focused on the tar- 
get in the chamber in the foreground. Some results using this 
system are described. (MOW) 


22283 C and D disk amplifier (23 Apr 1976) (Engineering 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2468). 

129 drawings. 

Drawings are given for two neodymium glass laser am- 
plifiers. The C Disk Amplifier is currently used in the LLL 
CYCLOPS and JANUS laser systems and provides a net gain of 
about 1.88 at 1064 nm when pumped with 280 kJ. It has a clear 
aperture of 200 mm, and is designed for use with subnanosecond 
pulses. The LLL-designed D Disk amplifier provides a net gain of 
about 1.43 at 1064 nm when pumped with 350 kJ. It has a clear 
aperture of 300 mm, and is designed for use with subnanosecond 
pulses. 
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22284 (ERDA-tr—129, pp vp, Paper 5) Conference on the en- 
gineering problems of lasers and their use. Baranov, V.Yu.; 
Koval’skii, N. G. 1975. Translated from At. Energ. ( USSR); 40: 
No. 1, 89-90(Jan 1976). 

In Selected papers from Atomnaya Energiya on controlled 
thermonuclear reactors. 

The conference was held in Washington in the summer of 
1975. Reports are discussed on the latest achievements in the vari- 
ous areas of laser application and the most interesting technical 
problems concerning both lasers themselves and the optic elements | 
used in laser systems. A summary of some of the discussions is 
given. (MOW) 


22285 Averaged description of laser implosion of a spherical 
liner for generating microfusion. Kaliski, S. (Inst. of Fundamental 
Problems, Warsaw). J. Tech. Phys. (Warsaw); 16: No. 2, I11- 
119(1975). (In Polish). 

A set of averaged equations is obtained for the problem of 
laser implosive compression of a spherical deuterium-tritium (D-T) 
liner taking into account the effects of ablation, bremsstrahlung, 
fusion energy, and the shock wave reflected from the center of the 
D-T ball. The problem is reduced to a system of six nonlinear ordi- 
nary differential (integro-differential) equations which allow the 
formulation of critical conditions for thermonuclear detonation 
and the separation of the incident and reflected shock waves. It is 
noted that the solution of these equations is considerably simpler 
than that of the analogous set of partial differential equations. 


22286 Spectra and absolute yield of charged particles arising as 
the result of fusion reaction in the case of laser initiation. Gus'kov, 
S.Yu.; Kroklin, O.N.; Rozanov, V.B. (Lebedev Inst. of Physics, 
Moscow). Kvantovaya Elektron. (Moscow); 2: No. 10, 2315- 
2324(Oct 1975). (In Russian). 

The possibility has been considered in the literature of diag- 
nosis of the compression of the region of laser plasma with the aid 
of measurements of the spectra and the absolute neutron yield in 
D + D and D + T reactions. It is shown that measurement of 
analogous characteristics for the charged products of fusion reac- 
tions can also be used for diagnosis of the overdense state of 
plasma, provided that the existence of a compressed nucleus leads 
to an effective slowing-down of the charged particles. As a result 
escape of the products of thermonuclear reactions beyond the 
limits of the plasma is decreased, and particles are present in their 
spectra with velocities considerably smaller than the _ initial 
velocity. It is shown that it is possible to define the size, density, 
and temperature of the laser plasma. (JPRS) 


22287 Ultimate parameters of radiation in high-power laser-fu- 
sion systems. Krokhin, O.N.; Mikhailov, Y.A.; Sklizkov, G.V.; 
Fedotov, S.I. (P. N. Lebedev Physics Institute, Academy of 
Sciences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 6: No. 3, 347-349(Mar 1976). 

A theoretical analysis is made of the realization of the ulti- 
mate potentialities of spherical heating of fusion targets subject to 
allowance for realistically attainable parameters of radiation 
generated by high-power laser systems. Estimates of the ultimate 
energy of a laser for a fusion system are obtained. (AIP) 


22288 Considerations in the design of electron-beam-induced 
fusion reactor systems. Varnado, S.G. (Sandia Labs., Albuquerque, 
NM); Carlson, G.A. Nucl. Technol.; 29: No. 3, 415-427(Jun 1976). 

Electrical power generation by controlled fusion may pro- 
vide a partial solution to the world’s long-term energy supply 
problem. Achievement of a fusion reaction requires the confine- 
ment of an extremely hot plasma for a time long enough to allow 
fuel burnup. Inertial confinement of the plasma may be possible 
through the use of tightly focused, relativistic electron beams to 
compress a deuterium-tritium (D-T) fuel pellet. A power balance 
analysis applied to a conceptual electron-beam fusion power plant 
indicates that energy gains of between 5 and 16 are required from 
the fuel pellet for economic feasibility. To deliver an average 
power of 100 MW(e), the reactor must operate at a pulse rate of 
approximately 35 Hz, assuming an electron-beam energy of | MJ 
per pulse. The use of a fusion-fission hybrid reactor substantially 
relaxes the pellet gain requirement, and allows break-even plant 
operation at near unit pellet gain. Calculations show that x rays 
and ions will comprise an important part of the total energy 
release (30 percent for a pellet gain of 7.9). The x-ray radiation 
has an approximate 350-eV blackbody spectrum. The energy of 
ions from the gold shell surrounding the D-T fuel lies between 100 
and 500 keV. Consideration of the response of diode and first-wall 
materials to the incident x-ray and ion fluxes shows that wet walls 
of lithium or tin over niobium are not desirable, due to spallation 
or other stress wave damage, engineering complexity, and exces- 
sive materials usage and cost. A solid wall protected by a graphite 
cloth shield offers the maximum protection to the surrounding 
blanket structure. 


2342 ERDA ENERGY RESEARCH ABSTRACTS 


COMPONENT DEVELOPMENT AND TESTING 


REFER ALSO TO CITATION(S) 19986, 19987, 20048, 20049, 
20101, 20102, 21487, 21720 


with low filling densities. Engelhardt, W.; 
Koeppendoerfer, W.; Muenich, M.; Sommer, J. (Max-Planck-In- 
stitut fuer Plasmaphysik, Garching, Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The neutron emission from a theta pinch with series of 
discharges in hydrogen and deuterium shows a dominant role of 
the discharge vessel walls at low filling pressure. At 4 mTorr about 
half of the filling gas enters the vessel directly whereas the other 
half is exchan over the walls. The gas absorbed at the walls 
amounts to 10"* cm~?. 


22290 (CONF-750905—P1, pp 17) Diverter experiment on the 
Heliotron-D device. Uo, K.; Motojima, O.; liyoshi, A.; Morimoto, S. 
(Kyoto Univ.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The Heliotron-D device has an intrinsic magnetic limiter 
and a built-in divertor because of the characteristics of the mag- 
netic field configuration of the helical heliotron. The computer cal- 
culation of the separatrix region and the experimental results 
which confirm these characteristics are described. 


22291 (CONF-750905—P1, pp 19) Concept for a moving 
limiter. Hagenow, K.V.; Lackner, K. (Max-Planck-Institut 
fuer Plasmaphysik, Garching/Muenchen, Ger.). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

To suppress the skin effect during the current-rise phase in 
a large tokamak, one would like to enforce proportionality 
between the cross sectional area of the discharge and the plasma 
current. In the case of a divertor tokamak this would imply a 
proper variation of the position of the separatrix, acting as a mov- 
ing magnetic limiter. For a tokamak with localized divertor fields, 
which decay rapidly towards the plasma center-like in the ASDEX 
and PDX experiments — this perfect magnetic limiter behavior 
cannot be achieved over a large range of currents without chang- 
ing the position of the plasma center. 


22292 (CONF-750905S—P1, pp 20) Magnetohydrodynamic 
theory of divertors. Boozer, A.H. (Princeton Univ., NJ). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume I. 

A two-fluid MHD divertor model is studied with zero ion 
temperature. The electrons are shown to leave the divertor much 
closer to the main plasma body than the ions. The divertor width is 
found comparable to the ion gyroradius calculated with the elec- 
tron temperature. 


(CONF-750905—P1, pp 132) Plasma wall interactions 
in T.F.R. Brossier, P. (CEN, Fontenay-aux-Roses, France). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 

a physics, Lausanne, Switzerland, 1—5 September 1975. 
olume I. 

Experiments have been carried out to analyze the 
mechanism responsible for the damages observed in the first 
vacuum chamber of TFR. It is recalled that impacts, regularly 
spaced around the torus, had been observed. In one of these spots 
the amount of energy locally deposited on the chamber wall was 
sufficient to melt the 0.5 mm thick stainless steel wall, thus creat- 
ing a leak; the whole assembly had to be dismantled for repairs 
and the experiment was shut down for 9 months. 


22294 (CONF-750905—P1, pp — QWAAS: a new tool for 
investigation of plasma-wall interaction in fusion research. Staib, P.; 
Behrisch, R.; Heiland, W.; Staudenmaier, G. (MPI fuer Plas. 
maphysik, Garching, Ger.). 1975. 


22289 = (CONF-750905—P1, pp 50) Influence of the walls in 
theta pinch ex 
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From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

be: Seventh European conference on controlled fusion and 
ae Lausanne, Switzerland, 1—5 September 1975. 


A sample is introduced to the wall of the PULSATOR I 

tokamak. After exposure to several discharges its surface composi- 

tion is determined in a UHV analysing chamber using different 

methods. Absolute calibrations give a mean deposition rate of | x 
10'* atom/cm? per discharge for Mo (limiter material). 


22295 (CONF-750905—P1, pp 134) Interaction of neutral 
hydrogen and plasma including wall reflection. Clarke, J.F. (Oak 
Ridge National Lab., TN); Sigmar, D.J. 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

The kinetic equation is solved for the neutral hydrogen in a 
hot plasma taking into account gas feed, Franck-Condon neutrals, 
wall absorption and re-emission of neutrals, electron impact ioniza- 
tion and charge exchange reactions. Steady state neutral profiles 
are obtained showing the effect of neutral hydrogen on the ion 
momentum and energy balance. 


22296 (CONF-750905—P1, pp 142) Plasma-wall interaction 
through ripple convection in toroidal devices. Engelmann, F.; 
Sestero, A. (EURATOM-CNEN, Frascati, Italy). 1975. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

In Seventh European conference on controlled fusion and 
plasma physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. 

It is shown that under certain circumstances ripple convec- 
tion may lead to a strong localized plasma-wall interaction in 
Tokamaks. The relevance of the result to recent findings on TFR 
is discussed. 


22297 (CONF-760209—18) Energy dependent neutron sput- 
tering and surface damage cross sections. Odette, G.R.; Doiron, 
D.R.; Kennerley, R.J. (Argonne National Lab., Ill. (USA)). 1976. 
Contract W-31-109-Eng-38. 24p. Dep. NTIS $3.50. 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America *USA® (16 Feb 1976). 

The results clearly indicate that damage function analysis 
might be usefully applied to define both the neutron and primary 
recoil energy dependence of sputtering yields. Even with relatively 
large data errors, it appears that it is possible to both detect the 
existence and indicate the form of the deviation of sputtering yield 
from linear damage energy dependence (if such deviation exists). 
This information would be very useful in developing improved 
models of the sputtering phenomena. 


22298 (CONF-760209— 19) Photon emission produced by par- 
ticle-surface collisions. White, C.W.; Tolk, N.H. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Feb 1976. 15p. Dep. NTIS $3.50. 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America *USA® (16 Feb 1976). 

Visible, ultraviolet, and infrared optical emission results 
from low-energy (20 eV-10 keV) particle-surface collisions. 
Several distinct kinds of collision induced optical radiation are 
discussed which provide fundamental information on particle-solid 
collision processes. Line radiation arises from excited states of 
sputtered surface constituents and backscattered beam particles. 
This radiation uniquely identifies the quantum state of sputtered or 
reflected particles, provides a method for identifying neutral atoms 
sputtered from the surface, and serves as the basis for a sensitive 
surface analysis technique. Broadband radiation from the bulk of 
the solid is attributed to the transfer of projectile energy to the 
electrons in the solid. Continuum emission observed well in front 
of transition metal targets is believed to arise from excited atom 
clusters (diatomic, triatomic, etc.) ejected from the solid in the 
sputtering process. Application of sputtered atom optical radiation 
for surface and depth profile analysis is demonstrated for the case 
of submonolayer quantities of chromium on silicon and aluminum 
implanted in SiO,. 


22299 (CONF-760209—20) Computer studies of the 
of low energy hydrogen ions from solids. Oen, O.S.; 
Robinson, M.T. (Oak Ridge National Lab., Tenn. (USA)). Feb 
1976. 13p. Dep. NTIS $3.50. 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America *USA® (16 Feb 1976). 
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Reflection of 50 eV to 10 keV H atoms from polycrystalline 
Cu, Nb and Au targets has been calculated using the binary colli- 
sion cascade program MARLOWE. The fractions of particles and 
—, reflected (backscattered) increase with increasing atomic 
number of the target and decrease with increasing incident energy. 
The results indicate that the effects of polycrystallinity are modest, 
reducing the amorphous reflection coefficients by about 25 per- 
cent. The calculations agree quite well with the experimental data 
for Cu and Au, but are about a factor of two larger than is ob- 
served for Nb. 


22300 (CONF-760209—21) Neutron sputtering yields from 
Nb, Au, and Co. Jenkins, L.H.; Smith, G.J.; Wendelken, J.F.; Salt- 
marsh, M.J. (Oak Ridge National Lab., Tenn. (USA)). Feb 1976. 
14p. Dep. NTIS $3.50. 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America *USA® (16 Feb 1976). 

High energy neutron sputtering yields have been determined 
for Nb, Au and Co. Two experiments have been conducted. In the 
first, graphite catcher foils were used, and in the second, polished 
Si wafers. From data collected in the first experiment the neutron 
sputtering yields of Nb, Au and Co were determined to be in the 
range of 10-* to 10~‘ particles per incident neutron. Examination 
of the collector foils from the second experiment did not show any 
evidence of large particle ejection from the Nb targets. 


22301 (COO—2456-29) High-beta plasma research. Progress 
report, February 1975—February 1976. Chu, C.K.; Gross, R.A. 
(Columbia Univ., New York (USA). Plasma Physics Research 


Lab.). 10 Feb 1976. Contract E(11-1)-2456. 21p. Dep. NTIS 


$3.50. 

Candidate fusion reactor first wall materials have been ex- 
posed to a hot deuterium plasma with a time integrated total ion 
fluence of 6 x 10?! eV cm~?, which is equivalent to one year of 
contemplated tokamak CTR operation. Damage of the material 
microstructure has been observed. Studies of the physics of a fu- 
sion plasma-wall boundary layer were completed. An infrared diag- 
nostic technique was developed to determine unpurity concentra- 
tion in laboratory plasmas. Torus I, a low aspect ratio, rectangular 
cross section, axisymmetric machine was built and put into opera- 
tion. Measurement of plasma properties, and the equilibrium and 
stability properties of this torus are in progress. Additional heating 
techniques, to achieve a hot, higher energy density plasma, are 
being studied. A new Torus II is being studied to succeed Torus I. 


22302 (ERDA—76-62) Review of vacuum technology for con- 
trolled thermonuclear research, January 21—22, 1976. Summary 
report. Cullingford, H.S. (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA). Div. of Controlled Ther- 
monuclear Research). Mar 1976. 130p. Dep. NTIS $6.00. 

This report covers the tokamak, mirror and theta-pinch con- 
cepts of the magnetically confined fusion program. This report is a 
compilation of all the experiences that were considered significant 
for vacuum technology and its development for CTR. The summa- 
ry of the workshop is also presented. 


22303 (HEDL-SA—959) Influence of d gradients 
on the interpretation of charged particle simulation experiments. 
Garner, F.A.; Guthrie, G.L. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Aug 1975. Contract E(45-1)-2170. 
35p. (CONF-750989—S5). Dep. NTIS $4.00. 

From International conference on radiation effects and triti- 
um technology for fusion reactors; Gatlinburg, Tennessee, USA 
(30 Sep 1975). 

Neutron flux and spectrum gradients are negligible within a 
single grain of structural materials in fusion reactors. In charged 
particle simulation, however, substantial gradients exist in the flux 
of displaced atoms (dpa) along the ion path, which is typically 
several microns or less in length. In interpretation of such experi- 
ments, one must account for the influence of variables that are 
atypical of the simulated environment. Experimental and modeling 
studies show that dpa gradients lead to gradients in microstructure, 
which in turn modify the effect of diffusion on the effective growth 
environment of voids and other defects. For some ions, these ef- 
fects are overwhelmed by a phenomenon designated the ‘internal 
temperature shift.’’ Although the physical temperature is relatively 
invariant along the ion path, the temperature regime of swelling 
shifts as the displacement rate changes. The swelling vs. depth 
profile is altered substantially from that expected from the dpa 
profile, and the type of modification is dependent on the relation 
of the irradiation temperature to the peak swelling temperature at 
the mean displacement flux. Swelling profiles for a variety of simu- 
lations were analyzed and found to include the influence of surface 
denuded zones, incubation effects, diffusion, swelling-generated 
stresses and internal temperature shifts. The impact of the latter 
imposes restrictions on the interpretation of step height measure- 
ments and full range intercorrelations for high energy ions. 
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22304 (HEDL-TME—76-7) Controlled thermonuclear 
research. Progress report, July—December, 1975. Coran, D.G.; 
Yoshikawa, H.H. (comps.). (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Mar 1976. Contract E(45-1)-2170. 
75p. Dep. NTIS $4.50. 

Progress in two programs is given. The objective of one is 
the analytical correlation of effects produced in reactor and ac- 
celerator irradiations for the prediction of materials performance 
in CTR environments. This report gives a description of the first 
phase of a theoretical investigation of the effects of pulsing an ir- 
radiation source on the evolution of gas-containing voids in stain- 
less steel. It is shown that there is a minimum pulse length for void 
growth which depends on the temperature, dislocation density, and 
the cycle length. At the other extreme, void shrinkage between 
pulses can be neglected and total growth is just the sum of the net 
growth per pulse. The growth rate in this case is lower, however, 
than for a continuous irradiation at the same average displacement 
rate. The results of the calculations are presented graphically. Also 
given in this report are new neutron displacement damage cross 
sections extending to 20 MeV for Al, V, Cr, Fe, Ni, Cu, Zr, Nb, 
Mo, Ta, W, Pb and 18 Crl0ONi stainless steel based on ENDF/B-IV 
data. They are presented in a 171 group structure and also graphi- 
cally to show the contributions of the different nuclear reactions. 
The new displacement cross section for stainless steel is higher at 
high energies than the previously published HEDL cross section. 
The effect on fission reactor spectral-averaged values is negligible, 
but the increases for a typical CTR first wall spectrum and a 14 
MeV source are 19 percent and 28 percent, respectively. 


22305 (LA—6272-MS) Reference Theta-Pinch Reactor 
(RTPR) nucleonic design sensitivity analysis by perturbation theory. 
Simmons, E.L.; Dudziak, D.J.; Gerstl, S.A.W. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Mar 1976. Contract W-7405-eng-36. 
24p. Dep. NTIS $4.00. ; 

Previous system studies for the Reference Theta-Pinch 
Reactor (RTPR) have included nucleonic calculations for reac- 
tions such as tritium breeding, energy deposition, atom displace- 
ment, etc. The purpose of the present research was to verify the 
validity of 25-group cross-section data, along with perturbation 
theory, to facilitate the above calculations. The effects on these 
responses due to variations in the Be thickness, choices of Mo, V, 
or Nb structural material, BeO vs Be, graphite thickness, and *Li 
enrichment were investigated. Increasing the Be thickness from 
0.5-5.5 cm increased the tritium breeding from 0.903-1.097 and 
the neutron heating from 10.29-12.65 MeV per D-T neutron. 
Gamma emission increased from 7.96-8.76 MeV per D-T neutron. 
Perturbation theory results for tritium breeding in this study were 
accurate to within 0.6 percent for the entire range of Be thickness 
variations. BeO was found not to be a viable neutron multiplier in 
the present design of the RTPR due to the moderation of neutrons 
by the oxygen. Perturbation theory was accurate to within 0.3 per- 
cent for BeO. Decreases in the outboard graphite thickness up to 
approximately 7 cm revealed a general slight decrease in tritium 
breeding, but further decreases to 1.2-cm total thickness resulted 
in an increase in breeding of approximately 0.6 percent. However, 
neutron and gamma-ray heating in the coils rises by approximately 
300 percent when the graphite region is thinned to 1.2 cm. Pertur- 
bation theory is found invalid for graphite thickness changes 
greater than approximately 1.0 cm. Decrease in *Li enrichment 
from 95-80 at. percent results in a tritium breeding decrease of 
only 0.6 percent. 


22306 (MATT— 1203) Aluminum limiter experiment in ST 
tokamak. Meservey, E.B.; Bretz, N.; Dimock, D.L.; Hinnov, E. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). Jan 1976. 
Contract E(11-1)-3073. 22p. Dep. NTIS $3.50. 

In order to investigate the effects of a light-element limiter 
on plasma parameters, aluminum rail limiters interchangeable with 
Mo rails were installed top, bottom, and outside directions in the 
ST tokamak. The inside limiter remained a fixed Mo rail. Com- 
pared with discharges produced immediately before and after with 
the usual Mo limiters, the ‘‘aluminum’’ discharges showed an in- 
crease of T/sub e/ (by factors of 1.4-2 near the center) and of 
energy confinement (by factors of 2 to 3 in el. energy/power input, 
depending on time of observation). H, and He discharges showed 
practically identical effects. In plasma composition, the Mo con- 
centration dropped significantly, but Fe only slightly if at all; the 
Al concentration was about 3-5 percent (i.e., large compared to 
the heavier metals), whereas oxygen, about 4 to 8 percent to start 
with, dropped to insignificance, probably as a result of Al evapora- 
tion. The z/sub eff/ from resistivity increased 20-30 percent 
although the resistance dropped because of the higher T/sub e/. 
The improved T/sub e/ and energy confinement are thought to be 
the result of cumulative effects of more favorable radial current 
and power input distributions rather than direct energy losses by 
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22307 (ORNL—5154, pp 168-186) Fusion Reactor Technology 
program. Alsmiller, R.G. Jr.; Amburgey, J.D.; Attenberger, S.E. 
Jun 1976. 

In Thermonuclear Division annual progress report for 
period ending December 31, 1975. 

During the past year the major accomplishments of the Fu- 
sion Reactor Technology Program have included the following 
items: (1) Static capsule tests of austenitic stainless steels at tem- 
peratures between 500 and 700°C were made. These tests were in- 
itiated to define dissolution reactions in lithium. Test variables in- 
cluded lithium purity. it was found that nitrogen additions were 
detrimental to stainless steel, while oxygen and hydrogen seemed 
to have no effect. (2) The effects of neutron cross section errors 
for the toroidal field coils of large tokamak devices were ex- 
amined. (3) An evaluation was made of changes in microstructure 
and mechanical properties in type 316 and TiM 316 stainless steel 
irradiated to high damage levels (approximately 60 dpa, approxi- 
mately 4300 atomic ppm helium). (4) The first bulk radiation 
damage experiments using high-energy neutrons from a stripping 
(d-Be) source are reported. (5) The feasibility of honey-combing 
the first wall of a fusion reactor, with regard to reflection of 
neutral particles was studied. (6) Experimental studies were made 
of cryosorption pumps for fusion applications. Measurements were 
performed at 4.5 K with hydrogen, deuterium, helium, and mix- 
these gases, at pressures from 10-* torr to torr. 
( ) 


22308 (ORNL/TM—5160) Radiation-damage calculations: pri- 
mary recoil spectra, displacement rates, and gas-production rates. 
Gabriel, T.A.; Amburgey, J.D.; Greene, N.M. (Oak Ridge National 
Lab., Tenn. (USA)). Mar 1976. Contract W-7405-eng-26. 6ip. 
Dep. NTIS $4.50. 

A heavy charged-particle recoil data base [primary knock- 
on atom (PKA) spectra] and an analysis program have been 
created to assist experimentalists in studying, evaluating, and cor- 
relating radiation-damage effects in different neutron environ- 
ments. Since experimentally obtained controlled-thermonuclear- 
reactor-type neutron spectra are not presently available, the data 
base can be extremely useful in relating currently obtainable radia- 
tion damage to that which is anticipated in future fusion devices. 
However, the usefulness of the data base is not restricted to just 
CTR needs. Most of the elements of interest to the radiation- 
damage community and all neutron reactions of any significance 
for these elements have been processed, using available ENDF/B- 
IV cross-section data, and are included in the data base. Calcu- 
lated data such as primary recoil spectra, displacement rates, and 
gas-production rates, obtained with the data base, for different 
radiation environments are presented and compared with previous 
calculations. 


22309 (ORNL/TM—5395) Combined effects of displacement 

and high gas content in aluminum. Farrell, K.; Houston, 
J.T. (Oak Ridge National Lab., Tenn. (USA)). May 1976. Con- 
tract W-7405-eng-26. 28p. Dep. NTIS $4.00. 

A solid solution alloy of 2300 appm of ®Li isotope in alu- 
minum was neutron irradiated at about 0.36 T/sub m/ in high, fast 
and thermal fluxes producing a damage level of 2 to 3 dpa and 
simultaneously inducing a gas content of about 2200 appm each of 
helium and tritium from burnup of *Li. The gases significantly in- 
creased the nucleation of structural defects but did not change the 
degree of swelling; cavity concentrations were increased approxi- 
mately 1000-fold, cavity sizes were decreased approximately 10- 
fold and there was approximately 10-fold increase in the concen- 
trations of dislocations. Also, large cavities were developed on 
grain boundaries. The cavities were consistent with their being gas- 
filled bubbles. The refinement of damage structure by the gases 
caused a considerable increase in radiation hardening. Bend tests 
at 77 and 296 K revealed severe embrittlement and intergranular 
fracture. Comparison with data from material irradiated to 
produce comparable gas levels but relatively little displacement 
damage indicates that premature intergranular failure is much 
enhanced by the presence of a defect-hardened matrix. Postirradia- 
tion annealing tests showed the cavity and dislocation structures to 
have high resistance to annealing. Annealing also encouraged the 
development of a secondary population of large cavities believed 
to be associated with migration and precipitation of tritium. 


22310 ICT/CTR upgrade rotating target (14 Sep 1975) 
(Engineering Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2431). 

5 drawings. 

Drawings are given for a neutron source rotating target for 
thermonuclear reactor materials testing. The cooling system and 
details of the air bearing are included. (PMA) 


22311 (UCRL-Trans— 10801) Study of the neutron emission 
and turbulence in the focus experiment with a time resolution on 
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the order of a nanosecond. Bernard, A.; Coudeville, A.; Garconnet, 
J.P.; Genta, P.; Jolas, A.; Landure, Y.; de Mascureau, J.; Nazet, 
C.; Vezin, R. Dec 1974. Translation of IAEA-CN—33/E6-1. 27p. 
Dep. NTIS $4.00. 

Studies performed over the past few years on the Focus 
plasma have enabled one to demonstrate new phenomena related 
to the existence of microscopic instabilities. Detailed results are 
presented concerning the plasma turbulence measured simultane- 
ously by the growth of density fluctuations to a super-thermal level 
and by the '’abnormal’’ value of the resistance. These phenomena, 
which come into play near maximum compression, require precise 
time measurement on the order of a nanosecond. 


22312 (UCRL-Trans—11079) Effect of neutron constants on 
the neutron physics calculation of a thermonuclear reactor blanket. 
Markovskii, F.V.; Shatalov, G.E.; Yan’kov, G.B. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1975. Translation of IAE—2579. 15p. Dep. 
NTIS $3.50. 

It is shown that the library of estimated data used for 
neutron physics calculations of the blanket gives a significant error 
in the determination of the principal parameters of the reactor. 
For calculations of thermonuclear systems, it is most important to 
systematize the available data and perform studies involving their 
evaluation, and in the intervals where the data are lacking, to ob- 
tain interpolation values by using current nuclear models. This ap- 
proach also offers opportunities for more productive new measure- 
ments, since the estimate not only will yield initial data for calcula- 
tions, but will also define the areas where data are lacking or areas 
in which the data are contradictory; this is where new measure- 
ments will be required. 


22313 Nuclear data needs for fusion reactor design. Steiner, D. 
(Oak Ridge National Lab., TN). Natl. Bur. Stands. (U.S.), Spec. 
Publ.; No. 425, 646-650(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol.2); CONF-750303—P2. 

The nuclear data needs associated with the development of 
fusion as an energy source will be discussed in terms of seven 
areas of design application including: fusion fuel cycles, tritium 
breeding performance (for concepts based on the D—T fuel 
cycle), nuclear heating, radiation damage effects, induced activity, 
radiation shielding, and hybrid concepts. Dosimetry applications 
will also be considered. The areas of application described above 
will be related to specific types of nuclear data and to the pro- 
grammatic requirements of the Controlled Thermonuclear 
Research effort. The paper concludes with a summary of recent 
activities relevant to CTR nuclear data needs. 4 tables, | figure 
(auth) 


22314 Sensitivity study of data deficiencies, weighting func- 
tions, and 14 MeV neutron source spectrum effects in a **U fueled 
fusion—fission hybrid blanket. Leonard, B.R. Jr.; Jonquin, U.P.; 
Lessor, D.L.; Newman, D.F.; Stewart, K.B. (Battelle-Northwest, 
Richland, WA). Natl. Bur. Stands. (U.S.), Spec. Publ.; No. 425, 
680-682(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol.2); CONF-750303—P2. 

Neutronic calculations have been made for a hybrid DT fu- 
sion reactor blanket in which the initial region is fueled with 
depleted uranium followed by lithium and graphite. The important 
parameters of the blanket are the tritium production, fissions, **U 
captures, and thermal flux in the graphite. The sensitivity of these 
integral parameters was studied as a function of **U region 
thickness and the ***U microscopic data used. In particular, the ef- 
fect of modifying some improbable secondary neutron energy dis- 
tributions of #*U on both versions III and IV of ENDF/B was cal- 
culated. Calculations were made for multigroup data obtained by 
collapsing over constant and E~' weighting functions below the fu- 
sion peak. Results were also obtained for a narrow DT fusion 
neutron peak and for neutron source distribution resulting from an 
essentially exact calculation of a mirror plasma driven by 100 keV 
neutral and 7H. 


22315 Measurement and modification of first-wall surface com- 
position in the Oak Ridge tokamak (ORMAK). Clausing, R.E.; 
Emerson, L.C.; Heatherly, L.; Colchin, R.J.; Twichell, J.C. (Metals 
and Ceramics Division, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37830). J. Vac. Sci. Technol.; 13: No. 1, 437- 
442(Jan 1976). 

Impurities coming into the plasma from the walls of present- 
day toroidal plasma confinement devices modify plasma behavior 
substantially. Small fractions of high-Z ions in the plasma greatly 
decrease plasma temperatures and increase plasma energy losses. 
We are attempting to identify and control the sources of impurities 
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from the ‘‘first-wall’’ in ORMAK. Auger electron spectroscopy, 
soft xsray appearance-potential spectroscopy, and other surface- 
sensitive techniques have been used to characterize the surface 
composition of the first wall and to develop methods to remove 
carbon and oxygen. Oxygen glow-discharge cleaning has been 
shown, in the laboratory, to be an effective way of removing car- 
bon from gold films (simulated ORMAK liner material) and the 
use of oxygen-discharge cleaning in ORMAK has resulted in a 
decrease in plasma contamination, a 50% increase in plasma cur- 
rent, and an accompanying increase in plasma temperature. In 
spite of these improvements the walls of ORMAK are far from 
clean. Substantial amounts of carbon, oxygen, iron, and other ele- 
ments remain. (AIP) 


22316 Graphite surface erosion and blistering. Feinberg, B.; 
Post, R.S. (University of Wisconsin, Madison, Wisconsin 53706). 
J. Vac. Sci. Technol.; 13: No. 1, 443-446(Jan 1976). 

Bulk reactor-grade graphite and WCA graphite cloth were 
exposed to an atom and ion beam produced in a Hall accelerator. 
Samples exposed to hydrogen received a total dose of 10” 
atoms/cm? of 580-eV mean energy H® and 5x10"* ions/cm? of 875- 
eV mean energy H*. Samples exposed to helium received a total 
dose of 10° atoms/cm? of He® and 5x10'* ions/cm? of He*. During 
irradiation, the pressure in the sample region was governed by the 
partial pressure of the source gas (H,or He) and was at 47 mPa. 
The samples were then examined with a scanning electron 
microscope and an optical interference microscope to determine 
the surface damage. Upon exposure to H® and H*, the bulk gra- 
phite and the graphite cloth samples showed substantial surface 
erosion. The amount of erosion was found to be strongly depen- 
dent on the sample surface temperature. Upon exposure to He*, 
blistering was observed on the graphite cloth sample. No measura- 
ble surface erosion of the samples exposed to He was observed 
with the scanning electron microscope. (AIP) 


22317 Vacuum and wall problems in precursor reactor 
tokamaks. Cohen, S.A. (Plasma Physics Laboratory, Princeton 
University, Princeton, New Jersey 08540). J. Vac. Sci. Technol.; 
13: No. 1, 449-462(Jan 1976). 

The Princeton Large Torus (PLT) will be completed in 
1975 and two other CTR-oriented toroidal plasma devices, the Po- 
loidal Divertor Experiment (PDX) and the Tokamak Fusion Test 
Reactor (TFTR), are planned to be completed in 1977 and 1981. 
The vacuum systems of these machines must satisfy stringent 
requirements because of unusual operating conditions, such as, 
magnetic-field-induced strains and eddy currents, energetic particle 
and photon bombardment, large transient gas loads, and the use of 
100 Ci quantities of tritium. In addition, novel vacuum wall sur- 
faces and fast moving mechanical or magnetic plasma limiters will 
be required to minimize the influx of impurities during discharges. 


(AIP) 


22318 Measurements of the neutron from materials 
used in fusion reactors and calculations using the ENDF/B-III and - 
IV neutron libraries. Hansen, L.F.; Wong, C.; Komoto, T.; Ander- 
son, J.D. (Univ. of California, Livermore). Nucl. Sci. Eng.; 60: No. 
1, 27-35(May 1976). 

Proposed fusion reactor blanket designs bring into focus a 
large number of problems dealing with the interaction of 14-MeV 
neutrons with different materials. Carbon, oxygen, aluminum, 
titanium, and iron are among the materials used in the blanket. To 
have confidence in fusion reactor blanket calculations, a necessary 
prerequisite is that the transport code correctly describes the in- 
teraction of 14-MeV neutrons with the materials of the blanket. 
Spherical assemblies of the above materials ranging from | to 5S 
mean-free-paths in thickness have been bombarded with a cen- 
tered nominal 14-MeV neutron source. The emitted neutron ener- 
gy spectra were measured using time-of-flight techniques (3-nsec 
full-width-at-half-maximum system resolution) in a geometry where 
the flight path (7 to 10 m) is long compared to the dimensions of 
the spherical targets. The spectra have been calculated with the 
Monte Carlo neutron transport code TART using the ENDF/B-III 
and -IV neutron libraries and compared with measurements. 


22319 Ceramic materials for fusion. Rovner, L.H.; Hopkins, 
G.R. (General Atomic Co., San Diego, CA). Nucl. Technol.; 29: 
No. 3, 274-302(Jun 1976). 

The (low-atomi ber ceramic) materials carbon, SiC, 
Be,C, B,C, TiC, BN, Si;N,, Al,O;, and BeO provide a range of 
property values that are useful for evaluating range of applicability 
of low-atomic-number ceramic materials in fusion reactors. A sur- 
vey of recent literature provides a base for conceptual design 
analyses of two first wall concepts: (a) a radiation-cooled simple 
plate liner and (b) a pressurized helium, forced convection-cooled 
tubular assembly. The first case is limited in heat load by max- 
imum material temperature, and the second by either temperature 
or stress. Maximum temperatures are limited by vapor pressure or 
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chemical reaction rates with plasma hydrogen, both resulting in 
release of impurities to the plasma. Silicon carbide and carbon ap- 
pear most suitable for first wall materials, with estimated wall load- 
ing limits in the range from | to greater than 5 MW/m? of incident 
14-MeV neutrons. 


22320 Vaporization thermodynamics and molecular sputtering 
of binary targets. Gruen, D.M.; Finn, P.A.; Page, D.L. (Argonne 
National Lab., IL). Nucl. Technol.; 29: Nc. 3, 309-317(Jun 1976). 

Impurity control in magnetically-confined thermonuclear 
plasmas depends in part on control of sputtered products arising 
from plasma particle—first wall interactions. Although sputtering 
of unitary targets (metals) is reasonably well understood, sputter- 
ing of binary targets (oxides) lacks a sound theoretical base. It was 
demonstrated that molecular species can dominate the total sput- 
tered product from ion-bombarded aluminum oxide surfaces. The 
nature of the bombarding ion (Ar* versus H*), the nature of the 
target surface, as well as the ion flux and fluence, determine the 
fraction of sputtered species appearing as aluminum atoms or Al,O 
and AlO molecules. The results show that the materials sensitive 
parameters entering collision cascade theory are the surface bind- 
ing energies of the sputtered species. The surface binding energies 
in turn are functions of the surface composition prevailing at the 
time of a particular sputtering event, and are identified with the 
partial molar enthalpies of vaporization of the sputtered species. 
This approach provides the rationalization of the complex distribu- 
tion of sputtered products encountered in studies of secondary ion 
emission from binary targets. 


22321 Sputtering measurements on controlled thermonuclear 
reactor materials using Auger electron spectroscopy. Smith, J.N. Jr.; 
Meyer, C.H. Jr.; Layton, J.K. (General Atomic Co., San Diego, 
CA). Nucl. Technol.; 29: No. 3, 318-321(Jun 1976). 

Simultaneous auger electron spectroscopy and ion sputter- 
ing have been used to measure the sputter yield, S (atom/ion), for 
Ar* on carbon, tungsten, niobium, and silver in the energy range 
from 0.5 to 1.5 keV and for H* on tungsten, carbon, and silver at 
11 keV. All measurements were performed on thin films, ranging 
in thickness from 150 to 6000 A, which were maintained at room 
temperature during bombardment. These films were produced by 
vacuum vapor deposition, and the thicknesses were measured by 
surface profilometry. The auger electron signals were used to 
determine the time required to etch through a film; from these 
measurements and a knowledge of the ion current density, the 
sputter yield was determined. For Ar*, 0.7 less than or equal to S 
less than or equal to 5.1 and for H*, 0.004 less than or equal to S 
less than or equal to 0.04 for the various materials studied in this 
energy range. Agreement with earlier experimental results is 
generally within +-25 percent. 


22322 Low-energy proton implantation of stainless steel. Wil- 
son, K.L.; Thomas, G.J.; Bauer, W. (Sandia Labs., Livermore, 
CA). Nucl. Technol.; 29: No. 3, 322-326(Jun 1976). 

Hydrogen gas re-emission and scanning electron microscopy 
measurements were conducted on a series of cold-worked Types 
316 and 302 stainless-steel specimens implanted with 20-keV 
protons at temperatures from 100 to 605°K. Two mechanisms of 
hydrogen release were observed by a dose of 5 x 10'* H*/cm?*, 
while at higher temperatures there was a rapid hydrogen evolution 
without any extensive surface deformation. 


22323 Intense Li(d,n) neutron radiation test facility for con- 
trolled thermonuclear reactor materials testing. Grand, P.; 
Batchelor, K.; Blewett, J.P.; Goland, A.; Gurinsky, D.; Kukkonen, 
J.; Snead, C.L. Jr. (Brookhaven National Lab., Upton, NY). Nucl. 
Technol.; 29: No. 3, 327-336(Jun 1976). 

Brookhaven National Laboratory has proposed the con- 
struction of an intense Li(d,n) neutron source. The neutron 
production process is based on the stripping reaction of energetic 
deuterons on a flowing liquid-lithium target. The resulting neutron 
fluxes of greater than 10'* n/(cm? sec) are well collimated in the 
forward direction providing approximately | liter of experimental 
volume for a 100-mA deuteron beam at approximately 30 MeV. 
The neutron energy spectrum is centered at approximately 14 
MeV and extends from 8 to 20 MeV at FWHM. Models to calcu- 
late the radiation damage effectiveness of this neutron spectrum 
were developed. These show good agreement with the radiation 
damage expected in a fusion reactor model (BENCH) both in 
terms of dpa and helium production and recoil energy probabili- 
ties. The facility consists of a drift-tube-type linear accelerator 
producing the 30-MeV deuteron beam. This beam comprising two 
components (D* and D~ ions) will be directed to the experimental 
area where it will be stopped on flowing liquid-lithium targets. The 
two different ion species will provide for the availability of two 
separate and independent experimental caves. 
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22324 Controlled thermonuclear reactor neutron spectra simu- 
lation at the LAMPF radiation effects facility. Simmons, M.L.; Dud- 
ziak, D.J. (Los Alamos Scientific Lab., NM). Nucl. Technol.; 29: 
No. 3, 337-345(Jun 1976). 

An essential element of any fusion or fission reactor materi- 
als development effort is the availability of irradiation facilities for 
conducting radiation effects experiments. A Radiation Effects 
Facility (REF) was provided for such studies at the Los Alamos 
Meson Physics Facility. Neutron spectra at the REF can be 
tailored to approximate those in either a fusion or fission reactor, 
while providing flux levels of approximately 1.4 x 10" m~? s“' at 
design maximum beam currents. An intranuclear- 

de/evaporation model was used for computing neutron 
production. Detailed Monte Carlo neutron transport calculations 
were performed, some of which were experimentally verified in a 
foil dosimetry program. Such calculations provide the radiation ef- 
fects experimentalist with information on spatial-spectral variations 
of the neutron flux over much of the easily accessible experimental 
volume (approximately 19,000 cm*), which includes irradiation 
specimen capsule locations and a rabbit tube. From these data, 
radiation damage indices such as ratios of parts per million helium 
to displacements per atom can be calculated and compared to 
those anticipated in fusion reactor blankets or fast fission reactor 
cores. 


22325 Neutron-energy-dependent defect production cross sec- 
tions for fission and fusion applications. Odette, G.R.; Doiron, D.R. 
(Univ. of California, Santa Barbara). Nucl. Technol.; 29: No. 3, 
346-368(Jun 1976). 

Neutron cross sections for displacements and post-short- 
term cascade annealing defects are derived from nuclear kine- 
matics calculations of primary atomic recoil energy distributions 
and the number of secondary defects produced per primary as a 
function of recoil energy. For the first time, recoil kinematics of 
charged- and multiple-particle — emission reactions are treated 
rigorously using a 1 evaporation spectrum 
nuclear model. Secondary-defect production functions, derived 
from computer simulation experiments, are taken from the litera- 
ture. Spectral-averaged defect production cross sections for a fu- 
sion reactor first-wall-type environment are on the order of 1.5 to 
2.5 times those for a fast fission reactor core-type spectrum. The 
indicated range of uncertainty is primarily due to secondary-defect 
production model sensitivity. Nuclear model and data errors are 
expected to become more significant at high neutron energies, 
greater than approximately 20 MeV. Fusion reactor environments 
are found to produce some very energetic recoils and high-energy 
release events due to charged-particle reactions such as (n,a). 


22326 Helium charging of metals by tritium decay. Remark, 
J.F. (Pacific Northwest Labs., Richland, WA); Johnson, A.B. Jr.; 
Farrar, H. IV; Atteridge, D.G. Nucl. Technol.; 29: No. 3, 369- 
377(Jun 1976). 

The results of a study on the use of the decay of tritium to 
helium as a method of charging metals with helium were 
presented. Tritium was dissolved into vanadium and niobium 
specimens at elevated temperatures, allowed to decay to helium at 
room temperature, and then removed from the given specimen by 
hot vacuum extraction. Post-high-temperature test "He concentra- 
tions up to 500 appm were achieved and were found to agree 
within +-7 percent with tritium decay concentration calculations. 
Substantial ductility decreases were found in niobium specimens 
tested at 1020°C and containing greater than 130 appm helium. 
The ductility losses appeared to correlate with the appearance of 
helium on the grain boundaries. A niobium specimen containing 
170 appm helium and subjected to an 1800°C anneal exhibited a 
substantial loss of load-carrying grain-boundary area due to grain- 
boundary helium bubble formation. 


22327 Calculated ance of various structural materials 
in fusion-reactor blankets. Williams, M.L.; Santoro, R.T.; Gabriel, 
T.A. (Oak Ridge National Lab., TN). Nucl. Technol.; 29: No. 3, 
384-391(Jun 1976). 

The calculated nuclear performances of niobium, Type 304 
stainless steel, and nimonic-105 as structural materials in a concep- 
tual D-T fusion-reactor blanket model are compared. For each 
structural material, the tritium breeding ratio, the energy-deposi- 
tion rate, the operating dose, the time dependence of the neutron- 
induced activity, the time dependence of the dose from the activa- 
tion products, the time dependence of the nuclear afterheat, and 
the atomic displacement rate are calculated. Emphasis is placed on 
the nuclear response in the first structural wall to the selected 
structural material for an assumed neutron wall loading of | 
MW/m*. Taking into account all the nuclear responses, Type 304 
stainless steel appears to be a reasonable choice as the structural 
material for fusion-reactor application. 
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22328 (ERDA—76-84) Final report for a study of nationwide 
availability of women and minorities for positions in officials and 
managers and employment categories. (Energy 
Research and Development Administration, Washington, D.C. 
(USA)). Mar 1976. 198p. Dep. NTIS $7.50. 


22329 (INIS-mf—3015) OECD Nuclear Energy Agency. 3. Ac- 
tivity report, 1974. (Nuclear Energy Agency, 75 - Paris (France)). 
1975. 75p. NTIS (US Sales Only). 

The main activities of the Agency are reviewed: study of 
nuclear power trends; regulatory aspects of nuclear power; techni- 
cal developments: Eurochemic, Halden, Dragon, food irradiation, 
gas-cooled fast reactors, direct conversion, isotopic batteries; 
nuclear energy information. 


22330 (NP—20888) Annual research summary, 1975. (Purdue 
Univ., Lafayette, Ind. (USA). School of Electrical Engineering). 
1975. 1Sip. Purdue Univ., Lafayette, IN. 

Research conducted in the School of Electrical Engineering 
at Purdue University during 1975 is described. The subject areas 
studied included: automatic controls; bioengineering; circuitry; 
communications sciences; computers; electromagnetic fields; 
plasmas, and quantum electronics; energy sources; and solid state 
devices. (LCL) 


22331 (SAND—76-8210) System manual for conference at- 
tendance data file. Celoni, C.L. (Sandia Labs., Livermore, Calif. 
(USA)). Mar 1976. Contract AT(29-1)-789. 24p. Dep. NTIS 
$4.50. 

This manual describes a system which was designed to help 
conference planners with the record keeping aspect of conference 
attendance and speaker data. 


MANAGEMENT 
REFER ALSO TO CITATION(S) 20108, 21008, 21323, 21324 


22332 (COM—75-10465) National Bureau of Standards an- 
nual report: fiscal year 1974. Final report. Franzen, D. (National 
Bureau of Standards, Washington, D.C. (USA)). Mar 1975. 36p. 
(NBS-SP—418). NTIS $3.75. 

Supersedes rept. No. NBS-SP—397. Paper copy also availa- 
ble from GPO as C13.10:418. 

The document describes how resources were utilized during 
fiscal year 1974 and highlights major achievements as a result of 
work performed at the National Bureau of Standards. The docu- 
ment presents brief discussions of accomplishments within major 
program areas. The report serves as (1) an annual account of NBS 
activities and (2) promotional information about NBS. The table 
of contents includes: Standards for daily living; Expanding mea- 
surement capabilities; Toward solving the energy problems; Im- 
proving man’s environment; Striving for safer products; Aiding 
health care; Advancing computer technology; Public interest; 
Government projects; Industry cooperation; Information services. 
(GRA) 


22333 (SAND—76-5071) Meeting the needs of maintenance 
craft training. Flaxbart, R.D. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1976. 6p. (CONF-760509—1). Dep. NTIS $3.50. 

From 27. national plant engineering and maintenance con- 
ference; Philadelphia, Pennsylvania, United States of America 
SUSA® (17 May 1976). 

During the past seven years, the Maintenance Organization 
of Sandia Laboratories has been actively engaged in training main- 
tenance craftsmen. They have developed a unique approach which 
permits most maintenance assignments to be performed by in- 
dividuals with one of three craft classifications. The plan’s flexibili- 
ty permits quick adjustment to meet changing technology. Since its 
inception, maintenance supervisors and maintenance craftsmen 
have worked as a team to develop and sustain the program. Con- 
tinuing education to upgrade craftsmen’s skills and opportunities 
for training to permit advancement beyond craft levels are also 
provided. 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 18798, 19014, 19217, 19454, 
19568, 19571, 20156, 20525, 20793, 20799, 20825, 21070, 
21071, 21527, 21827, 21837, 21852, 21867, 22394 
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22334 (ANL—76-20) Simulation test approach to the evalua- 
tion and comparison of unconstrained nonlinear optimization al- 
gorithms. Hillstrom, K.E. (Argonne National Lab., Ill. (USA)). Feb 
1976. 136p. Dep. NTIS $7.00. 

A simulation test technique was developed to evaluate and 
compare unconstrained nonlinear optimization computer al- 
gorithms. Descriptions of the test technique, test problems, com- 
puter algorithms tested, and test results are provided. (auth) 


22335 (ANL—76-50) Comparison of the AMDAHL 470V/6 
and the IBM 370/195 using benchmarks. Snider, D.R.; Midlock, 
J.L.; Hinds, A.R.; Engert, D.E. (Argonne National Lab., Ill. 
ga Mar 1976. Contract W-31-109-Eng-38. 130p. Dep. NTIS 

Six groups of jobs were run on the IBM 370/195 at the Ap- 
plied Mathematics Division (AMD) of Argonne National Labora- 
tory using the current production versions of OS/MVT 21.7 and 
ASP 3.1. The same jobs were then run on an AMDAHL 470V/6 at 
the AMDAHL manufacturing facilities in Sunnyvale, California, 
using the identical operating systems. Performances of the two 
machines are compared. Differences in the configurations were 
minimized. The memory size on each machine was the same, all 
software which had an impact on run times was the same, and the 
1/O configurations were as similar as possible. This allowed the 
comparison to be based on the relative performance of the two 
CPU's. As part of the studies preliminary to the acquisition of the 
IBM 195 in 1972, two of the groups of jobs had been run on a 
CDC 7600 by CIC personnel in Arden Hills, Minnesota, on an 
IBM 360/195 by IBM personnel in Poughkeepsie, New York, and 
on the AMD 360/50/75 production system in June, 1971. 6 
figures, 9 tables. 


22336 (BNWL— 1986) Proceedings of the first ERDA statisti- 
cal symposium, Los Alamos, NM, November 3—5, 1975. Nichol- 
son, W.L.; Harris, J.L. (eds.). (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Mar 1976. Contract E(45-1)-1830. 
212p. (CONF-751113—). Dep. NTIS $8.75. 

From 1. ERDA statistical symposium; Los Alamos, New 
Mexico, USA (3 Nov 1975). 

The First ERDA Statistical Symposium was organized to 
provide a means for communication among ERDA statisticians, 
and the sixteen papers presented at the meeting are given. Topics 
include techniques of numerical analysis used for accelerators, 
nuclear reactors, skewness and kurtosis statistics, radiochemical 
spectral analysis, quality control, and other statistics problems. 
Nine of the papers were previously announced in Nuclear Science 
Abstracts (NSA), while the remaining seven were abstracted for 
ERDA Energy Research Abstracts (ERA) and INIS Atomindex. 
(PMA) 


22337 (BNWL—1986, pp 1-31) Usable _resistant/robust 
— of analysis. Tukey, J.W. (Princeton Univ., NJ). Mar 
1976. 

From |. ERDA statistical symposium; Los Alamos, New 
Mexico, USA (3 Nov 1975). 

In Proceedings of the first ERDA statistical symposium. 

This account sets out the currently most useful re- 
sistant/robust techniques and gives indications both of what is 
known about them and of how they may well be used. It does not 
attempt to review the theory. 


22338 (BNWL—1986, pp 32-40) Nostaligic ruminative 
cerebrations. Moore, R.H. (Nuclear Regulatory Commission, 
Bethesda, MD). Mar 1976. 

From 1. ERDA statistical symposium; Los Alamos, New 
Mexico, USA (3 Nov 1975). 

In Proceedings of the first ERDA statistical symposium. 

A brief discussion is given of the Applied Statistics Group of 
the Nuclear Regulatory Commission. (PMA) 


22339 (BNWL— 1986, pp 125-129) Discussion of the paper by 
Bowman and Shenton, ‘‘distribution of skewness and kurtosis 
statistics’’. Tietjen, G.L. (Los Alamos Scientific Lab., NM). Mar 
1976. 

From 1. ERDA statistical symposium; Los Alamos, New 
Mexico, USA (3 Nov 1975). 

In Proceedings of the first ERDA statistical symposium. 

Comments on the state of knowledge of the distribution of 
Vb, and b, are offered. Work of the author and others to improve 
the situation is recalled. 4 figures. (RWR) 


22340 (BNWL—1986, pp 142-150) Statistical analysis of an 
output of a large computer code as a function of the inputs. McKay, 
M.D.; Bruckner, L.A. (Los Alamos Scientific Lab., NM). Mar 
1976. 

From 1. ERDA statistical symposium; Los Alamos, New 
Mexico, USA (3 Nov 1975). 
In Proceedings of the first ERDA statistical symposium. 


GENERAL AND MISCELLANEOUS 
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A description is given of some statistical applications areas 
in work related to the development and application of computer 
codes used by the U.S. Nuclear Regulatory Commission, Division 
of Water Reactor Safety Research. These codes, which employ 
state-of-the-art techniques in hydrodynamics and thermodynamics, 
are used to study potential accidents and accident-related 
phenomena in nuclear reactors. Since the mathematical models in 
these codes are rarely perfect (either they depend on quantities 
often imperfectly derived from experimental data or they employ 
approximations to not-quite-understood physics), there is need for 
critical evaluations. Topics treated are stages in modeling and how 
Statistics might be applicable, a classification of applicable statisti- 
cal techniques, and examples of '’sensitivity’’ analysis. (RWR) 


22341 (BNWL-SA—5701) Assembling microprocessor soft- 
ware with minicomputers. Seim, T.A. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Mar 1976. Contract E(45-1)- 
1830. 13p. (CONF-760507—2). Dep. NTIS $3.50. 

From Symposium on trends and applications) micro and 
mini systems; Gaithersburg, Missouri, United States of America 
SUSA® (27 May 1976). 

The combination of a general purpose computer and its sup- 
porting software transforms into a virtual machine with special- 
purpose capabilities. A virtual computing system for developing 
microprocessor software can be realized by extending the capabili- 
ties of existing systems, rather than building a completely new 
system. One technique useful in extending computer system capa- 
bilities is the definition of micro- and minicomputer instruction 
sets with macros. Thus, a standard minicomputer assembler com- 
bined with a set of macro definitions becomes a virtual assembler 
for another processor. The methodology of macro implementation 
is described for a DEC PDP-11, and example macro sets for the 
Intel 8080 and Motorola 6800 are included. 2 figures 


22342 (CONF-741189—, pp 265-287) Simulation costs and 
how to avoid them. Gustafson, R.D. (Angus Engineering, Inc., Elm- 
hurst, IL). 1974. 

From Seminar on boiler modeling; Bedford, Massachusetts, 
United States of America *USA® (6 Nov 1974). 

In Proceedings of the seminar on boiler modeling. 

Some development details and a new hardware implementa- 
tion for simulation problems are discussed in terms of cost, capaci- 
ty, and benefits. (LCL) 


22343 (COO— 2383-29) Computer systems research. Progress 

July 16, 1975—July 15, 1976. Gear, C.W.; Watanabe, D.S. 
(Illinois Univ., Urbana (USA). Dept. of Computer Science). 1976. 
Contract AT(11-1)-2383. 76p. Dep. NTIS $5.00. 

The progress report is divided into three sections, numerical 
methods (including error estimation and global error theory, error 
estimation and control, equivalence of multistep formulas, optimal 
A(O)-stable linear multistep formulas, stability regions for formu- 
las for second-order equations, numerical simulation system, 
blended methods, and block implicit methods), software and re- 
lated work (including PLW, GIML, and IIS, GRASS, MAP, UNIX, 
communications programs, and raster display systems), and publi- 
cations. Projects already documented in reports or publications are 
merely summarized, while current projects are treated in greater 
detail. 5 figures, 5 tables. (RWR) 


22344 (COO— 2751-1) Methods in y and statistical 
inference. Progress report, June 1975—June 14, 1976. Perlman, 
M.D. (Chicago Univ., Ill. (USA)). Mar 1976. Contract E(11-1)- 
2751. 28p. Dep. NTIS $4.00. 

Efficient methods for approximating percentage points of 
the largest characteristic root of a Wishart matrix, and other 
statistical quantities of interest, were developed. Fitting of non-ad- 
ditive models to two-way and higher-way tables and the further 
development of the SNAP statistical computing system were re- 
ported. Numerical procedures for computing boundary-crossing 
probabilities for Brownian motion and other stochastic processes, 
such as Bessel diffusions, were implemented. Mathematical 
techniques from statistical mechanics were applied to obtain a 
unified treatment of probabilities of large deviations of the sample; 
in the setting of general topological vector spaces. The application 
of the Martin boundary to questions about infinite particle systems 
was studied. A comparative study of classical ‘‘omnibus’’ and 
Bayes procedures for combining several independent noncentral 
chi-square test statistics was completed. Work proceeds on the re- 
lated problem of combining noncentral F-tests. A numerical study 
of the small-sample powers of the Pearson chi-square and 
likelihood ratio tests for multinomial goodness-of-fit was made. 
The relationship between asymptotic (large sample) efficiency of 
test statistics, as measured by Bahadur's concept of exact slope, 
and actual small-sample efficiency was studied. A promising new 
technique for the simultaneous estimation of all correlation coeffi- 
cients in a multivariate population was developed. The method 
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adapts the James—Stein ‘’shrinking’’ estimator (for location 
parameters) to the estimating of correlations. 


22345 (HMI-B—179) ISOFIX: a system for the graphic 
representation of contour lines on a screen and plotting table in di- 
alog with the user. Egloff, P.; Maiss, G. (Hahn-Meitner-Institut fuer 
Kernforschung Berlin G.m.b.H. (F.R. Germany). Bereich Daten- 
verarbeitung und Elektronik). Aug 1975. 182p. (In German). Dep. 
NTIS (US Sales Only) $7.50. 

This report documents a program package which calculates 
contour lines of a three-dimensional distribution of points or of 
functions f(x,y) interactively and represents them on a graphic 
device. The main part of this system is an algorithm which evalu- 
ates the direction and the sense of the contour line perpendicular 
to the gradient of a surface. It is possible to adapt the program 
package to any problem in accuracy and speed of calculation by 
20 commands. 27 figures, 2 tables (auth) 


22346 (IS-M—61) Modern beginning programming course. 
Keller, R.F. (Ames Lab., Iowa (USA)). 1975. Contract W-7405- 
eng-82. 20p. (CONF-760604— 2). Dep. NTIS $3.50. 

From National computer conference; New York, New York, 
United States of America *USA® (7 Jun 1976). 

A beginning programing course is described. It represents 
an approach to the ‘‘right way’’ to teach programing, independent 
of any programing language. This is accomplished by thinking of 
programing as a two-part process, constructing an algorithm and 
translating the algorithm into a program in some chosen program- 
ing language. Basic structured programing constructs are used for 
constructing an algorithm, and translation is demonstrated by 
translation of control constructs into FORTRAN. 


22347 (K/CSD/INF—76/3) Petri net as a modeling tool. 
Thomas, P.B. (Union Carbide Corp., Oak Ridge, Tenn. (USA). 
Computer Sciences Div.). 1976. 10p. (CONF-760430—1). Dep. 
NTIS $3.50. 

From 14. annual conference of southeast regional associa- 
tion for computing machinery; Birmingham, Alabama, United 
States of America *USA® (22 Apr 1976). 

The Petri net model is presented as a modeling tool for 
coordination of asynchronous processes. The Petri net is defined 
and shown to be both flexible in representing concurrency and 
easy to comprehend. An extended Petri net model is introduced, 
and its greater flexibility for coordination modeling is demon- 
strated. The Cigarette Smokers’ Problem is modeled with a Petri 
net, and a Producer—Consumer Problem is solved with the ex- 
tended Petri net. The net is briefly evaluated with mention of 
results of an experimental high-level language simulation of the ex- 
tended Petri net. 


22348 (LA—6280-MS) LASIP-III, a generalized processor for 
standard interface files. Bosler, G.E.; O'Dell, R.D.; Resnik, W.M. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Mar 1976. Contract 
W-7405-Eng-36. 97p. Dep. NTIS $5.00. 

The LASIP-III code was developed for processing Version 
III standard interface data files which have been specified by the 
Committee on Computer Code Coordination. This processor per- 
forms two distinct tasks, namely, transforming free-field format, 
BCD data into well-defined binary files and providing for printing 
and punching data in the binary files. While LASIP-III is exported 
as a complete free-standing code package, techniques are 
described for easily separating the processor into two modules, 
viz., one for creating the binary files and one for printing the files. 
The two modules can be separated into free-standing codes or they 
can be incorporated into other codes. Also, the LASIP-III code 
can be easily expanded for processing additional files, and 
procedures are described for such an expansion. 2 figures, 8 tables. 


22349 (LA—6315-MS) Three-dimensional potential field calcu- 
lations. Cook, W.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Apr 1976. Contract W-7405-Eng-36. 17p. Dep. NTIS $3.50. 

An approach is described that may be used to solve three- 
dimensional tential problems using three separate codes: 
INGEN, NASTRAN, and GRAD. INGEN calculates the three- 
dimensional mesh, NASTRAN calculates the finite element solu- 
tion to the potential problem, and GRAD enhances the output of 
NASTRAN. The largest segment of this report is devoted to the 
input instructions for INGEN and a demonstration mesh of a 
three-dimensional problem. 8 figures. 


22350 (LA-UR—76-661) Methods of significance arithmetic. 
Metropolis, N. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-eng-36. 19p. (CONF-760428—1). Dep. 
NTIS $3.50. 
From Conference on the state of the art in numerical analy- 
sis; University of York, England, United Kingdom of Great Britain 
Northern Ireland *UK® (12 Apr 1976). 
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A preliminary report is given of two applications of the 
methods of significance arithmetic. These are a simple nonlinear 
partial differential equation and matrix inversion. (JFP ) 


22351 (LBL—4801) Infinite hard-sphere system. Alexander, 
R.K. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Sep 1975. Contract W-7405-eng-48. 68p. Dep. NTIS $4.50. 

Thesis. 

The time-evolution for the system of infinitely many parti- 
cles in space interacting by a hard-sphere potential is constructed. 
Examples abound of configurations of the infinite system having 
more than one solution to the Newtonian equations of motion. A 
regularity condition is imposed on the solutions sought, which 
limits the growth of velocities and of the length of chains of parti- 
cles close together as absolute value x yields infinity; it is proven 
that through any point of the phase space there passes at most one 
regular solution. Every point in a subset X bar of the phase space 
X is the initial point of a regular solution which is defined for all 
time. The subset X bar is of full measure for every Gibbs state and 
is invariant under the one-parameter group T/sup t/ of shifts along 
solution trajectories. Moreover, the flow T/sup t/ leaves every 
Gibbs state invariant. The solutions constructed are limits, as R 
yields infinity, of motions in which particles inside the sphere of 
radius R are elastically reflected from its boundary while those 
outside remain fixed. For this reason, one also studies the motion 
of finite systems. For finitely many hard-sphere particles in a re- 
gion of space with piecewise smooth boundary, the set of points of 
the phase space through which solutions exist for all time without 
triple or grazing collisions, are of full Lebesgue measure and are 
residual in the sense of Baire. Liouville’s Theorem holds for the 
one-parameter group of shift-transformations T/sup t/. Finally, we 
give examples in which a single billiard moving in the plane is 
reflected infinitely often from a boundary curve in finite time, and 
necessary conditions for such singularities to occur are established. 


22352 (ORNL/CSD—9) Eigensystem computation for skew- 
symmetric matrices and a class of symmetric matrices. Ward, R.C.; 
Gray, L.J. (Oak Ridge National Lab., Tenn. (USA)). May 1976. 
Contract W-7405-eng-26. 32p. Dep. NTIS $4.00. 

An algorithm is given for computing the eigenvalues and 
(optionally) the eigenvectors of either a skew-symmetric matrix or 
a symmetric tridiagonal matrix with constant diagonal. The al- 
gorithm uses only orthogonal similarity transformations, and is be- 
lieved to be the most efficient algorithm available for computing 
all the eigenvalues or the complete eigensystem. 2 tables. 


22353 (ORO— 2504-242) TVGP and SQUAW changes at Md., 
January 1, 1975—January 1, 1976. Technical report No. 76-093. 
Physics Department No. PP 76-182. Hill, D.G. (Maryland Univ., 
College Park (USA). Dept. of Physics and Astronomy). Mar 1976. 
24p. Dep. NTIS $3.50. 

Changes made in two computer programs are discussed in- 
cluding for TVGP, the addition of film curl to the optical con- 
stants, the use of the full track fit, and the addition of fiducial 
quantities to the output tape; and for SQUAW, changes including 
revision of the methods of counting lines on a page, summarizing 
of track failures and average rms, changes in printout for type-3 
tracks, addition of film rms to the printout for each mass hypothes- 
is, and repairing a few small bugs. 


22354 (RL—75-190) Design of a graphics processor. Holmes, 
M.; Thorne, A.R. (Science Research Council, Chilton (UK). 
Rutherford Lab.). Dec 1975. 33p. Dep. NTIS (US Sales Only) 
$4.00. 

The design of a graphics processor is described; the design 
takes into account known and anticipated user requirements, the 
availability of cheap minicomputers, the state of integrated circuit 
technology, and the overall need to minimize cost for a given per- 
formance. The main user needs are the ability to display large, 
high-resolution pictures, and to change dynamically the user’s view 
in real time by means of fast coordinate-processing hardware. The 
transformations that can be applied to 2D or 3D coordinates either 
singly or in combination are translation, scaling, mirror imaging, 
rotation, and the ability to map the transformation origin on to any 
point on the screen. 7 figures, 2 tables (auth) 


22355 (RT/EDP—(75)3) Interactive polyalgorithm. Biasini, L.; 
Fucci, C.; Gardelli, V. (Comitato Nazionale per l’Energia 
Nucleare, Rome (Italy)). Jul 1975. 35p. (In Italian). Dep. NTIS 
(US Sales Only) $4.00. 

This paper presents a summary of the experiences and view- 
points in the construction of interactive polyalgorithms for auto- 
matic numerical analysis. In addition, a particular structure of a 
polyalgorithm on differential equations is illustrated. Finally, a 
sample problem is worked out by computer. (2 figures) (auth) 
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22356 (SAND—76-0125) CDC 6600 subroutine for the 
gamma function. Amos, D.E. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Apr 1976. Contract AT(29-1)-789. 8p. Dep. NTIS $3.50. 

The y function is computed on a basic interval (2,3) and 
extended to (0,10) by forward and backward recursion. The 
logarithm of the y function is computed and exponentiated for ar- 
guments greater than 10. Values for positive integer arguments up 
to 100 are stored and returned from a table look-up. The reflec- 
tion formula is applied for noninteger, negative arguments. 


22357 (SAND—76-5070) Central vertices in a graph. Slater, 
P.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. Contract 
AT(29-1)-789. 12p. (CONF-760220—1). Dep. NTIS $3.50. 

From 7. southeastern conference on combinatorics, graph 
theory and computing; Baton Rouge, Louisiana, United States of 
America *USA® (9 Feb 1976). 

The criterion for selecting a site at which a facility is to be 
established in a network is usually, but not always, some measure 
of ‘’centrality.’’ Various measures of this centrality are examined, 
with emphasis upon the decision that vertex u is ‘’more central” 
than vertex v if there are more vertices closer to u than to v. 7 
figures. 


22358 (SLA—73-0148) PLOT40, a routine using disk storage 
for input. Grandjean, N.R. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Apr 1973. 42p. Dep. NTIS $4.00. 

PLOT40 is a CDC6600 program designed to provide the 
user with a flexible plot package to generate SC4020 hard copy 
plots from data stored on disk or tape; central memory require- 
ments are thus minimized. 5 figures. 


22359 (SLAC— 187) System for large structure graphics. Pol- 
lack, B.W. (Stanford Linear Accelerator Center, Calif. (USA)). 
Aug 1975. Contract E(04-3)-515. 190p. Dep. NTIS $8.50. 

The design for a system with the potential for solving real- 
world large structure graphics problems is presented. Such 
problems are continually encountered in industry. Although 
present-day techniques for drafting, architectural drawing, airfoil 
design, automobile and ship design, and so forth are to some ex- 
tent automated, these are mainly areas which are approached with 
traditional and mechanical methods. This research demonstrates 
the practicality and power of using a parallel systems approach to 
graphical system design, develops a dual data structure which is 
especially efficient in dealing with large structures, and unifies a 
variety of techniques currently available in several disciplines. The 
culmination of this research has been the implementation of the 
GRAPL system. Additionally, we have developed two languages: 
the GRAPL implementation language in which the GRAPL system 
is actually implemented, and the GRAPL command language, 
which forms the user-system interface. GRAPL provides a system 
with which one may design a structure of major complexity. It is 
readily tailored to various user requirements while remaining effi- 
cient in its real-time response. And, GRAPL is capable of accept- 
ing ‘’advice’’ on how it may improve its performance. 


22360 (SLAC— 192) Interactive 3D motion graphics with large 
data bases. Levine, S.R. (Stanford Linear Accelerator Center, 
Calif. (USA)). Mar 1976. Contract E(04-3)-515. 176p. Dep. NTIS 
$7.50. 

Thesis. 

A graphic data organization was designed that allows for 
fast access to an arbitrarily large data base. The graphic data is or- 
ganized by clustering into successively larger spheres. The derived 
tree structure provides for multilevel descriptions of objects that 
allow for display of only the amount of detail that can be resolved 
on the display, in addition to rapid determination of data in the 
field of view. An algorithm was developed to search for the 
minimum volume sphere enclosing a set of points in three dimen- 
sions. A heuristic was used to speed the search for the minimum 
volume sphere gaining several orders of magnitude improvement 
over a nonheuristic search. In support of the minimum volume 
sphere heuristic, an algorithm to calculate the convex hull of a set 
of points in more than two dimensions was constructed. For the 
three-dimensional data sets tested, an order of magnitude improve- 
ment over an existing algorithm was found. To facilitate display of 
a simulation of a user moving through space containing a large 
number of objects, a fast hidden-line algorithm was developed. It 
allows for display of linearly separable three-dimensional convex 
solids, two-dimensional concave planes, and three-dimensional wire 
frame objects. A complex picture consisting of 16 objects (192 
edges) requires only 130 milliseconds on a third generation large 
scale computer. Extensive tests of the algorithms were made using 
a variety of data sets. The results are summarized in a series of 
graphical presentations. 


22361 (SU—326-P.39-9) EMMY system peripherals: princi- 
ples of operation. Technical note No. 77. Neuhauser, C. (Stanford 
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Univ., Calif. (USA). Stanford Electronics Labs.). Dec 1975. Con- 
tract AT(04-3)-326. 43p. Dep. NTIS $4.00. 

Bus system peripheral units currently available in the 
EMMY laboratory are discussed from a functional point of view. 
The Main Memory System consists of a core memory system and 
an associated memory controller. The memory controller is 
designed to provide elementary data transformations useful in the 
emulation environment. The Datapoint Interface provides a means 
of communicating between the eight-bit Datapoint 2200 bus 
system and the 32-bit EMMY bus. Direct status indication and 
control of the CPU are also available. The Maintenance Console 
provides the user with a direct display of the information being 
handled by the EMMY bus system. Information may be ‘’trapped’’ 
and held for examination when a user select event occurs on the 
bus system. 11 figures. 


22362 (SU—326P39X4) Emulation oriented, d 
microprogrammable processor (version 3). Technical note No. 65. 
Neuhauser, C. (Stanford Univ., Calif. (USA). Stanford Electronics 
Labs.). 25 Oct 1975. Contract AT(04-3)-326. 67p. Dep. NTIS 
$4.50. 

This report describes the CPU of the Stanford Emulation 
Laboratory, known as the EMMY system. The EMMY CPU is a 
32-bit microprogrammable processor designed specifically for the 
task of emulation research. The control store is dynamic; that is, it 
is writable by the CPU, and thus serves for data storage as well as 
for microinstruction storage. This report is a reissue of two previ- 
ous reports, of the same title, issued at Johns Hopkins University 
as Hopkins Computer Research Reports No. 28 and No. 28.1. 
However, the material in this report differs somewhat from the 
previous reports in that the previous reports provided a design 
specification, and this report describes the system as it is now im- 
plemented. Specifically, this report provides an EMMY system 
user with the basic formation necessary to microprogram the 
EMMY CPU and to design hardware and software interfaces to 
the system bus. 17 figures 


22363 (SU-SEL—75-046) EMMYPL: description and imple- 
mentation. Polstra, J.D.; Proskurowski, A. (Stanford Univ., Calif. 
(USA). Stanford Electronics Labs.). Nov 1975. Contract AT(04- 
3)-326. 59p. (SU—326-P.39-4). Dep. NTIS $4.50. 

EMMYPL is a high-level register transfer language for writ- 
ing microprograms for the EMMY Laboratory System. EMMYPL 
is similar to PL/360 in that it provides the high-level aspects of 
control and data structure but allows the microprogrammer to ac- 
cess machine resources directly. This report defines the EMMYPL 
language (syntax and semantics) and outlines its implementation. 
In addition, the software environment at)the University computing 
facility (SCIP) is discussed as it relates to the establishment of the 
EMMYPL system. 10 figures. 


22364 (UCID— 17045) Introduction to the theory of machines 
and languages. Weidhaas, P.P. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). | Apr 1976. 123p. Dep. NTIS 
$5.50. 

This text is intended to be an elementary ‘’guided tour’ 
through some basic concepts of modern computer science. Various 
models of computing machines and formal languages are studied in 
detail. Discussions center around questions such as, ‘’What is the 
scope of problems that can or cannot be solved by computers."’ 


22365 (UCID— 17127) Number systems: cross-reference guide 
MCS-8 microcomputer. Ball, M. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 15 Aug 1974. Contract W- 
7405-Eng-48. 8p. Dep. NTIS $3.50. 

This Number System Cross Reference Guide constitutes a 
ready reference for programing the MCS-8 Microcomputer or 
designing logic systems. Columns give the number equivalents of 
decimal, binary, octal, and hexidecimal systems for decimal num- 
bers zero through 255, as well as a corresponding teletype 
character opposite each row of equivalent numbers. (RWR) 


22366 (UCID—17128) Microcomputer publication reference 
list. Jensen, C.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1 Jun 1975. Contract W-7405-Eng-48. 6p. Dep. 
NTIS $3.50. 

This list documents the title, author, and source of various 
articles that are published in magazines or written and distributed 
in-house at Lawrence Livermore Laboratory. The report will be 
updated and distributed periodically. 


22367 (UCID— 17129) MCS-8 microcomputer system display 
octal debugging technique. DODT for MCS-8 microcomputer. 
Brand, H. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 15 Oct 1974. Contract W-7405-Eng-48. 17p. Dep. 
NTIS $3.50. 


DODT (Display Octal Debugging Technique) is a program 
written for the MCS-8 that allows the user to modify a program via 
the solid-state keyboard. The program occupies 766 octal words. 
The minimum system requirements for using DODT are as follows: 
MCS-8 computer set with TV display option and Solid State 
Keyboard option; DODT programmable read only memories 
(PROM) at memory page 000 and 001; 256 word (RAM) at page 
10. (RWR) 


22368 (UCID— 17130) LIL8/V2: a list language 
for the MCS-8 microcomputer. Bourret, S. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 19 Sep 1974. Contract 
W-7405-Eng-48. 21p. Dep. NTIS $3.50. 

A list interpretive language designed for microcomputer- 
based programmable control systems is described. The purpose is 
to create an easily understood method for scientific personnel to 
program an MCS-8 microcomputer-controlled chemistry system, 
via teletype. An interrupt capability, a special instruction set, and 
the ability to read and punch paper tapes of the user’s programs 
are available. In effect, this program simulates a different com- 
puter architecture; an entirely new instruction set, 1/0, and inter- 
rupt capability result. At present there are twenty-one instructions, 
the special interrupt option, and the ability to process sublists. 
New users’ instructions are very easily added. 


1236! (UCID—17131) Simulator for the MCS-80 
8080 CPU. Benge, W,.L.; Allison, T.G. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 20 Nov 1974. Contract 
W-7405-Eng-48. Sp. Dep. NTIS $3.50. 

The Intel 8080 CPU simulator program (MCS80SIM) pro- 
vides a software simulation together with simulator execution com- 
mands to aid in program development for the MCS-80. Besides ac- 
cepting 8080 machine code the simulator allows manipulation of 
the simulated memory and 8080 registers, breakpoint insertion, 
program tracing, symbolic and numeric dumps, single stepping, 
and other operations during the simulation. This report details how 
the simulator (MCS80SIM) is accessed and how it is run on the 
Octopus network at LLL. 2 figures. (RWR) 


22370 (UCID— 17132) MCS80 Marco Assembler for the 8080 
CPU. Benge, W.L.; Allison, T.G. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 20 Nov 1974. Contract W- 
7405-Eng-48. 6p. Dep. NTIS $3.50. 

The 8080 Macro Assembler is now available on the LLL 
7600 system. This report is a user’s manual for executing the 8080 
assembler on the 7600 computers. The MCS80 program accepts as 
input programs written in Intel 8080 CPU assembly language. The 
program writes a magnetic tape in Intel BNPF format or BIN DEC 
binary format which can be used to punch a paper tape. 3 figures. 
(RWR) 


22371 (UCID—30115(Rev.1)) User’s guide to SLOPE, a 
simulator of the scope system executable under the Liver- 
more Timesharing System on CDC 7600 computers at LLL. John- 
ston, W.E. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 19 Feb 1976. Contract W-7405-eng-48. 27p. Dep. 
NTIS $4.00. 

SLOPE is Lawrence Livermore Laboratory's implementa- 
tion of CDC’s SCOPE/KRONOS operating system for the CDC 
7600 computer. Available as an executable program on the Liver- 
more timesharing system (LTSS), SLOPE enables users to run 
SCOPE jobs brought from outside and to set up SCOPE-like jobs 
that can be run under SCOPE elsewhere. This guide introduces 
users to the use of the SLOPE system and to the SLOPE reference 
manual, which is available online on LTSS. Since the SLOPE user 
must make use of LTSS software in doing input and output, and 
LTSS is a different operating system than SLOPE, this report 
shows how to convert files and tapes from one system to the other. 
Listings of input and output files, and of teletypewriter interac- 
tions, are included. 


22372 (UCID—30131) GOOF: Octopus error messages, 
ORDER, ORDERLIB, and FLOE. Whitten, G. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 3 Mar 1976. Con- 
tract W-7405-eng-48. 35p. Dep. NTIS $4.00. 

This is a compilation of the error messages returned by 
three parts of the Livermore timesharing system: the ORDER 
batch-processor, the ORDERLIB subroutine library, and the FLOE 
operating system. 

22373 (UCID—30135) FUNPACK user's guide. Fritsch, F.N. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Mar 1976. Contract W-7405-eng-48. vp. Dep. NTIS $4.00. 

FUNPACK is a collection of certified software for the 
evaluation of special functions. Routines are available for the com- 
putation of exponential integrals, complete elliptic integrals of the 
first and second kind, and Dawson’s integral. 
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22374 (UCRL—51806) MAFJ: some simple additions to 
MAFCO. Finan, C.H. Ill; McNamara, B. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 12 Jan 1976. Contract 
W-7405-Eng-48. 12p. Dep. NTIS $3.50. 

MAF3 is a revision of the MAFCO code which generates 
magnetic fields (B) resulting from collections of current elements. 
In addition to the original MAFCO’s capabilities, MAFJ follows 
field lines through a region of interest and calculates integrals of 
functions along these lines. It can also generate three-dimensional 
grids of B. MAFJ runs from eight to 15 times faster than MAFCO, 
depeading on the types of current elements chosen. 2 tables. 


22375 (UCRL—51953) PQ-tree Booth, K.S. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
14 Nov 1975. Contract W-7405-Eng-48. 169p. Dep. NTIS $7.60. 

Thesis. 

A new data structure called a PQ-tree is introduced. PQ- 
trees can be used to implement linear-time algorithms which test a 
graph for either the property of being an interval graph or the pro- 
perty of being a planar graph. The interval graph test is based on a 
theorem of Fulkerson and Gross which defines the consecutive 
ones property for matrices. The planarity test implements an al- 
gorithm of Lempel, Even, and Cederbaum. By use of the 
techniques developed here, both tests can be performed in a 
number of steps which is proportional to the size of the graph 
being tested. A representation of PQ-trees as formulas is provided 
by the class of PQ-formulas. It is shown that PQ-formulas form a 
lattice under two fairly natural operations, both related to the idea 
of grouping various parts of a formula into consecutive substrings. 
A special case of the lattice meet operation is called reduction. 
Reduction is used when testing a matrix for the consecutive ones 
property. It is also used to arrange the vertices of a planar graph. 
A linear-time algorithm for reduction is given which makes use of 
the PQ-tree data structure. The basic reduction algorithm is then 
extended, by use of a linear-time test for graph chordality, to an 
algorithm for testing interval graphs. Properties related to the con- 
secutive ones property and to interval graphs are examined. Some 
have linear-time algorithms, but others are shown to be NP- 
complete problems. Various practical applications are suggested, 
including efficient storage techniques for Gaussian elimination and 
information retrieval. 


22376 (UCRL—51990) Tables of confidence bounds for failure 
probabilities. Huebel, J.G.; Myers, G.K. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 8 Jan 1976. Contract W- 
7405-Eng-48. 53p. Dep. NTIS $5.45. 

The characteristics of a population cannot be determined 
precisely from the characteristics of a random sample taken from 
that population. Therefore sample characteristics can only lead to 
bounds for the population characteristics. The probability that 
these bounds are valid is called confidence. The problems of deter- 
mining populatipon failure level bounds from sample failure levels 
and how confidence is influenced by sample size are discussed. 
Two sets of failure probability confidence bounds are tabulated. 
One set is derived for normally distributed populations and is 
based on the noncentral t distribution. The other set is derived 
nonparametrically - that is, without assuming the population dis- 
tribution - and is based on the binomial distribution. These tables 
convert sample failure levels into population failure probability 
bounds. The tables are designed to be easily used and con- 
sequently are not set in the most compact format. In addition to 
presenting the tables, the basic statistical concepts are described, 
the mathematics on which the tables are based is developed, and 
the two methods are graphically compared. An example problem is 
given to illustrate the use of the tables. (auth) 


22377 (UCRL—77510) (Computer-generated) movie is worth 
a thousand pictures. Dawson, K.A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 10 Mar 1976. 6p. (CONF- 
760511—1). Dep. NTIS $3.50. 

From international communication § conference; 
Washington, District of Columbia, United States of America *USA® 
(12 May 1976). 

Computers can produce graphical output in the form of mo- 
tion pictures. A computer-generated movie can be as far ahead of 
still pictures for communicating technical information as still pic- 
tures are ahead of words. One is at a disadvantage; then; trying to 
describe these movies in words and still pictures. First a solid basis 
is established. Then some of the tools available to the researcher 
who wants to animate their data are discussed: motion in three 
dimensions, hidden-surface analysis, color, and computer- 
generated sound. Some of the classes of data that computer anima- 
tion makes sense for, and a word on economics are considered. 


22378 Approximation of invariant measures for continued frac- 
tions. Waterman, .M.S. (Los Alamos Scientific Lab., NM). Rocky 
Mt. J. Math.; 6: No. 1, 181-189( Win 1976). 
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Kuzmin‘s theorem gives a sequence of functions which con- 
verge to the density of the invariant measure of n-dimensional con- 
tinued fractions. The covergence is uniform and geometric. This 
paper gives bounds on the rate of convergence for two natural ap- 
proximations to the sequence of functions given by Kuzmin’s 
theorem. (auth) 


22379 MCS-8 microcomputer (24 Sep 1974) ( 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2454). 

18 drawings. 

Drawings and a parts list are given for the MCS-8 
Microcomputer, an Intel Corporation 8008 Central Processor In- 
tegrated Circuit interfaced with LLL-designed control logic, which 
provides experimenters with a basic, low-cost (approximately 
$500.00) digital computer system. The basic system has erasable 
and reprogrammable fixed memory for a set of 48 instructions and 
can be expanded to 16k 8-bit words of total memory. There are 
three ‘‘expanded"’ versions of the MCS-8 Microcomputer, all of 
which comprise basically the same logic modules. In the first ver- 
sion, called the ‘Smart Terminal’’, the microcomputer plug-in 

ic cards, complete with all electronics, are housed in the base of 
a Model T-33 Teletype machine. The second version of the MCS-8 
incorporates the Model T-33 Teletype to communicate between 
operator and microcomputer. However, the plug-in logic cards and 
all electronics are contained in a separate rack mountable chassis 
(19-inch width). The third version of the MCS-8 Microcomputer, 
called the ''CRT-Terminal’’, provides the operator with an elec- 
tronic keyboard and CRT (cathode ray tube) for alpha-numeric or 
bar-graph visual readout. The keyboard, CRT and plug-in logic 
modules with the ancillary electronics for visual display are all 
fabricated into one desk-top unit. Applications include the control 
of research machines and fabrication processes, numerically 
operated machinery, printers, plotters, and keyboards. The MCS-8 
can also be used as a logic element to significantly reduce the 
amount of combinational logic required in a system. 


22380 PDP 11/20 selector line unit (12 Nov 1973) (Engineering 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2448). 

61 drawings. 

Drawings are given for a PDP-11 Selector Line Unit (SLU), 
designed to interface to the PDP-11 Unibus and to a maximum of 
8 worker machines. Each worker may use either 12 or 16 bit I/O. 
One connection will be made to the PDP-6. The SLU will allow 
data transfer to any worker on a selected basis. The selection of a 
worker will be made by the SLU on a strict priority basis in case 
of simultaneous requests. Each machine's priority will be deter- 
mined by the position of its cable connection in the SLU. The SLU 
is expected to connect to Selector Adapters at the worker 
machines. These Selector Adapters will also have the teletype net- 
work connected to them. Thus the SLU must operate within the 
transfer procedure as defined for the teletype system. 


22381 PDP-8 line unit (19 Oct 1970) (Engineering Materials). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE— 2449). 

11 drawings. 

Drawings are given for a PDP-8 Line Unit which allows 
communication between a PDP-8 and any computer Adapter 
which uses Line Unit conventions for expansion of the full-duplex 
teletype capability. Initial connections will be made to CDC 6600 
systems and 7600 systems. The PDP-8 Line Unit provides a half- 
duplex, parallel 12 bit data path between PDP-8 core memory and 
an Adapter. Control and status signals are identical to those used 
with the PDP-6 Line Unit with the exception of an additional 
status signal called ‘'Overflow’’. The PDP-8 Line Unit will send 
the Overflow signal to the Adapter if an attempt to transfer the file 
to the PDP-8 which exceeds its Word Count, or an error condition 
(IER, SER or Timeout) is detected by the Line Unit on a PPU 
Read operation. The PDP-8 transfers information to or from PDP- 
8 core memory by use of the Three Cycle Data Break facility. Two 
consecutive core memory locations provide work count and core 
address for the block transfer and are each incremented in 
sequence prior to transferring a 12 bit data word on the third 
memory cycle, hence the term, '’Three Cycle Data Break’’. 


22382 6600 selector adaptor (1 Sep 1972) (Engineering 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2450). 

12 drawings. 

Drawings are given for a 6600 Selector Adapter intended to 
interface a CDC 6600 Channel to LRL OCTOPUS equipment, 
either PDP-6 Line Units or PDP-8 Line Units. It is constructed to 
integrate circuits, mostly DEC M-series, and is the successor of the 
PDP-6/6600 Adapter, built from DEC Flip-Chip logic cards. The 
most important difference between these Adapters, however, is not 
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in construction, but in architecture. The Selector Adapter can con- 
nect to up to 15 Line Units instead of just one. Information is read 
and written via these Line Units block by block, in ‘‘selector’’ 
fashion. The 6600 Peripheral Processor controlling the Adapter’s 
6600 Channel can rotate among the Line Units, checking and 
changing status information, and send or receive a block of data 
from any selected Line Unit when it desires. 


22383 Octopus channel (2 Nov 1973) (Engineering Materials). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE— 2451). 

6 drawings. 

Drawings are given for a channel for the Lawrence Liver- 
more Laboratory OCTOPUS computer network. Details of the 
adaptor channel bin, including logic diagrams, layout, and cables, 
are given. (PMA) 


22384 MCS-8 control processor (17 May 1973) ( 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2424). 

12 drawings. 

The MCS-8 Microcomputer is an Intel Corporation 8008 
Central Processor Integrated Circuit, interfaced with LLL-designed 
control logic which provides experimenters with a complete, low- 
cost (approximately $500.00) digital computer system. The system 
has erasable and reprogrammable fixed memory for a set of 48 in- 
structions, and up to 16k 8-bit words of total memory. Applica- 
tions include the control of fabrication processes, numerically 
operated machinery, printers, plotters, and keyboards. The MCS-8 
can also be used as a logic element; such use can significantly 
reduce the amount of combinational logic required in a sy 


22385 G. P. disc controller (Mar 1969) (Engineering Materi- 
als). (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). (CAPE—2435). 

50 drawings. 

Drawings and operation information are given for the 
General Precision Disc System which consists of a controller and a 
rotating subsystem. The controller provides Read amplifiers, Write 
amplifiers, address information, and control signals for the rotating 
subsystem, which consists of two mechanically-independent 
(therefore, not synchronized) rotating assemblies, called files. An- 
gular information (sector address) is continuously available for 
both files. Drawings include: (1) the driver layout; (2) the receiver 
layout; (3) details of the data channel; (4) details of control equip- 
ment; (5) job status equipment; and (6) a block diagram. 


22386 LAMPF CAMAC serial criver (26 Nov 1975) 
(Engineering Materials). (Los Alamos Scientific Lab., N.Mex. 
(USA)). (CAPE—2434). 

18 drawings. 

The LAMPF Serial Highway Driver (SD), a four-wide 
CAMAC module, transmits and receives messages on the CAMAC 
Serial Highway (SH). All output and input port standards, message 
format, and operation conform to the CAMAC Serial System 
Description (TID-26488). The SD is expected to be connected to 
standard Serial Crate Controllers (Type L-1) and is able to operate 
in both the bit and byte serial mode at up to a 5-MHz bit or byte 
rate, respectively. An explanatory text is given, and drawings in- 
clude logic, input, output, and status circuits and a block diagram. 


22387 Port multiplexer (20 Oct 1969) (Engineering Materials). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE— 2433). 

39 drawings. 

The PORT MULTIPLEXOR enables several devices to 
share a single memory access channel (port). The PORT MUL- 
TIPLEXOR uses DEC Flip-Chip Modules, serves 12 devices on a 
strict priority basis, and uses 100 ns pulses to transmit data to the 
devices. A text on multiplexor interface and schematic diagrams of 
the electronics are included. 


22388 PDP-11 system (stepping order designs) (May i975) 
(Engineering Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2443). 

27 drawings. 

Drawings are given for a PDP-11 computer system. Included 
are details of the device selector, interfaces, data driver and re- 
gister, buffer amplifiers, and cable connections, and a block dia- 
gram. The digital system is used for on-line data collection from a 
thermometer, pH meter, and two visible/ultraviolet spectrometers. 
(PMA) 


22389 Greatest integer theorem for Fibonacci spaces. Everett, 
C.J. (Los Alamos Scientific Lab., NM). Fibonacci Q.; 13: No. 3, 
260-262(Oct 1975). 

If S (with elements s/sub j/) is any integer sequence of a 
Fibonacci space based on a polynomial f(x) = (x-r,)...(x-t/sub n/), 
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then (under suitable conditions) [r,/sup k/s/sub I/ + F] = s/sub 
k-+H/ for any fixed k, and F on (0,1), for all | sufficiently large. This 
is a broad generalization, in an asymptotic sense, of an earlier con- 
jecture concerning the case f(x) = -1-Mx + x?, M greater than or 
equal to 1, F = M/(M + 1), and S with elements 0,1,M,..., defined 
by u/sub I/ + Mu/sub | + 1/ = u/sub | + 2/. The latter is shown to 
be true in all cases except one, and in slightly revised form in that 
one. (RWR) 


INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 19441, 20525, 20868, 22375 


22390 (COM—75-11100) Energy microthesaurus: a hierarchi- 
cal listing of indexing terms used in the NTIS data base. 
(National Technical Information Service, Springfield, Va. (USA)). 
Aug 1975. 42p. (NTIS/SR—75/03). NTIS $15.00. 

In a computerized information system, it is important to 
have a controlled vocabulary for information retrieval. However, 
when searching the data base of the National Technical Informa- 
tion Service(NTIS) for ‘energy’ research reports, one is faced with 
using search keywords from four thesauri as well as free language 
terms. These keyword sources are the following: The Department 
of Defense thesaurus, the Energy Research and Development Ad- 
ministration thesaurus, the National Aeronautic and Space Ad- 
ministration thesaurus, the thesaurus used by NTIS, and controlled 
free language terms used by NTIS to describe concepts not 
covered in any of the above thesauri. This microthesaurus in- 
tegrates hierarchically the vocabulary of these five sources so as to 
allow easier retrieval of the NTIS data base and to act as an index- 
ing vocabulary for energy terms. Generic relationships and thesau- 
ral origins are maintained for each term. Over 600 terms were 
chosen for their usage in expressing energy concepts including 
those for fuels, fuel sources, energy demand, conservation, electric 
power generation, heating, energy conversion, and fuel processing. 
(GRA) 


22391 (EDFB/IBP—75/7) NUTIS: Numerical and Textual In- 
formation System. Version 1.1. A directory and input manual. 
Strand, R.H.; Olson, R.J.; Taylor, D.G. (Oak Ridge National Lab., 
Tenn. (USA)). Apr 1976. Contract W-7405-eng-75. 49p. Dep. 
NTIS $4.50. 

NUTIS, the Numerical and Textural Information System, 
was developed to aid in managing numerous and diverse data sets 
generated by environmental research programs. A batch system 
provides efficient computer storage and retrieval of numeric data 
sets and associated textual descriptions. This manual describes the 
textual identifiers in the NUTIS directory and discusses editing and 
formating of new data sets, data bank policies, and data access 
control. Procedures and computer job decks for accessing and 
maintaining the data bank are presented. | figure, 5 tables 


22392 (ERDA—92(Vol.1), pp 442-488) Information support 
of Energy Research and Development Administration's environmen- 
tal program at Oak Ridge National Laboratory. Ulrikson, G.U. 
(Oak Ridge National Lab., TN). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

The primary function of the Information Center Complex 
(ICC) is to develop and correlate the information activities of the 
energy and related environmental research projects at ORNL and 
to systematize operations to achieve maximum response to the in- 
formation needs of funding agencies and user community. The 
development of new data bases and information services as need 
arises is a major responsibility of ICC. Interactions among seg- 
ments of ICC provide for a wide range of analysis and synthesis of 
knowledge, resulting in a synergistic effect. Present methods used 
to retrieve environmental information from the scientific literature 
are reviewed with respect to specific procedures employed by ICC, 
and the use of highly specialized data bases in relation to manual 
and computerized sources is discussed. Procedures employed for 
different types of queries and the search strategy utilized are sum- 
marized indicating the extent of coverage from the various data 
bases. The ICC matrix organization is described. This organiza- 
tional structure is representative of the subject area disciplines 
which contribute to biomedical and environmental information and 
an intersecting structure which provides for the accomplishment of 
mission-oriented tasks overlapping general disciplines. The ad- 
vantages of a matrix organization are discussed. (auth) 


22393 (LBL—4683) BDMS: Berkeley data-base management 
system user’s manual (version 1.2). Richards, D.R. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 1976. 31p. 
Dep. NTIS $4.00. 
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BDMS is a general-purpose data-base management and in- 
formation retrieval system with a broad range of capabilities for 
creating, maintaining, and accessing computer data bases. It frees 
programer and end user alike from concern with the physical 
storage of data, making it possible instead to deal with data at a 
logical level; in other words, it allows one to deal with information 
rather than data. Many applications that previously would have 
required extensive special program development can be handled by 
the system with little, if any, extra software. Its capabilities include 
a natural and easy-to-use data-base definition language; a powerful 
editor that operates directly on the data base; extensive retrieval 
facilities including controlled data-base inversion, Boolean and 
relational operators, nested parentheses in search expressions, 
truncation and range searching, and saving and reuse by name of 
intermediate search results; a standard listing format that makes 
the structure of the data readily apparent; a common command 
and data language for both batch and interactive use; and exits to 
user-supplied routines at several places in the system to allow for 
special I/O processing, data validation, and the construction of 
data element and key values. (RWR) 


22394 (ORO— 2401-88) Introduction to hardware for nuclear 
medicine data systems. Erickson, J.J. (Vanderbilt Univ., Nashville, 
Tenn. (USA). Div. of Nuclear Medicine and Biophysics). 1976. 
Contract AT(40-1)-2401. 9p. (CONF-760119—4). Dep. NTIS 


From 6. symposium on the sharing of computer programs 
and technology in nuclear medicine; Atlanta, Georgia, United 
States of America *USA® (26 Jan 1976). 

Hardware included in a computer-based data system for 
nuclear medicine imaging studies is discussed. The report is written 
for the newcomer to computer collection and analysis. Emphasis is 
placed on the effect of the various portions of the system on the 
final application in the nuclear medicine clinic. While an attempt 
is made to familiarize the user with some of the terms he will en- 
counter, no attempt is made to make him a computer expert. 1 
figure, 2 tables. 


22395 (TID—26870) Analysis of world-wide contributions to 
Nuclear Science Abstracts, Volumes 29 and 30(1974). Cape, J.D. 
(Energy Research and Development Administration, Oak Ridge, 
Tenn. (USA). Technical Information Center). Dec 1975. 86p. 
Dep. NTIS $5.00. 

The literature appearing in Nuclear Science Abstracts 
(NSA) in 1974 is analyzed in 3 tables, 24 figures, and 2 appen- 
dixes. The analysis includes the total number of literature items 
contributed arranged by country of author affiliation, and broken 
down into type of literature; the number of items in each NSA 
subject category contributed by each major contributing country of 
author affiliation; bar charts showing the growth of NSA and NSA 
categories over the years; the number and percent of items in each 
NSA category contributed by the major contributors; bar charts 
comparing major country contributions to each category of NSA; 
and lists of journals with the number of items appearing in NSA 
arranged by country of journal publication and in order of decreas- 
ing number of items. (auth) 


LAW 
REFER ALSO TO CITATION(S) 20905 


22396 (ERDA—92(Vol.2), pp 984-993) Some suggestions for 
change in the implementation of NEPA. Gustafson, P.F. (Argonne 
National Lab., IL). 1975. 

From 3. ERDA environmental protection conference; 
Chicago, Illinois, USA (23 Sep 1975). 

In Proceedings of the third environmental protection con- 
ference. 

The National Environmental Policy Act (NEPA) requires 
that federal agencies prepare an environmental impact statement 
(EIS) prior to taking any major action significantly affecting the 
quality of the human environment. The Act is general in its inten- 
tions, yet has very broad implications, and has been interpreted 
differently by each agency. The question of what actions require 
an EIS, and in what depth of detail, is being determined by the 
federal courts. As a result of the Calvert Cliffs decision, the U. S. 
Nuclear Regulatory Commission (NRC) has developed an effective 
methodology for EIS preparation as part of the routine nuclear 
regulatory process. The Energy Research and Development Ad- 
ministration (ERDA) also has a formalized approach to the state- 
ment preparation, and has or is preparing a number of statements 
on R and D programs as well as on individual facilities, each of 
which has unique characteristics which may lead to environmental 
impact. Both agencies tend to ‘’overkill’’ in some areas, yet as a 
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matter of policy use a standardized approach to describe other 

cts which actually deserve more individualized treatment to 
fully disclose and discuss impacts and alternatives. It is suggested 
that areas of modest impact be treated accordingly, and those 
more critical and more difficult areas be analyzed od discussed in 
more detail. NRC requires an EIS at both the construction 
(design) and operational stage, whereas for ERDA a single EIS 
suffices all the way from conceptual design to decommissioning. It 
is suggested that ERDA adopt the two-step approach as being 
more realistic, and that both agencies formally adopt a procedure 
for evaluating, or requiring correction if necessary for, such im- 
pacts as actually occur as evidenced by monitoring program data. 
(auth) 


CIVILIAN DEFENSE 


22397 (AD-A—011360) Initial nuclear radiation support stu- 
dies. Final report, 1 Jul 1973—30 Jun 1974. Mooney, L.G.; Swan- 
son, R.L. (Radiation Research Associates, Inc., Fort Worth, Tex. 
(USA)). Jul 1974. Contract DAHC20-72-C-0123. 43p. (RRA- 
T—7411). NTIS $3.75. 

See also report dated Dec 1972, AD—760345. 

The energy-and-angle distribution of fission-product gamma 
rays from three nuclear weapon detonations has been calculated 
for burst elevation angles of 5 degrees, 15 degrees, and 30 degrees 
from a point on the ground at which 30 PSI would occur. All 
weapon yields were 300 KT, 50/50 fission/fusion. (One detector 
for each burst was located | meter above the ground at a distance 
corresponding to an overpressure of 30 PSI.) The effects of debris 
cloud rise and expansion, source decay, volume source, fireball 
density, and hydrodynamic enhancement were included. Ground 
effects were included for fireball and gamma-ray transport pertur- 
bations. Ground effects on the shock front were included by in- 
stantaneously doubling the yield for shock propagation for the 5 
degrees and 15 degrees burst elevation angles. The ground was 
ignored for effects on shock for the 30 degrees burst elevation 
case. Output consists of the energy-and-polar-angle distribution of 
gamma rays relative to the initial burst-point to detector axis. The 

imuthal-d dent fluence was also calculated but the data are 


not reported ‘here due to the large size of the arrays. (GRA) 


CORPORATE INDEX 


In the corporate index, technical report literature is indexed using 
the name of the organization or institution responsible for issuing 
the report. Headings are provided for all report literature and for 
published literature for which a corporate approach is especially 
desirable, e.g., symposium and conference proceedings. 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, where ap- 
plicable, are given in parentheses at the end of the entry. 


A 


AAI Corp., Baltimore, Md. (USA) 

Solar heating proof-of-concept experiment for a public school 
building. Report for January—May 1974, 1:18927 
(PB—240610) 

Acurex Corp., Mountain View, Calif. (USA). Aerotherm Div. 

Design, fabrication, and installation of a particulate aerodynamic 
test facility. Final report, 1:20300 (PB—245197) 

Advisory Group for Aerospace Research and Development, 92 - 

Neuilly-sur-Seine (France) 

Future fuels for aviation, 1:19877 (AGARD-AR—93) 

Aerojet ElectroSystems Co., Azusa, Calif. (USA) 

Development of a prototype airborne oil surveillance system. 
Final report, 1:18632 (AD-A—011275) 

Aerojet Energy Conversion Co., Sacramento, Calif. (USA) 

Fluid bed dryer, 1:18733 (AECC—1-A) 

Aerojet Nuclear Co., Idaho Falls, Idaho (USA) 

Contractor guide to advance preparation for accident 
investigation, 1:21323 (ERDA—76-45-3) 

Aerojet Nuclear Co., Idaho Falls, Idaho (USA). Idaho National 

Engineering Lab. 

Conceptual study for total utilization of an intermediate 
temperature geothermal resource, 1:18973 (ANCR—1260) 

Aerospace Corp., El Segundo, Calif. (USA) 

Electronic excitation in collisions of fast protons and hydrogen 
atoms with NO, N,O, CO,, and OCS. Interim report, 1:21496 
(AD-A—010596) 

Excitation of infrared auroral emissions in collisions of H* and H 
with Ng. Interim report, 1:21408 (AD/A—005672) 

Hard x-ray bursts from flares behind the solar limb. Interim 
report, 1:21385 (AD-A—012736) 

Moment-transport equations for wave—particle interactions in 
the magnetosphere. Interim report, 1:21446 (AD-A—011763) 

Numerical study of a diffusion-type chemical laser, 1:20396 
(AD-A—011765) 

Temperature measurement in a c-w HF chemical laser plenum. 
Interim report, 1:20388 (AD-A—008508) 

The Aerospace Corporation space science report to COSPAR 
for CY 1974. Interim report, 1:21382 (AD-A—010597) 

The ratio of impulsive to thermal x-ray flux as a function of 
solar flare position. Interim report, 1:21380 (AD-A—008512) 

Aerospace Corp., El Segundo, Calif. (USA). Materials Sciences Leb. 

Volatile matter released from coals. Interim report, 1:18498 

(AD-A—016531) 


Aerospace Corp., El Segundo, Calif. (USA). Space Physics Lab. 

Measurement of energetic particle radiation at the synchronous 
altitude aboard ATS-6. Interim report, 1:20671 (AD- 
A—016530) 

The energetic electron environment in circular polar orbits. 
Interim report, 1:21447 (AD-A—013689/S5ST) 

The x-ray line and continuum emission from a solar-active 
region. Interim report, 1:21381 (AD-A—009136) 

Aerospace Corp., Los Angeles, Calif. (USA) 

Alaskan natural gas transportation systems economic and risk 

analysis. Final conclusions and results, 1:19592 (PB—250361) 
Aerospace Research Labs., Wright-Patterson AFB, Ohio (USA) 

Magnetic enhancement of the energy storage capability in a 
laser power amplifier. Technical report, | Sep—31 Dec 1973, 
1:20407 (AD-A—014727) 

Pulse amplification characteristics of a laser amplifier in a 
magnetic field. Interim technical report, 1 Mar—15 Apr 1975, 
1:20408 (AD-A—014728) 

Reaction of semiconductors to ion implantation and electron 
bombardment. Final report, 1 Jul 1964-30 Jun 1974, 1:20141 
(AD/A—008737) 

Agency for International Development, Washington, D.C. (USA). 

Office of Science and Technology 

RANN program: potential benefits to developing countries, 
1:19485 (TA/OST—73-16) 

Air Force Aero-Propulsion Lab., Wright-Patterson AFB, Ohio 

(USA) 

Assessment of JP-8 as a replacement fuel for the Air Force 
standard jet fuel JP-4. Part I. Assessment of JP-8/JP-4 fuel in 
noncombat environment. Final report, Jun 1972—Apr 1975, 
1:18622 (AD-A—016763) 

Evaluation and improvement of a sealed battery system for 
aircraft. Final technical report, Nov 1971—Jul 1974, 1:19415 
(AD-A—014337) 

Power tests with the AFAPL KIVA-I MHD generator. Interim 
technical report, Jan 1972—Jan 1973, 1:19708 (AD- 
A—014338) 

Air Force Cambridge Research Labs., L.G. Hanscom Field, Mass. 

(USA) 

Asymptotic directions and vertical cutoff rigidities for selected 
cosmic-ray stations as calculated using the Finch and Leaton 
geomagnetic field model. Environmental research papers, 
1:21348 (AD-A—012249) 

Composite PCA '69 study. Final report, 1:21422 (AD- 
A—011602) 

Computer program for the disturbed steady-state nighttime D- 
region. Environmental research papers, 1:21414 (AD- 
A—010412) 

Defense meteorological Satellite Program auroral—ionospheric 
interpretation guide. Air Force surveys in geophysics, 1:21429 
(AD-A—013165) 

Dose distributions at and near the interface of different materials 
exposed to cobalt-60 gamma radiation. Physical sciences 
research papers, 1:20783 (AD-A—010427) 

Electron capture from TI*(6s*) and Li* by protons. Final report, 
1:21495 (AD-A—010433) 

New views of sunspots. Environmental research papers, 1:21383 
(AD-A—011600) 


AIR FORCE CAMBRIDGE RESEARCH LABS., L.G. 


Pcl and PcS micropulsation polarization patterns. 
Environmental research papers, 1:21451 (AD-A—016398) 

Ray-tracing simulation of swept-frequency backscatter 
ionograms. Environmental research papers, 1:21409 (AD- 
A—007686) 

Tables of asymptotic directions and vertical cutoff rigidities for a 
five degree by fifteen degree world grid using the Finch and 
Leaton geomagnetic field model. Environmental research 
papers, 1:21442 (AD-A—010426) 

Tables of asymptotic directions and vertical cutoff rigidities for a 
five degree by fifteen degree world grid as calculated using the 
international geomagnetic reference field for Epoch 1975.0. 
Environmental research papers, 1:21349 (AD-A—012509) 

The effect of several configuration interaction target states on 
the elastic scattering of low-energy electrons by complex 
atoms. Physical sciences research papers, 1:21494 (AD- 
A—010421) 

Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA) 

10.6 micrometer absorption in molybdenum mirrors. Technical 
report, 1:20405 (AD-A—014323) 

A model for the discharge of radiation-induced space charge in 
MOSFET's. Final report, Jul 1971-Aug 1974, 1:20781 
(AD/A—008855) 

AFWL technical objective number 3 nuclear systems support. 
Final report, Apr 1973—Jan 1975, 1:20838 (AD/A—007223) 

Alternative energy sources for United States Air Force 
installations. Final report, Jul 1974—Jun 1975, 1:18913 (AD- 
A—014858) 

Analysis of a fluid supply system (FSS). Final report, | Jan—31 
Jul 1974, 1:20404 (AD-A—014322) 

Analysis of a helium pressurant loading system for a fluid supply 
system (FSS). Final report, 1 Jan—31 Jul 1974, 1:20403 (AD- 
A—013774/SST) 

High altitude conductivity models for electromagnetic pulse 
calculations. Final report, Mar 1973—Feb 1974, 1:21439 
(AD-A—010045) 

Air Products and Chemicals, Inc., Allentown, Pa. (USA) 
Assessment and study of existing concepts and methods of 

cryogenic refrigeration for superconducting transmission 
cables. Progress report, | September 1975—31 October 1975, 
1:19059 (COO—2552-4) 

Air Products and Che-aicals, Inc., Allentown, Pa. (USA). Advanced 
Products Dept. 

Assessment and study of existing concepts and methods of 
cryogenic refrigeration for superconducting transmission 
cables. Final report. Draft, 1:19060 (COO—02552- 
7(DRAFT)) 

Air Products and Chemicals, Inc., Allentown, Pa. (USA). Corporate 
Research Dept. 

Chemical characterization, handling, and refining of SRC to 
liquid fuels. Quarterly progress report, January—March 1976, 
1:18487 (FE—2003-9) 

Chemical characterization, handling, and refining of SRC to 
liquid fuels. A bibliography of English references from 1957 to 
1975. Task 1 report, 1:18480 (ERDA—76-68) 

Aktiebolaget Atomenergi, Studsvik (Sweden) 

Development of an electronic system for measuring low and 
intermediate range neutron flux in the core of a power 
reactor, 1:19241 (STU—73-3645) 

Alaska Univ., College (USA). Geophysical Inst. 

Report on the geophysical description and available data 
associated with rocket PF-BB-53. Scientific-interim report, 
1:21410 (AD-A—008500) 

Alaska Univ., College (USA). Inst. of Marine Science 
Arctic oil biodegradation. Final report, 1:18636 (AD- 

A—014096) 

Allgemeine Elektricitaets-Gesellschaft AEG Telefunken, Frankfurt 
am Main (F.R. Germany) 

Description of DANCOFF JR. program, 1:19225 (ORNL- 
tr—4158) 

Allied Chemical Corp., Idaho Falls, Idaho (USA). Idaho Chemical 
Programs - Operations Office 
Scoping study of flowpath of simulated fission products during 

secondary burning of crushed HTGR fuel in a quartz fluidized- 
bed burner, 1:18708 (ICP— 1093) 

Amarillo Coll., Tex. (USA). Dept. of Physical Science 
Potential for wind generated power in Texas. Project N/T-8, 

final report, 1:19001 (NSF-RA-N—74-253) 
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American Univ., Washington, D.C. 

Research on electrochemical energy conversion systems. Interim 
progress report No. 6, Apr—Oct 1974, 1:19666 (AD- 
A—014067/3ST) 

Ames Lab., Iowa (USA) 

Absolute thermal expansion of copper and aluminum between 5 
K and 330 K, 1:19965 (IS-T—655(Rev.)) 

Annotated bibliography for liquid metal surface tensions of 
groups III-A, IV-A, and V-A metals, 1:19964 (IS—3829) 

Calculation of the second virial coefficient for dipolar and 
quadrupolar polyatomic gases, 1:21526 (IS-T—703) 

Environmental effects of solid waste as a supplemental fuel, 
1:18880 (IS—3852) 

Environmental monitoring at Ames Laboratory: Calendar year 
1975, 1:20891 (IS—3856) 

Modern beginning programming course, 1:22346 (IS-M—61) 

Preduction of transport properties of gases using classical 
nonspherical models, 1:21525 (IS-T—701) 

Study of the neutral meson spectrum near 1000 MeV, 1:21586 
(IS-T—711) 

AN SSSR, Moscow. Fizicheskij Inst. 

Nonresonance perturbation of an atomic spectrum in a radiant 
field, 1:21510 (ERDA-tr—115) 
AN SSSR, Moscow. Inst. Prikladnoj Matematiki 
Backward splitting of a copper anode under the action of an 
electron beam in the x-ray regime of a noncylindrical z-pinch, 
1:22042 (UCRL-Trans— 11030) 

Model of the nonhydrodynamic stage of a plasma focus (z pinch 
sausage-type instability), 1:22084 (UCRL-Trans— 11041) 

Aqua-Chem, Inc., Milwaukee, Wis. (USA) 

Materials failure identification manual for sea water desalination 
plants, 1:19997 (ORNL/TM—5001) 

Argonne National Lab., Idaho Falls, Idaho (USA) 

Application of an on-line Digital computer at EBR-II, 1:19272 
(ANL/EBR—082) 

Argonne National Lab., Ill. (USA) 

A generalized air quality assessment model for Air Force 
operations: an operator's guide. Final report, 1 May 1973—1 
Jan 1974, 1:20877 (AD-A—013533) 
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High resolution x- and gamma-ray coincidence spectrometry, 
1:20752 (BNWL-SA—5647) 

Logistic requirements and capabilities for response to oil 
pollution in Alaska. Final report, 1:18635 (AD- 
A—014044/2ST) 
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Some high temperature mechanical properties of internally 
pressurized Zircaloy-4 tubing. LWBR development program, 
1:19161 (WAPD-TM— 1243) 

Bhabha Atomic Research Centre, Bombay (India) 

Corrosion studies on Cu—Ni alloys and ferritic steel in salt 
water for desalination service, 1:19990 (BARC—805) 

Report on the studies on the corrosion behaviour of the 
constructional materials for the gate cooling system, 1:19125 
(BARC/I—326) 

Bhabha Atomic Research Centre, Bombay (India). Chemical 

Engineering Div. 

Determination of thorium in rare earths chloride: coprecipitation 
with cerium (IV) iodate and spectrophotometric 
determination with thoron, 1:20178 (BARC—814) 

Bhabha Atomic Research Centre, Bombay (India). Spectroscopy 

Div 


Spectrographic determination of trace impurities in calcium 
fluoride. II, 1:20179 (BARC—827) 

Spectrographic determination of trace impurities in calcium 
fluoride. III, 1:20180 (BARC—829) 

Vacuum ultraviolet continuum sources, 1:18810 (BARC—820) 

XRF method for determination of common rare earth impurities 
in high purity yttrium oxide, 1:20174 (BARC—806) 

Boston City Hospital, Mass. (USA) - 

Immunological and viral aspects of radiation-induced tumors. 
Eleventh annual report, February 1, 1975—February 29, 
1976, 1:21236 (COO—2539-32) 

Boston Edison Co., Mass. (USA) 

Pilgrim Nuclear Power Station, Unit 1. Annual operating report, 
1975, 1:19182 (DOCKET-50293—629) 

Brigham Young Univ., Provo, Utah (USA). Dept. of Chemical 

Engineering 


Improved and verification of fast reactor safety analysis 
techniques. Annual summary, March 1, 1975—February 29, 
1976, 1:19349 (COO—2571-4) 

Brookhaven National Lab., Upton, N.Y. (USA) 

Alternate coil configurations for a superconducting quadrupole, 
1:20656 (BNL—50490) 

Applications of SAP to structural design using pre and post 
processors, 1:20291 (BNL—21305) 

Atmospheric sciences annual progress report, 1974, 1:20854 
(BNL—50485) 

BNL Laboratory hoods: rationalization for exemption from 
monitoring and reporting requirements, 1:20942 
(BNL—21306) 

Brookhaven National Laboratory Regional Energy Studies 
Program. Annual report for fiscal year 1975, 1:21066 
(BNL— 50478) 

Comparing the electric lead-acid battery vehicle with a hydrogen 
fueled vehicle incorporating an Fe—Ti hydride storage unit, 
1:19878 (BNL—20990) 

Development and application of sulfur hexafluoride 
measurement capabilities at Brookhaven, 1:20879 
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inert gas, 1:20193 (UCRL—77728) 

Bauschinger effect in uranium, 1:19936 (UCID—17105) 

C and D disk amplifier (23 Apr 1976) (Engineering Materials), 
1:22283 (CAPE—2468) 

Cabinet and rock for electrical equipment (17 Mar 1972) 
(Engineering Materials), 1:20321 (CAPE—2444) 

Calculation of the corrected temperature rise for isoperibol laser 
calorimeters, 1:20421 (UCRL—52019) 

California energy outlook, 1:19534 (UCRL—51966) 

Capillary liquid evaporation from wick covered plates: theory, 
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Medical School, Newark (USA) 

Studies of lymphocyte growth and differentiation. Progress 
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Colorado State Univ., Fort Collins (USA) 

Fluxes of tracers in wind and water tunnels, 1:20863 
(COO— 1813-5) 

Colorado Univ., Boulder (USA) 

Botanical inventory of the Rocky Flats AEC site. Progress 
report, July 31, 1975—April 28, 1976, 1:20965 (COO—2371- 
4) 

Botanical inventory of the Rocky Flats AEC site: mapping 
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July 31, 1975—April 28, 1976, 1:20966 (COO—2371-5) 

Demand analysis solar heating and cooling of buildings. Phase I 
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Columbia Univ., New York (USA) 

Initial dynamics, equilibrium, and heating of toroidal belt 
pinches, 1:21955 (COO—2456-23) 

Columbia Univ., New York (USA). Liquid Metals Research Lab. 

Metal vapor condensation under high pressure (mercury vapor 
to 500 psia), 1:20507 (COO— 3027-19) 

Columbia Univ., New York (USA). Plasma Lab. 

Physics of a fusion plasma boundary layer. Report No. 67, 
1:22072 (COO—2456-30) 
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analysis. Report No. 68, 1:21994 (COO—2456-31) 

Columbia Univ., New York (USA). Plasma Physics Research Lab. 

High-beta plasma research. Progress report, February 
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Combustion Engineering, Inc., Windsor, Conn. (USA) 

C-E setpoint methodology. C-E local power density and DNB 
LSSS and LCO setpoint methodology for analog protection 
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HERMITE: a multi-dimensional space-time kinetics code for 
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Performance of C-E System 80 reactor coolant pump with loss 
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Radioiodine behavior in the reactor coolant system during 
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spectrometry measurements on spent fuel assemblies of the 
Garigliano reactor, 1:19077 (EUR—5289) 
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Connecticut Univ., Storrs (USA). Dept. of Physics 

Theoretical investigations of color centers in alkali azides. Final 
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Zinc halide hydrocracking process for distillate fuels from coal. 
Annual technical progress report for 1975, including the 
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Cornell Univ., Ithaca, N.Y. (USA) 
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Temperature dependence of the fir absorption spectrum in 
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Time-of-flight atom-probe field-ion microscope for the study of 
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Analysis of ECC delivery, 1:19350 (CREARE-TN—231) 


Dames and Moore, Bethesda, Md. (USA) 

Metecrological and engineering approach to the regionalization 
of tornado wind criteria for nuclear power plant design, 
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Danish Atomic Energy Commission, Risoe. Research Establishment 

Large steel components of nuclear power stations, 1:19370 
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Dartmouth Coll., Hanover, N.H. (USA) 
Turbulent heating in a beam plasma system, 1:21977 
Dayton Univ., Ohio (USA). Research Inst. 

Characterization and utilization of municipal and utility sludges 
and ashes. Volume II. Municipal sludges. Final report, 
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Characterization and utilization of municipal and utility sludges 
and ashes. Volume IV. Municipal incinerator residues. Final 
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Characterization and utilization of municipal and utility sludges 
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Characterization and utilization of municipal and utility sludges 
and ashes. Volume III. Utility coal ash. Final report, 1:18511 
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Computer studies of electrofluid dynamic generators. Final 
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Charge-discharge cycling of DREO air electrodes, 1:19424 (AD- 
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Lithium batteries: an overview. Technical note, 1:19401 (AD- 
A—016643) 

Nickel/cadmium aircraft batteries: thermal considerations, 
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Auger and reaction studies of poisoning by sulfur and 
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Denver Univ., Colo. (USA) 

Sociological analysis of the reduction of hazardous radiation in 

uranium mines, 1:21280 (NIOSH—75-171) 
Department of the Interior, Washington, D.C. (USA) 

Executive summary of critical water problems facing the eleven 
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Westwide study report on critical water problems facing the 
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Department of Transportation, Cambridge, Mass. (USA). 

Transportation Systems Center 

Development of an experimental airborne laser remote sensor 
for oil detection and classification in spills. Final report, 
1:18634 (AD-A—013580/6ST) 

Potential for motor vehicle fuel economy improvement. Report 
to the Congress. Special Congressional report, Jun—Oct 1974, 
1:19827 (PB— 241770) 

Power and propulsion characteristics of the Dulles Transpo '72 
personal rapid transit vehicles. Final report, Oct 1973—Jun 
1974, 1:19820 (PB—245027) 

Study of potential for motor vehicle fuel economy improvement. 
Policy Assessment Panel report No. |. Special Congressional 
report, Jun—Oct 1974, 1:19828 (PB—241771) 

Study of potential for motor vehicle fuel economy improvement. 
Economics Panel report No. 5. Special Congressional report, 
Jun—Oct 1974, 1:19830 (PB—241775) 

Study of potential for motor vehicle fuel economy improvement. 
Fuel economy test procedures panel report No. 6. Special 
Congressional report, Jun—Oct 1974, 1:19831 (PB—241776) 

Study of potential for motor vehicle fuel economy improvement. 
Truck and Bus Panel report No. 7. Special Congressional 
report, Jun—Oct 1974, 1:19832 (PB—241777) 
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Technology Panel report No. 4. Special Congressional report, 
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Safety Implications Panel report No. 2. Special Congressional 
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Transportation in FY 1975, 1:19804 (DOT-TST—76-37) 
Energy statistics. A supplement to the summary of national 
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Specification for the delivery of special sections made of 
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Nuclear facilities, valves: materials, manufacture, testing, 
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Dow Chemical Co., Midland, Mich. (USA) 
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Dow Chemical Co., Midland, Mich. (USA). Hydrocarbons and 

Energy Research Lab. 

Chemicals from coal. Quarterly technical progress report for 
July—September 1975, 1:18485 (FE—1534-T-5) 
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LSA and HSA incinerator operation flow sheets (5 Sep 1975) 
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Waste treatment process flow sheets (11 Sep 1973) 
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Dow Corning Corp., Hemlock, Mich. (USA) 

Silicon materials task of the low cost solar array project (Part 
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Draper (Charles Stark) Lab., Inc., Cambridge, Mass. (USA) 

Advanced control and informations systems. Task I. Neutral 
injection beams. Informal progress report No. 6, 1 
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DSS Engineers, Inc., Fort Lauderdale, Fla. (USA) 


Geothermal resource utilization: paper and cane sugar industries. 


Final report, 1:18991 (UCRL— 13633) 
Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab. 
Acoustic detection of momentum transfer during the abrupt 


transition from a laminar to a turbulent atmospheric boundary 


layer, 1:20867 (DP-MS—75-92) 


Correlation of radionuclide leachabilities with microstructures of 


glasses containing Savannah River Plant waste, 1:18781 
(DP—1411) 

Effect of helium bubbles at grain boundaries on the fracture 
characteristics of high-density **PuO,, 1:18812 (DP-MS—75- 
93) 


Environmental effects of a tritium gas release from the Savannah 


River Plant on December 31, 1975, 1:20944 (DP—1415) 


Gamma exposure rates in the Steel Creek and Little Hell landing 


areas, 1:20997 (DPST—74-551(Rev.)) 

Impact test for solid waste forms, 1:18780 (DP— 1400) 

Interim solidification of SRP waste with silica, bentonite, or 
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Proportional scaling aid you can make, 1:20791 (DPSPU—75- 
30-14) 


Raw data from orientation studies in crystalline rock areas of the 
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Savannah River Laboratory monthly report: **Pu fuel form 
processes, 1:18818 (DPST—76-128-1) 
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Savannah River Laboratory quarterly report, January— March 
1976. Hydrogeochemical and stream sediment reconnaissance: 
eastern United States. National Uranium Resource Evaluation 
program, 1:18680 (DPST—76-138-1) 

SEM and XES in high beta-gamma radiation fields, 1:18697 
(DP-MS—75-109) 

Using the NBS neutron calibration facility, 1:21856 (DP- 
MS—76-9) 

Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Plant 
Environmental monitoring in the vicinity of the Savannah River 

Plant. Annual report for 1975, 1:20885 (DPSPU—76-30-1) 

Safety analysis report: packages. LLD-1 package (packaging of 
fissile and other radioactive materials). Final report, 1:20376 
(DPSPU—74-124-2(Rev.1)) 

Duquesne Light Co., Shippingport, Pa. (USA) 

[Shippingport Atomic Power Station]. Quarterly operating 
report, third quarter 1975, 1:19090 (DLCS—5000375) 

Dynatech R;D Co., Cambridge, Mass. (USA) 

Fuel gas production from solid waste. Final report, June 28, 
1973—December 31, 1974. Dynatech report No. 1258, 
1:18851 (NSF-RA-N—74-268) 

Fuel gas production from solid waste. Final report, 28 Jun 

1973—31 Dec 1974, 1:18854 (PB—245083) 


Ecole Polytechnique Federale, Lausanne (Switzerland) 

Seventh European conference on controlled fusion and plasma 
physics, Lausanne, Switzerland, 1—5 September 1975. 
Volume I. Contributed papers, 1:22019 (CONF-750905—P1) 

Seventh European conference on controlled fusion and plasma 
physics, Lausanne, Switzerland, 1—5S September 1975. 
Volume II. Invited papers, supplementary papers, post- 
deadline papers, 1:22182 (CONF-750905—P2) 

Ecole Polytechnique Federale, Lausanne (Switzerland). Inst. de 
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Recombination of iodine atoms in highly compressed gases and 
in liquids, 1:21485 (UCRL-Trans— 10781) 

de France, 77 - Ecuelles 
Residual stresses in bent tubes for nuclear steam generators. 
Paper No. 111, 1:19892 (CONF-750401—21) 
de France, 75 - Paris 
Water—steam model for LOCA studies, 1:19385 (FRRSR—2) 
Electric Power Research Inst., Palo Alto, Calif. (USA) 

Transmission and Distribution Division research progress report, 

1:19052 (EPRI-TD—2) 
Emmanuel Coll., Boston, Mass. (USA) 

Proton flux data obtained on Air Force satellite 72-1 over the 
period October 1972—February 1973, 1:21452 (AD- 
A—016569) 

Research and Development Administration, Bartlesville, 

Okla. (USA). Bartlesville Energy Research Center 

Contracts and grants for cooperative research on enhancement 
of recovery of oil and gas. Progress review No. 5, 1:18602 
(BERC—76/1) 

Contracts and grants for cooperative research on enhancement 
of recovery of oil and gas. Progress review No. 6, 1:18603 
(BERC—76/2) 

Research and Development Administration, Grand Junction, 

Colo. (USA). Grand Junction Office 

Uranium exploration expenditures in 1975 and plans for 
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Research and Development Administration, Idaho Falls, 

Idaho (USA). Idaho Operations Office 

MORT user’s manual for use with the management oversight 
and risk tree analytical logic diagram, 1:21324 (ERDA—76- 
45-4) 

Energy Research and Development Administration, Laramie, Wyo. 

(USA). Laramie Energy Research Center 

Effects of space velocity on quality and quantity of gas from oil 
shale retorting, 1:18671 (LERC/RI—76/1) 

Internal quarterly progress report, January— March 1976, 
1:18665 (LERC/QTR—76/1) 

Outlook for underground coal gasification, 1:18447 
(TID/LERC—7) 


ENERGY RESEARCH AND DEVELOPMENT 


Properties of Utah tar sands: Flat Rock Mesa area, Hill Creek 
deposit, 1:18672 (LERC/RI—76/5) 

Research and Development Administration, Oak Ridge, 

Tenn. (USA). Technical Information Center 

Analysis of world-wide contributions to Nuclear Science 
Abstracts, Volumes 29 and 30( 1974), 1:22395 (TID—26870) 

Cooling towers. A bibliography, 1:19242 (TID—3360) 

Research and Development Administration, Pittsburgh, Pa. 
(USA). Pittsburgh Energy Research Center 
Detection of point sources of air pollution using ERTS-1 data, 

1:20907 (PERC/RI—76/1) 

Pictorial tour of the Synthane pilot plant, 1:18446 
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Research and Development Administration, San Francisco, 
Calif. (USA). San Francisco Energy Research Center 
Laboratory study of heavy oil recovery using polymer and 

solvent, 1:18608 (SFERC/RI—76/1) 

and Development Administration, Washington, 
Assessment of the role of magnetic mirror devices in fusion 

power development, 1:22192 (ERDA—76-74) 

Expansion of U.S. uranium enrichment capacity. Final 
environmental statement, 1:18690 (ERDA— 1543) 
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LMFBR Program in France, 1:19137 (ERDA—76-14) 

LMFBR program in Germany, 1:19138 (ERDA—76-15) 
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demonstration: creating energy choices for the future. Volume 
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Patent policies affecting ERDA energy programs, 1:19538 
(ERDA— 76-16) 

Patent policies affecting ERDA energy programs, 1:19539 
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Patent policies affecting ERDA energy programs, 1:19560 
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Role of coal in U.S. energy R and D policy, 1:19565 (CONF- 
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U.S. Energy Research and Development Administration first 
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U.S. Energy Research and Development Administration second 
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Energy Research and Development Administration, Washington, 
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Energy Research and Development Administration, Washington, 
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Research and Development Administration, Washington, 
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Energy Research and Development Administration, Washington, 
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Review of vacuum technology for controlled thermonuclear 
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(ERDA—76-62) 

Research and Development Administration, Washington, 
D.C. (USA). Div. of Geothermal Energy 
Environmental assessment of proposed geothermal well testing in 
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Research and Development Administration, Washington, 
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Research and Development Administration, Washington, 

D.C. (USA). Div. of Reactor Development and Demonstration 
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Washington, D.C. (USA). Board on Mineral Resources 
Natural gas from unconventional geologic sources, 1:18660 
(FE—2271-1) 
National Aeronautical Lab., Bangalore (India) 
Wind power and wind mills. Bibliography series No. 58, 1:18999 
(NP—20897) 


National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center 


Plans and status of the NASA-Lewis Research Center wind 
energy project, 1:19005 (N—75-21795) 

Preliminary results of the large experimental wind turbine phase 
of the National wind energy program, 1:19644 (N—75-32594) 


National Aeronautics and Space Administration, Moffett Field, 
Calif. (USA). Ames Research Center 


Development and test of video systems for airborne surveillance 
of oil spills. Final report, 1:18639 (AD-A—014499) 

National Aeronautics and Space Administration, Washington, D.C. 
(USA) 

Research and Technology Advisory Council Committee on 
Aeronautical Propulsion, Ad Hoc Panel on Jet Engine 
Hydrocarbon Fuels minutes of meetings, Cleveland, Ohio, 15 
October 1975, 1:19879 (CONF-7510108—) 

National Bureau of Standards, Boulder, Colo. (USA) 
Characterization of high frequency probe assembly for 

integrated circuit measurements. Final report, 10 Jan—30 Jun 
1974, 1:20784 (AD-A--014833) 

Electrocaloric refrigeration for superconductors. Semiannual 
technical report for period ending 31 Dec 1974, 1:20331 
(AD-A—008852) 

Feasibility study of a multipurpose refrigerator for a 
superconducting cable test facility. Final report, 1:19064 
(PB— 244630) 

Performance characteristics of a liquid helium pump. Final 
report, 1:20336 (AD-A—014250) 

Semiannual report on materials research in support of 
superconducting machinery. Report for Oct 1974—Mar 1975, 
1:19959 (COM—75-10919) 

Superconducting devices and materials. Issue No. 75-1, 
January— March 1975. Quarterly literature survey, 1:20341 
(COM—75-10472-01/SL) 

National Bureau of Standards, Boulder, Colo. (USA). Inst. for Basic 
Standards 
Relativistic many-body bound systems. Monograph report, 

1:21822 (COM—75-10614) 

National Bureau of Standards, Washington, D.C. (USA) 

Chemical kinetic and photochemical data for modelling 
atmospheric chemistry. Final report, 1:20258 (COM—75- 

10958) 

Evaluation of x-ray fluorescence analysis for the determination 
of mercury in coal. Final report, 1:18500 (COM—75-10686) 

Making the most of your energy dollars in home heating and 
cooling. Consumer information series (final), 1:19791 
(COM—75-11029/6ST) 

Manchester, N.H., experimental energy office building, 1:19504 
(CONF-740384—1) 

National Bureau of Standards annual report: fiscal year 1974. 
Final report, 1:22332 (COM—75-10465) 

Proposed concept for determining the need for air conditioning 
for buildings based on building thermal response and human 
comfort, 1:19786 (NBS-BSS—71) 

Selected specific rates of reactions of transients from water in 
aqueous solution. Hydrated electron, supplemental data, 
1:20261 (COO—38-905) 

Site analysis and field instrumentation for an apartment 
application of a total energy plant. Final report, 1:19446 
(COM—75-10689) 

Statistical analysis of extreme winds, 1:19000 (NBS-TN—868) 
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National Cancer Inst., Bethesda, Md. (USA) 
Double-stranded DNA in methanol-ethanol-buffer solvent 
system, 1:21089 (UCLA— 12-1062) 
—— Cancer Inst., Bethesda, Md. (USA). Lab. of Theoretical 


Model of iodine metabolism in a T;-thyrotoxic patient 
undergoing I-131 therapy, 1:21269 (ORO—2401-95) 

National Center for Atmospheric Research, Boulder, Colo. (USA) 
Computation of possible climatic consequences of perturbations 

to stratospheric aerosols, ozone and water vapor with 
radiative-convective models. Final report, 1:20904 
(PB—244476) 

National Council on Radiation Protection and Measurements, 
Washington, D.C. (USA) 

Medical x ray and gamma-ray protection for energies up to 10 
MeV: equipment design and use, 1:21230 (NCRP—33) 

Radiation protection in educational institutions, 1:21229 
(NCRP—32) 

National Geophysical and Solar-Terrestrial Data Center, Boulder, 
Colo. (USA) 

Solar—geophysical data number 370. Part I (prompt reports). 
Data for May 1975—April 1975. Explanation of data reports 
issued as number 366 (supplement) February 1975, 1:21386 
(COM—75-50193-370-1/ST) 

Solar—geophysical data number 370. Part II (comprehensive 
reports). Data for December 1974—November 1974 and 
miscellanea. Explanation of data reports issued as number 366 
(supplement) February 1975, 1:21387 (COM—75-50193-370- 
2/ST) 

National Materials Advisory Board (NRC), Washington, D.C. (USA) 
Metal-matrix composites: status and prospects. Final report, 

1:20104 (AD/A—005774) 

National Research Council of Canada, Ottawa, Ontario 

Research and development work in the Division of Mechanical 
Engineering, 1975, 1:20296 (NP—20908) 

National Research Council, Washington, D.C. (USA). Integrated 
Utility Systems Board 
Evaluating integrated utility systems, 1:19447 (NP—21007) 

National Resource Evaluation Center, Washington, D.C. (USA). 

Mathematics and Computation Lab. 

RISK II: NREC vulnerability analysis computation system. 
Technical report (final), 1:20839 (PB—238731) 

National Science Foundation, Washington, D.C. (USA) 

Double-stranded DNA in methanol-ethanol-buffer solvent 
system, 1:21089 (UCLA— 12-1062) 

Vermont Electric Utility Load Management Program. First year 
report, 1:19603 (NSF-RA-N— 75-065) 

National Technical Information Service, Springfield, Va. (USA) 

Air pollution effects on materials (a bibliography with abstracts). 
Report for 1964—Oct 1975, 1:19995 (NTIS/PS—75/760) 
Corrosion in boilers (a bibliography with abstracts). Report for 

1964—Jul 1975, 1:19036 (NTIS/PS—75/555) 

Design and applications of flywheels. A bibliography with 
abstracts. Search period covered: 1964—October 1975, 
1:19399 (NTIS/PS—75/743) 

Electric automobiles (a bibliography with abstracts). Report for 
1964—Jun 1975, 1:19819 (NTIS/PS—75/490) 

Electrochemical reactions at surfaces (a bibliography with 
abstracts). Report for 1964—Jul 1975, 1:20253 
(NTIS/PS— 75/644) 

Electron beam fusion (a bibliography with abstracts). Report for 
1964—Oct 1975, 1:22277 (NTIS/PS—75/784) 

Energy microthesaurus: a hierarchical listing of energy indexing 
terms used in the NTIS data base, 1:22390 (COM—75-11100) 

Fly ash (a bibliography with abstracts). Report for 1964—Jul 
1975, 1:18523 (NTIS/PS—75/646) 

Gallium arsenide lasers. A bibliography with abstracts. Search 
period covered: 1964—October 1975, 1:20415 
(NTIS/PS—75/792) 

Mine safety. Part 2. Communication and position finding systems 
(a bibliography with abstracts). Report for 1964—Jun 1975, 
1:18535 (NTIS/PS—75/563) 

Mine safety. Part 1. Fires and explosions (a bibliography with 
abstracts). Report for 1964—Jul 1975, 1:18534 
(NTIS/PS—75/562) 

Mine safety. Part 5. General studies (a bibliography with 
abstracts). Report for 1964—Jul 1975, 1:18536 
(NTIS/PS—75/566) 
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Mine safety. Part 3. Occupational health--general studies (a 
bibliography with abstracts). Report for 1964—Jul 1975, 
1:21326 (NTIS/PS—75/564) 

Mine safety. Part 4. Occupational health--radioactivity (a 
bibliography with abstracts). Report for 1964—Jun 1975, 
1:21327 (NTIS/PS—75/565) 

Ocean law (a bibliography with abstracts). Report for 
1964—Sep 1975, 1:21062 (NTIS/PS—75/712) 

Radiation effects on cells and chromosomes (a bibliography with 
abstracts). Report for 1964—Jun 1975, 1:21189 
(NTIS/PS—75/551) 

Shear flow. Part 3. General studies (a bibliography with 
abstracts). Report for 1965—75, 1:20509 (NTIS/PS—75/822) 

Shear flow. Part 1. Liquids (a bibliography with abstracts). 
Report for 1964—Aug 1975, 1:20508 (NTIS/PS—75/819) 

Solar space heating and air conditioning (a bibliography with 
abstracts). Period Covered: 1964— August 1975, 1:18924 
(NTIS/PS—75/689) 

Standard reference materials (a bibliography with abstracts). 
Report for 1964—Jul 1975, 1:20160 (NTIS/PS—75/667/6ST) 

Thermionics. A bibliography with abstracts. Search period 
covered: 1970—Apr 1975, 1:19679 (NTIS/PS—75/372) 

Naval Academy, Annapolis, Md. (USA). Environmental 

Research and Development Team 

Suitability of Guam from an environmental aspect as a potential 
site for ocean thermal energy conversion plants. Final report, 
1 Jul 1974—1 Jan 1975, 1:18917 (AD-A—012500) 

Naval Aerospace Medical Inst., Pensacola, Fla. (USA) 

Microdosimetric structure of HZE particle tracks in tissue, 
1:21188 (AD-A—010220) 

Naval Electronics Lab. Center, San Diego, Calif. (USA) 

Modeling omega PCA phase advances. Research and 
development report, Sep 1974—Feb 1975, 1:21426 (AD- 
A—012628) 

Naval Postgraduate School, Monterey, Calif. (USA) 

Control of nuclear propulsion plant power transients, 1:19271 
(AD-A—012458) 

Electrode loss mechanisms in MHD generators. Interim report, 
1:19672 (AD-A—015393) 

Investigation of a suboptimal controller design for a nuclear 
reactor system, 1:19270 (AD-A—010871) 

Measurements of reflection and transmission in a laser-produced 
plasma, 1:22261 (AD/A—005471) 

Updating the Navy environmental protection data base to 
incorporate oil spill clean-up performance, 1:18633 (AD- 
A—012663) 

Naval Research Lab., Washington, D.C. (USA) 

A direct mechanism for the generation of terrestrial kilometric 
radiation. Interim report, 1:21419 (AD-A—010817) 

A general derivation of the conservation equation for wave 
action. Memorandum report, 1:22141 (AD-A—009797) 

Accelerators for the fusion program. Interim report, 1:22250 
(AD-A—013638/2ST) 

Anomalous transport coefficients for HANE applications due to 
plasma microinstabilities. Memorandum report, 1:21441 (AD- 
A—014411) 

ARPA-NRL Laser Program. Semiannual technical report to 
Defense Advanced Research Projects Agency, | July 
1974—31 December 1974, 1:20410 (AD-A—014861) 

Computer code for time dependent recombination lasers. 
Memorandum report, 1:20386 (AD-A—007292) 

Effects of a finite debris density profile on the development of 
the Longmire shell, 1:20835 (AD-A—015617) 

Energy deposition into dense collisionless plasmas by rotating 
beams. Interim report, 1:21872 (AD-A—014508) 

Evaluation of a 4.5-K closed-cycle refrigerator. Final report, 
1:20339 (AD-A—015308) 

Imploding liner fusion systems in cusp-ended theta pinch 
geometry. Interim report, 1:21873 (AD-A—014509) 

Improved model to study proton deposition in the atmosphere. 
Memorandum report, 1:21417 (AD-A—010515) 

Method for relating plastic flow properties to fatigue crack 
propagation including effects of stress ratio, 1:19928 
(AD/A—006285) 

Monte Carlo calculations of neutron and photon spectra for the 
INDI project. Final report, 1:21840 (AD-A—012342) 

Nonlinear stabilization of beam—plasma interactions by 
parametric effects. Interim report, 1:22100 (AD-A—007487) 


NORTHWESTERN UNIV., EVANSTON, ILL. (USA). 


NRL Van de Graaff operation, 1 January—31 December 1974. 
Interim report, 1:20015 (AD-A—014507) 

Nuclear magnetic dipole transitions excited by backward angle 
scattering, 1:21779 (AD-A—012388) 

Organic linings for concrete storage tanks for petroleum fuels. 
Interim report, Jul 1972—Mar 1975, 1:18658 (AD- 
A—010514) 

Radiation from sources moving in a warm magnetoplasma. Final 
report, 1:21443 (AD-A—010827) 

Report of LINAC research and operations. Interim report No. 
15, 1 Jan—31 Dec 1974, 1:20547 (AD-A—011425) 

Report of NRL progress, 1:19888 (PB—244994) 

Steady-state thermonuclear power generation in a two-energy- 
component Astron device, 1:21874 (AD-A—014860) 

The role of non-linear frequency shifts on the type I electrojet 
instability. Interim report, 1:21421 (AD-A—011426) 

The use of a solid target irradiated by a high-power laser pulse 
as a source of cold gas for laser heating experiments. 
Memorandum report, 1:22262 (AD/A—006837) 

The VEBA relativistic electron accelerator. Interim report, 
1:20548 (AD-A—013188) 

Toward shorter wavelength lasers and breaking the 1000- 
angstrom barrier. Part IV. Charge exchange and electron 
capture. Interim report, 1:20399 (AD-A—013213) 

Naval Ship Research and Development Center, Annapolis, Md. 

(USA) 

Investigation of hazards associated with using hydrogen as a 
military fuel. Research and development report, 1:18846 (AD- 
A—014127) 

Naval Surface Weapons Center, Silver Spring, Md. (USA) 

Independent research, 1975. Final report, 1:20156 (AD- 
A—015337) 

Nebraska Public Power District, Columbus (USA) 

Cooper Nuclear Station. Annual operating report 1975, 1:19183 
(DOCKET-50298—530) 

Nebraska Univ., Lincoln (USA). Dept. of Physics 

Theory of RBE. Third triennial report, 1 January 1967—31 
December 1975, 1:21190 (COO— 1671-63) 

New York State Coll. of Agriculture and Life Sciences, Ithaca 

(USA) 

Investigation of the genetic structure of populations. Progress 
report, January 1, 1975—December 31, 1975, 1:21127 
(COO—3149-5) 

Investigation of the genetic structure of populations. Third-year 
summary review, January |, 1975—December 31, 1975, 
1:21128 (COO—3149-6) 

New York Univ., N.Y. (USA). Dept. of Physics 

Nuclear Accelerator Laboratory, June 1, 1974—May 31, 1975. 
Annual report, 1:21500 (COO— 2186-26) 

New York Univ., N.Y. (USA). Div. of Applied Science 

Fluid dynamics of a fluidized bed packed with heat exchangers. 
Interim report, February—May 1976, 1:18580 (FE—2256-1) 

Niels Bohr Institutet, Copenhagen (Denmark) 

Classical microscopic description of fast heavy-ion collisions, 
1:21780 (CONF-760424—4) 

Nordisk Inst. for Teoretisk Atomfysik, Copenhagen (Denmark) 

Classical microscopic description of fast heavy-ion collisions, 
1:21780 (CONF-760424—4) 

Norges Teknisk-Naturvitenskapelige Forskningsraad, Kjeller. 


Progress report NORSAR Phase 3. Quarterly No. 4, 1:20841 
(AD/A—005775) 
North Carolina State Univ., Raleigh (USA) 
Fundamental investigations in polymer chemistry. Final report, 8 
Apr 1969—30 Apr 1975, 1:20259 (AD-A—013547) 
North Carolina Univ., Chapel Hill (USA) 
Studies of electron states in structurally disorder materials. Final 
report, 1 Jan—15 Jun 1974, 1:21841 (AD-A—012956) 
North Dakota State Univ., Fargo (USA). Dept. of Agricultural 
Economics 


Selected bibliography on coal-energy development of particular 

interest to the western states, 1:19572 (NP—21001) 
Northeastern Univ., Boston, Mass. (USA) 

Nuclear burst induced shock wave modeling of energetic 
electron injection into the magnetosphere: application of 
streaming plasma instabilities to shock structures. Scientific 
report No. 1, 1 Jul 1974—30 Jun 1976, 1:21449 (AD- 
A—015858) 
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Northwestern Univ., Evanston, Ill. (USA). Dept. of Chemical 
Engineering 


Liquid—liquid surface impaction. Progress report, April 1, 
1975—June 30, 1975, 1:20506 (COO—2512-3) 

Report of conference held at Northwestern University under the 
aegis of the National Science Foundation, on innovative 
design techniques for energy-efficient processes, March 
13—14, 1975. Final report, 1:19484 (PB—243651) 

Northwestern Univ., Evanston, Ill. (USA). Technological Inst. 


Interfacial effects in the recovery of residual oil by displacement: 


work at Northwestern University. Renewal proposal and 
progress report, March 1, 1976—February 28, 1977, 1:18607 
(COO—0019-3) 
Nuclear Energy Agency, 75 - Paris (France) 
OECD Nuclear Energy Agency. 3. Activity report, 1974, 
1:22329 (INIS-mf—3015) 
Nuclear Fuel Services, Inc., Rockville, Md. (USA) 
West Valley Reprocessing Plant. Safety analysis report, 
supplement 21, 1:18704 (DOCKET-50201—178) 
Nuclear Regulatory Commission, Washington, D.C. (USA) 
FIND: Arkansas Nuclear One Unit 2, 1:19186 (FIND—50368- 
$1) 

FIND: McGuire Nuclear Station, Units | and 2, 1:19187 
(FIND—50369-R1) 

FIND: Sequoyah Nuclear Plant, Units 1 and 2, 1:19185 
(FIND—50327-R1) 

Nuclear Regulatory Commission issuances, March 1976, 
1:19188 (NRCI—76/3) 

Power Reactor Docket Information, 1:19189 
(NUREG/PRDI— 76/2) 

Power Reactor Docket Information, 1:19190 
(NUREG/PRDI—76/3) 

Report to the Congress on abnormal occurrences, 
January—June 1975, 1:19369 (PB—245404) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Standards Development 

Calculation of releases of radioactive materials in gaseous and 
liquid effluents from light-water-cooled power reactors, 
1:19192 (REG/G—1.112(4-76)) 

Code Case acceptability, ASME section III materials, 1:19196 
(REG/G— 1.85(Rev.6)(5-76)) 

Comprehensive vibration assessment program for reactor 
internals during preoperational and initial startup testing, 
1:19195 (REG/G—1.20(Rev.2)(5-76)) 

Cost-benefit analysis for radwaste systems for light-water-cooled 
nuclear power reactors, 1:19080 (REG/G—1.110(3-76)) 
Estimating aquatic dispersion of effluents from accidental and 
routine reactor releases for the purpose of implementing 

appendix I, 1:19193 (REG/G—1.113(5-76)) 

Guidance to academic institutions applying for specific 
byproduct material licenses, 1:21329 (REG/G—10.2(3-76)) 
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Oakland Univ., Rochester, Mich. (USA) 

Mechanisms for radiation damage in DNA. Progress report, 

August 1, 1975—July 31, 1976, 1:21084 (COO— 2364-9) 
Oak Ridge Associated Universities, Inc., Tenn. (USA) 

Energy sources for the future. Proceedings of a conference held 
July 7—25, 1975, in Oak Ridge, Tennessee, 1:19524 (CONF- 
750733—) 

Oak Ridge Gaseous Diffusion Plant, Tenn. (USA) 

Calculation of stress intensity factors in thick cylinders subjected 
to transient temperature gradients by the finite element 
method, 1:20292 (K/CSD/TM—2) 

Laboratory procedure for sizing and electroless nickel plating 
assembled steel bearings, 1:20293 (K-TL—289(Rev.1)) 

User's guide for SHFA: Steady-state Heat Flow Analysis of tee 
joints by the finite element method, 1:20305 (UCCND-CSD- 
INF—60) 

Oak Ridge National Lab., Tenn. (USA) 

Abstracts of digital computer code pac’ . Assembled by the 
Radiation Shielding Information Center, 1:21837 (ORNL- 
RSIC— 13(Vol.4)) 

Agglomeration and separation of micron-sized particles from 

coal liquefaction streams, 1:18475 (CONF-760402—6) 
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Analysis of the time delay in 2 host-parasite model, 1:20963 
(EDFB/IBP—76/1) 

Analytical analysis of soil-moisture and trace-contaminant 
transport, 1:20983 (ORNL/NSF/EATC— 12) 

Application of the Delphi method to regional land-use 
forecasting, 1:19472 (ORNL/RUS—21) 

Assessment of the validity of inelastic design analysis methods by 
comparisons of predictions with test results, 1:19134 (CONF- 
760451—1) 

Atmospheric considerations regarding the impact of heat 
dissipation from a nuclear energy center, 1:19298 
(ORNL/TM—5122) 

Audio-visual countdown timer (ORNL Q-5177) (26 Jul 1974) 
(Engineering Materials), 1:20802 (CAPE—2426) 

Balanced program plan. Volume IV. Coal conversion, 1:18524 
(ORNL—S5123) 

Calculated limiting critical concentrations of plutonium in 
natural uranium and water, 1:20369 (ORNL/TM—5443) 

Centrifugal system for affinity chromatography with eluate 
monitoring, 1:20190 (CONF-760336—2) 

Classical microscopic description of fast heavy-ion collisions, 
1:21780 (CONF-760424—4) 

Coal Technology Program progress report, March 1976, 1:18393 
(ORNL/TM—5430) 

Cocurrent three-phase fluidized bed. Part 3, 1:20298 
(ORNL/MIT— 216) 

Collisional plasma model: a velocity-space orthogonal-functi 
representation for the distribution function of a collisional 
plasma, 1:22079 (ORNL/TM—5314) 

Combined effects of displacement damage and high gas content 
in aluminum, 1:22309 (ORNL/TM—5395) 

Comparison between dispersed nuclear power plants and a 
nuclear energy center at a hypothetical site on Kentucky 
Lake, Tennessee. Volume I. Summary, 1:19291 
(ORNL/TM—5310) 

Comparison between dispersed nuclear power plants and a 
nuclear energy center at a hypothetical site on Kentucky 
Lake, Tennessee. Volume II. Transmission of power, 1:19292 
(ORNL/TM—5311) 

Computer program for the simulation of solid solutions, 1:19912 
(ORNL—5140) 

Computer studies of the scattering of low energy hydrogen ions 
from polycrystalline solids, 1:22299 (CONF-760209—20) 

Considerations of coil protection and electrical connection 
schemes in large superconducting toroidal magnet system, 
1:22227 (ORNL/TM—5043) 

Constitutive equations for describing high-temperature inelastic 
behavior of structural alloys, 1:19929 (CONF-760451—2) 
Corrosion of 2 1/4 Cr—1 Mo steel and Incoloy alloy 800 under 

simulated boiler conditions, 1:19996 (ORNL—5153) 

Co-use of retention time and bandwidth measurements in 
quantitative evaluation of the nucleotide pool derived from 
mammalian cells, 1:21082 (CONF-761002—1) 

Cross-flow filtration in physical-chemical treatment of municipal 
sewage effluents, 1:21014 (ORNL-TM—5423) 

Cryogenic power transmission technology-cryogenic dielectrics. 
Quarterly report, July 1, 1975—September 30, 1975, 1:19061 
(ORNL/TM—5200) 

Data management for environmental research, 1:20862 (CONF- 
760126—1) 

Decommissioning reprocessing plants, 1:18703 (CONF- 
760701—1) 

Design, operation, and initial results from a series of graphite 
creep irradiation experiments, 1:20146 (CONF-760530—1) 

Development of a procedure for evaluating the economics of 
process options in commercial HTGR fuel cycle, 1:19118 
(ORNL/TM—S5125) 

Dissipative trapped electron modes in the presence of impurities, 
1:22124 (ORNL/TM—5287) 

Dose to the stomach wall from injected /sup 99m/Tc 
pertechnetate, 1:21263 (CONF-760444—2) 

Effects of the poloidal variation of the magnetic field ripple on 
enhanced heat transport in tokamaks, 1:22229 
(ORNL/TM—5438) 

Eigensystem computation for skew-symmetric matrices and a 
class of symmetric matrices, 1:22352 (ORNL/CSD—9) 
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Energy awareness. Proceedings of a sympsoium for public 
awareness on energy, 1976, held February 27, 1976 in 
Knoxville, Tennessee, 1:19439 (CONF-760205— ) 

Environmental transport modeling of pollutants in water and 
soil, 1:21023 (CONF-760512—1) 

EPR and TNS, 1:22199 (ORNL/TM—5418) 

Equilibrium, confinement and stability of runaway electrons in 
tokamaks, 1:22123 (ORNL/TM—5147) 

Evaluation for ENDF/B-IV of the neutron cross sections for *°U 
from 82 eV to 25 keV, 1:21799 (ORNL—4955) 

Evaluation of alternate secondary (and tertiary) coolants for the 
molten-salt breeder reactor, 1:19158 (ORNL/TM—5325) 

Evaluation of initial loading counting rate data from experiments 
with the mock-up core for the FFTF, 1:19317 
(ORNL/TM—5106) 

Evaluation of options relative to the fixation and disposal of '*C- 
contaminated CO, as CaCQs, 1:18749 (ORNL/TM—S5171) 

Experimental measurement of electron heat diffusivity in a 
tokamak, 1:22050 (ORNL/TM—5481) 

Federal revenue sharing model for Tennessee, 1:19454 
(ORNL/RUS— 10) 

Fifty year dose commitment to various organs and tissues from 
inhalation of '*Xe, 1:21262 (CONF-760444—1) 

Heat treatment effects on the tensile properties of annealed 2 
1/4 Cr—1 Mo steel, 1:19932 (ORNL—5144) 

Heterogeneous catalysis in fluoride melts: reduction of 
uranium(V) and niobium(IV) by hydrogen, 1:20277 (CONF- 
760521—1) 

High flux isotope reactor quarterly report, October, November, 
and December of 1975, 1:19319 (ORNL/TM—5460) 

High power electron cyclotron heating in ISX and ORMAK 
Upgrade at ORNL, 1:21964 (ORNL/TM—5425) 

High-temperature structural design program. Progress report for 
period ending June 30, 1975, 1:19156 (ORNL—5087) 

HTCAP: a FORTRAN IV program for calculating coated- 
particle operating temperatures in HFIR target irradiation 
experiments, 1:19119 (ORNL/TM—5332) 

HTGR fuel refab equipment (15 Apr 1974) (Engineering 
Materials), 1:18712 (CAPE—2465) 

Index to Nuclear Safety. A technical progress review by 
chronology, permuted title, and author. Vol 11, No. 1 through 
Vol. 16, No. 6, 1:19366 (ORNL/NSIC— 124) 

Internal-bore-welding of 2 1/4 Cr—1 Mo steel tube-to-tubesheet 
joints, 1:19135 (CONF-760514—1) 

Investigation of a perfusion impaction dust separator, 1:20297 
(ORNL/MIT—215) 

Kinetic equations for the collisional plasma model, 1:22081 
(ORNL/TM— 5316) 

Laboratory services series: a lubrication program, 1:20299 
(ORNL/TM—5426) 

Laboratory services series a safety shower test and maintenance 
program, 1:21328 (ORNL/TM—5358) 

Letter report for the superconducting magnet development 
program, December 1, 1975—March 1, 1976, 1:22228 
(ORNL/TM—5394) 

LMFBR aerosol release and transport program. Quarterly 
progress report, July—September 1975, 1:19367 
(ORNL/NUREG/TM—8) 

LMFBR fuel recycle program. Progress report for period 
January 1—June 30, 1975, 1:18710 (ORNL/TM—S5107) 

Management of experimental reserves and their relation to 
conservation reserves: the reserve cluster, 1:20964 (CONF- 
760520—1) 

Mathematical model of a phantom developed for use in 
calculations of radiation dose to the body and major internal 
organs of a Japanese adult, 1:21231 (ORNL/TM—5336) 

Methods of Monte Carlo biasing using two-dimensional discrete 
ordinates adjoint flux, 1:19224 (ORNL/TM—5414) 

MIUS technology evaluation: preliminary subsystem 
recommendations for near-term concepts, 1:19448 
(ORNL/HUD/MIUS— 17) 

MIUS technology evaluation: thermal energy conveyance, 
1:19449 (ORNL/HUD/MIUS—22) 
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1:18527 (PB—244140) 

Southwest Research Inst., San Antonio, Tex. (USA) 

Collaborative study of reference method for determination of 
sulfur dioxide in the atmosphere (pararosaniline method). (24- 
hour sampling), 1:20899 (PB—239731) 

Southwest Research Inst., San Antonio, Tex. (USA). Army Fuels 
and Lubricants Research Lab. 

Application of high-performance liquid chromatography to the 
analysis of petroleum materials. Part 2. Quantitative 
hydrocarbon-type analysis. Final report, 1:18653 (AD- 
A—014995) 

Direct utilization of crude oils as fuels in U.S. Army diesel 
engines, 1:18654 (AD-A—016156) 

Evaluation of biocides effects on diesel fuel under prolonged 
storage. Final report, 1:18652 (AD-A—012779) 

Performance of diesel and turbine fuels in a military spark 
ignition engine. Interim report, Nov 1974—Feb 1975, 1:19876 
(AD-A—013423) 

Universal fuel requirements, 1:18620 (AD-A—016157) 

Southwest Research Inst., San Antonio, Tex. (USA). Dept. of 

Automotive Research 

Emissions from diesel and stratified charge powered cars. Final 
report, 1:19857 (PB—245030) 

» Inc., Sylmar, Calif. (USA) 

Electrochemical impregnation of sintered nicke! structures with 
cadmium using constant current step and alternating-current 
pulse techniques. Interim report, Jan 1971—Jun 1974, 
1:19423 (AD-A—013931/1ST) 

Spielvogel (Lawrence G.), Inc., Wyncote, Pa. (USA) 

Critical analysis of FEA office lighting study: HVAC energy 
relationships, 1:19622 (PB—246555) 

Staatliches Amt fuer Atomsicherheit und Strahlenschutz, Berlin 

(German Democratic Republic) 

Integral population doses due to off-gases from nuclear power 
stations, 1:19297 (SAAS— 184) 

Physico-chemical aspects of radionuclide removal under 
accident conditions in nuclear power plants by means of 

tai t-building spray systems. A literature survey, 
1:19372 (SAAS— 192) 
Stanford Linear Accelerator Center, Calif. (USA) 

Annual environmental monitoring report, January— December 
1975, 1:20955 (SLAC— 194) 

Deep hadronic structure and the new particles. Proceedings of 
summer institute on particle physics, July 21—31, 1975, 
1:21610 (SLAC—191) 

Interactive 3D motion graphics with large data bases, 1:22360 
(SLAC— 192) 

PEP conceptual design report, 1:20553 (LBL—4288) 

System for large structure graphics, 1:22359 (SLAC— 187) 

Stanford Research Inst., Menlo Park, Calif. (USA) 

Hydrogen economy. A preliminary technology assessment, 
1:18833 (NP—20932) 

ICECAP ‘73a: Chatanika radar results. HAES report No. 15. 
Topical report, 15 Nov 1973—30 Sep 1974, 1:21431 (AD- 
A—014116) 

Methods of identifying and determining source and age of 
petroleum found in the marine environment. Final report, 26 
Jun 1972—28 Jun 1974, 1:18630 (AD-A—010704) 

Oil shale air pollution control. Final report, 1:18674 
(PB—242858) 

Radar studies of fast auroral forms. Final report, | Mar 
1973—28 Feb 1975, 1:21428 (AD-A—012741) 

Studies of e-beam pumped molecular lasers. Semiannual report, 
1 Feb—30 Jun 1975, 1:20401 (AD-A—013559) 

Stanford Univ., Calif. (USA) 

Observation of stimulated emission of radiation by relativistic 
electrons in a spatially periodic transverse magnetic field. 
Final report, 1:20397 (AD-A—012029) 

Stanford Univ., Calif. (USA). Dept. of Materials Science and 
Engineering 
Applied research on II-VI compound materials for 

heterojunction solar cells. Quarterly progress report, January 


TECHNISCHE UNIV. DARMSTADT (F.R. GERMANY) 


1—March 31, 1975, 1:18904 (NSF/RANN/SE/GI—38445X 
/PR/75/1) 
Stanford Univ., Calif. (USA). Dept. of Mechanical Engineering 

Nonequilibrium phenomena in flowing plasmas and at high 
magnetic fields. Interim report, 15 Feb 1974—14 Feb 1975, 
1:19671 (AD-A—012688) 

Stanford Univ., Calif. (USA). Dept. of Physics 

Fundamental experiments at liquid helium temperatures. Final 

report, 1 Oct 1969—30 Sep 1974, 1:20333 (AD-A—012919) 
Stanford Univ., Calif. (USA). Stanford Electronics Labs. 

A theoretical study of electrical coupling between the 
troposphere, ionosphere, and magnetosphere. Technical 
report, 1:21437 (PB—243445) 

EMMY system peripherals: principles of operation. Technical 
note No. 77, 1:22361 (SU—326-P.39-9) 

EMMYPL: description and implementation, 1:22363 (SU- 
SEL—75-046) 

Emulation oriented, dynamic microprogr 
(version 3). Technical note No. 65, 1:22362 
(SU—326P39X4) 

Semiannual status report No. 127, | July through 31 Dec 1974, 
1:20525 (AD-A—010925) 

The electrical and metallurgical properties of defects in 
compound semiconductors. Final report, 7 Oct 1968—7 Feb 
1975, 1:20142 (AD-A—011282) 

Statens Straalskyddsinstitut, Stockholm (Sweden) 

Proposed new regulations for the limitation of releases of 
radioactive substances from nuclear power stations with light 
water reactors, 1:19194 (SSI— 1975-024) 

State Univ. of New York, Albany (USA) 

Some decay properties of Ir, 1:21774 (COO—2186-28) 

State Univ. of New York, Albany (USA). Dept. of Physics 

Correlation between swelling and annihilation lineshape 
parameter in neutron-irradiated molybdenum, 1:20020 
(COO—2186-24) 

State Univ. of New York, Buffalo (USA) 
Novel catalyst supports for hydrodesulfurization of coal. 
Quarterly report, January—March 1976, 1:18409 (FE—2013- 


ble processor 


3) 
State Univ. of New York, Stony Brook (USA). Dept. of Physics 

Pion condensates, 1:21825 (COO—3001-125) 

Stevens Inst. of Tech., Hoboken, N.J. (USA). Dept. of Mechanical 

Engineering 

Hydrogen storage and transfer. Semiannual technical report, | 
Feb—31 Jul 1975, 1:18843 (AD-A—016256) 

Stevens Inst. of Tech., Hoboken, N.J. (USA). Dept. of Physics 

Filamentation of lower hybrid waves, 1:21956 (COO—3004-12) 

Stichting Reactor Centrum Nederland, Petten 

Fast reactor programme. Combined second and third quarters 

1975 progress report, 1:19353 (EURFNR— 1324) 
Stockholm Univ. (Sweden). Fysiska Institutionen 

High speed digital-to-analogue converter, 1:20801 (USIP—74- 
03) 

Stuttgart Univ. (TH) (F.R. Germany). Inst. fuer Plasmaforschung 

Neutron radiography with the plasma focus, 1:22045 
(LIB/Trans—573) 

Surtsey Research Society, Reykjavik (Iceland) 

Surtsey research progress report. VII. Primarily 1971 and 1972 

field seasons, 1:20865 (COO— 3531-17) 
Syracuse Univ., N.Y. (USA) 

Commercial building unitary heat pump system with solar 
heating. Semiannual progress report, | Jul—31 Dec 1974, 
1:18928 (PB— 244488) 

Syracuse Univ. Research Corp., N.Y. (USA) 

Feasibility study of pre-combustion coal cleaning using chemical 
comminution. Interim report, July—September 1975, 1:18565 
(FE—1777-1) 

Systems, Science and Software, La Jolla, Calif. (USA) 

Sensitivity analysis of a chemical laser system. Final report, 21 

Mar—30 Jun 1975, 1:20402 (AD-A—013613/S5ST) 


Technische Hogeschool Delft (Netherlands). Afdeling der 
Werktuigbouwkunde 
Aspects of two-phase, gas-liquid, separation related to nuclear 
steam supply systems, 1:19081 (WTHD—S56) 
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TECHNISCHE UNIV. DARMSTADT (F.R. GERMANY) 


Technische Univ. Darmstadt (F.R. Germany) 

Application of radiochemical methods to the study of mercury in 

the ecosystems of bodies of water, 1:20163 (ORNL-ir—4093) 
Technische Univ. Muenchen (F.R. Germany) 

Kinetic analysis of the sintering of boron carbide, 1:20060 
(UCRL-Trans— 11029) 

Tekniska Hoegskolan, Stockholm (Sweden). Institutionen foer 

Plasmafysik 

Minimum drift velocity for instability in current-carrying, non- 
Maxwellian plasmas, 1:22125 (TRITA-EPP—75-16) 

Teledyne Energy Systems, Timonium, Md. (USA) 

Low Cost High Performance Generator Technology Program. 
Volume 2. Design study, 1:18820 (NRA—3075-1) 

Low Cost High Performance Generator Technology Program. 
Volume 4. Mission application study, 1:18822 (NRA—3075- 
3) 

Low Cost High Performance Generator Technology Program. 
Volume 5. Heat Pipe Topical, 1:18823 (NRA—3075-4) 

Low Cost High Performance Generator Technology Program. 
Volume 5. Heat pipe topical, appendices, 1:18824 
(NRA—3075-4A) 

Low cost high performance generator technology program. 
Addendum report, 1:18825 (NRA—3075-5) 

Low Cost High Performance Generator Technology Program. 
Volume 3. Component development, 1:18821 (NRA—3075-2) 

Teledyne Geotech, Alexandria, Va. (USA). Seismic Data Lab. 

Average p and pkp codas for earthquakes (118-180 degrees). 
Technical report, 1:20844 (AD-A—011361) 

Character of vertical-component signals at high-gain, long-period 
stations and signal interference on seismic detection networks. 
Technical report, 1:20847 (AD-A—015969) 

Signal enhancement of LPE data. Technical report, 1:20842 
(AD/A—009335) 

Tennessee Univ., Knoxville (USA) 

Alterations induced by x-rays and ultraviolet light on the 
synthesis and maintenance of macromolecular components 
within cells. Progress report, March 1, 1975—February 1, 
1976, 1:21209 (ORO—4568-3) 

Reliability and bounds of unfolded spectral parameters, 1:21850 
(CONF-760437—1) 

Tennessee Univ., Knoxville (USA). Dept. of Chemical and 

Metallurgical Engineering 

Microstructural stability of post-treated weldments of type 316 
and 16%Cr—8%Ni—2%Mo austenitic stainless steel filler 
metals, 1:19935 (TID—26995) 

Tennessee Univ., Knoxville (USA). Memorial Research Center and 

Hospital 

Production, purification and assay of thrombopoietin. Progress 
report, June 1, 1973—Julty 31, 1976, 1:21237 (ORO—4465- 
14) 

Tennessee Univ., Oak Ridge (USA). Graduate School of Biomedical 

Sciences 

Co-use of retention time and bandwidth measurements in 
quantitative evaluation of the nucleotide pool derived from 
mammalian cells, 1:21082 (CONF-761002—1) 

Tetra Tech, Inc., Pasadena, Calif. (USA) 

Outer Continental Shelf (OCS) oil and gas: an environmental 
assessment. Volume 3. The effect of natural phenomena on 
OCS gas and oil development. Final report, 1:19586 
(PB—239265) 

Texas Agricultural and Mechanical Univ., College Station (USA) 

Energy consumption, conservation, and projected needs for 
Texas agriculture. Project S/D-12, final report, 1:19595 (NSF- 
RA-N—74-232) 

Energy development and land use in Texas. Project E/S-1, final 
report, 1:21008 (NSF-RA-N—74-233) 

Impact of and potential for energy conservation practices in 
residential and commercial buildings in Texas. Project S/D-8, 
final report, 1:19510 (NSF-RA-N—74-228) 

Importing fuels and petrochemical raw materials for Texas. 
Project S/D-7, final report, 1:18588 (NSF-RA-N—74-227) 

Texas Agricultural and Mechanical Univ., College Station (USA). 

Cyclotron Inst. 

Investigation of the nuclear level structure of '°Gd, 1:21776 
(ORO—4322-18) 

Nuclear spectroscopy. Progress report, December 1, 1974—July 
31, 1975, 1:21775 (ORO—4322-14) 
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Texas Agricultural and Mechanical Univ., College Station (USA). 

Dept. of Chemistry 

Radical and excited state interactions in micelles and liposomes. 
Annual progress report, April 1, 1975—March 31, 1976, 
1:20237 (ORO—4179-43) 

Structure and reactivity of adsorbed oxides of sulfur. Final 
report, | May 1970—30 Apr 1973, 1:20205 (PB—245046) | 

Texas Agricultural and Mechanical Univ., College Station (USA). 

Research Foundation 

The hydrodynamics of porous barrier oil recovery systems. Final 
report, 1:18641 (AD-A—014501) 

Texas Agricultural Experiment Station, College Station (USA) 

Energy consumption, conservation, and projected needs for 
Texas agriculture. Project S/D-12, final report, 1:19595 (NSF- 
RA-N—74-232) 

Texas Air Control Board, Austin (USA) 

Impact on air quality of alternate strategies for the production, 
distribution, and utilization of energy in Texas, 1975—2000. 
Project E/S-2, final report, 1:21072 (NSF-RA-N—74-234) 

Texas Governor's Energy Advisory Council, Austin (USA) 

Economic simulation model for analyzing energy policy impacts 

in Texas, 1:19451 (CONF-750713—1) 
Texas Instruments, Inc., Attleboro, Mass. (USA) 

Development of high efficiency collector plates. Final report, 

1:18940 (COO—2600-76/3) 
Texas Instruments, Inc., Dallas (USA) 

Adaptive beamforming detection performance on Korean short- 
period interfering events. Technical report No. 2, 1:20845 
(AD-A—015051) 

Development of low-cost thin film polycrystalline silicon solar 
cells for terrestrial applications. Annual progress report, | 
Jan—31 Dec 1974, 1:18905 (PB—244406) 

VELA network evaluation and automatic processing research. 
Quarterly report No. 1, | Dec 1974—31 Mar 1975, 1:20843 
(AD-A—010219) 

VELA network evaluation and automatic processing research. 
Final report, 1:20846 (AD-A—015761) 

Texas Southern Univ., Houston (USA) 

Social cost considerations and legal constraints in implementing 
modular integrated utility systems. Final report, Dec 
1973—Dec 1974, 1:21065 (N—75-15503) 

Texas Tech Univ., Lubbock (USA) 

Potential for solid waste use as an energy source in Texas. 

Project N/T-10, final report, 1:19646 (NSF-RA-N—74-255) 
Texas Transportation Inst., College Station (USA) 

Energy development and land use in Texas. Project E/S-1, final 
report, 1:21008 (NSF-RA-N—74-233) 

Fuel conservation measures: the transportation sector. Volume 
Il. Final report, 1:19511 (NSF-RA-N—74-230) 

Fuel conservation measures: the transportation sector. Project 
S/D-9, final report. Volume I, 1:19621 (NSF-RA-N—74-229) 

Importing fuels and petrochemical raw materials for Texas. 
Project S/D-7, final report, 1:18588 (NSF-RA-N—74-227) 

Texas Univ., Austin (USA) 

Alternatives for the Texas electric power industry. Project N/T- 
4, final report, 1:19602 (NSF-RA-N—74-249) 

Texas nuclear power policies. Volume I. Introduction and 
background. Project II-A, final report, 1:19198 (NSF-RA- 
N—74-256) 

Texas Univ., Austin (USA). Center for Particle Theory 

Comment on gauge conditions in non-Abelian gauge theories, 
1:21705 (ORO— 3992-258) 

Fisk—Tait equation for spin-3/2 particles, 1:21609 
(ORO— 3992-261) 

Test of gauge invariance and unitarity of the quantized Einstein 
theory of gravity, 1:21865 (ORO—3992-210) 

Texas Univ., Austin (USA). Dept. of Zoology 

Laboratory of Radiation Biology progress report, August 15, 
1975—August 14, 1976, 1:21208 (ORO—3408-23) 

Texas Univ., Austin (USA). Engineering Mechanics Research Lab. 

Radioactive waste management by burial in salt domes, 1:18782 
(EMRL—1112) 

Trondheim Univ. (Norway). Vassdrags- og Havnelaboratoriet 

Nuclear power plant in the Oslofjord district. Report 6, Tracer 
experiment at Brenntangen, 1:21047 (VHL-K— 10-6) 

Nuclear power plant in the Oslofjord district. Report 2, 
Hydrophysical measurements at Brenntangen and Son. Part 2, 
Continuous current registrations, 1:19294 (VHL- 
K—10/2(Pt.2)) 
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TRW Systems and Energy, Redondo Beach, Calif. (USA) 
Energy extraction from coal in situ: a five-year plan. Volume I 
of I. Summary, 1:19574 (TID—27023-P1) 
Energy extraction from coal in situ: a five-year plan. Volume III 
of Ill. Resources, 1:19576 (TID—27023-P3) 
Energy extraction from coal in situ: a five-year plan. Volume II 
of Ill. Technical and management, 1:19575 (TID—27023-P2) 
TRW Systems Group, Redondo Beach, Calif. (USA) 
Continuous measurement of gas composition from stationary 
sources. Final report, Jul 1974—Mar 1975, 1:20906 
(PB— 245024) 
Experimental geothermal research facilities study (phase o). 
Volume 2. Final report, 1:18953 (PB—243756) 
Experimental geothermal research facilities study (phase o). 
Volume 1. Final report, 1:18976 (PB—243755) 
High altitude laser technology studies. Final report, 24 Mar—15 
Oct 1974, 1:20393 (AD-A—011590) 
Magnetic field annihilation of impulsive current sheets. Interim 
scientific progress report, 1:22017 (AD-A—008846) 


UKAEA Reactor Group, Risley 

SPARK: a computer program to solve the time dependent 
multigroup neutron diffusion equations in one, two or three 
dimensions, 1:19159 (TRG-Report—2707(R)) 

~— Carbide Corp., Oak Ridge, Tenn. (USA). Computer Sciences 
Petri net as a modeling tool, 1:22347 (K/CSD/INF—76/3) 
Union Carbide Corp., Oak Ridge, Tenn. (USA). Nuclear Div. 

Environmental monitoring report, United States Energy 
Research and Development Administration, Paducah Gaseous 
Diffusion Plant: calendar year 1975, 1:20910 (Y-UB—5) 

United Aircraft Corp., East Hartford, Conn. (USA) 

Energy transfer in gas laser materials. Final report, 16 Mar 
1969— 14 May 1975, 1:20395 (AD-A—011734) 

United Aircraft Corp., East Hartford, Conn. (USA). Research Labs. 

Feasibility demonstration of solar-powered turbocompressor air 
conditioning and heating system. Final summary report, June 
15, 1974—May 24, 1975, 1:18930 (R—75-951923-4) 

United Engineers and Constructors, Inc., Philadelphia, Pa. (USA) 

Cost comparison of very high temperature nuclear reactors for 
pzocess heat applications, 1:19212 (COO—2477-1) 

Cost comparison of very high temperature nuclear reactors for 
process heat applications, 1:19213 (UEC-AEC—750311) 

United Nuclear Industries, Inc., Richland, Wash. (USA) 

N Reactor control rod cooling system bypass loop corrosion 

coupon examination-1975, 1:19324 (UNI-TR—2) 
United States Naval Academy, Annapolis, Md. 

Cost benefit of utilizing thermal storage for peak cooling power 
leveling, 1:19619 (AD/A—017297) 

United Technologies Research Center, East Hartford, Conn. (USA) 

Application of composite bearingless rotor concept to wind 
turbine rotor. Progress report, June 3, 1975—October 31, 
1975, 1:19003 (COO— 2614-1) 

Influence of collision cross sections for electrons, atoms, and 
molecular systems. Final report, 1 Apr 1971-31 Mar 1975, 
1:21498 (AD-A—012010) 

Investigation of the stability of laser discharges. Final report, 22 
Jan 1973—28 Feb 1975, 1:20409 (AD-A—014737) 

Universal Oil Products Co., Des Plaines, Ill. (USA) 

Carbonaceous catalysts for H3PO, fuel cells. Interim report No. 

1, Aug 1974—Feb 1975, 1:19712 (AD-A—012283) 
of Southern California, Les Angeles (USA). Electronic 
Lab. 

Consolidated semiannual progress report No. 20 covering 

research activity during the period 1 April 1973 through 1 
October 1974, 1:20526 (AD-A—012961) 
USAEC Division of Operational Safety, Washington, D.C. 

Operational accidents and radiation exposure experience within 
the United States Atomic Energy Commission, 1943— 1975, 
1:21331 (WASH— 1192(Rev.)) 

USAEC Grand Junction Office, Cole. Resource Div. 

Report on airborne radioactivity surveys and the uranium 
deposits in the Red River region of Texas and Oklahoma , 
1:18681 (GJBX—13(76)) 


VIRGINIA UNIV., CHARLOTTESVILLE (USA). 


USC, Inc., Pittsburgh, Pa. (USA) 

Research and development for improving coal extraction: 
constraints and incentives to ializati 1:18533 
(NP—20900) 

USS Engineers and Consultants, Inc., Pittsburgh, Pa. (USA) 

Clean coke process: process development studies. Report for 
fourth quarter, 1975, 1:18406 (FE— 1220-08) 

Utah State Univ., Logan (USA) 

Market capture potential of single vs. multistructure solar energy 
space conditioning systems: 1975—2010, 1:18923 
(NP—20877) 

Utah State Univ., Logan (USA). Center for Research in Aeronomy 
lonospheric modeling. Final report, 1:21413 (AD-A—010205) 
Utah State Univ., Logan (USA). Space Science Lab. 

Design and calibration of a rocket-borne electron spectrometer. 
Scientific report, 1:20751 (AD-A—011931) 

ICECAP 72: a rocket measurements program for the 
investigation of auroral infrared emissions; Black Brant 
17.110-3, 1:21432 (AD-A—014849) 

Rocketborne instrumentation for the measurement of electric 
fields: Paiute Tomahawk 10.312-3. Scientific report, 1:21415 
(AD-A—010439) 

Utah Univ., Salt Lake City (USA) 

Parameters of the pulsed phosphorus laser system. Final report, 

15 Jan-15 Mar 1974, 1:20387 (AD-A—007694) 
Utah Univ., Salt Lake City (USA). Coll. of Medicine 

Research in radiobiology. Annual report of work in progress in 

the internal irradiation program, 1:21286 (COO—119-250) 
Utah Univ., Salt Lake City (USA). Dept. of Biology 

Energy transfer mechanisms in photobiological reactions. 
Progress report, | August 1975—30 April 1976, 1:21083 
(COO— 875-176) 

Utah Univ., Salt Lake City (USA). Dept. of Mining, Metallurgical 
and Fuels Engineering 

Hydrogenation of western coal in dilute phase under medium 
pressures for production of liquids and gases. Final report, 
1:18412 (FE—1200-1) 

Utah Univ., Salt Lake City (USA). Inst. for Biomedical Engineering 

Biomedical Engineering support. Semiannual progress report, 
1:18832 (COO—2155-18} 


Vv 


Vanderbilt Univ., Nashville, Tenn. (USA). Div. of Nuclear Medicine 
and Biophysics 

Introduction to hardware for nuclear medicine data systems, 
1:22394 (ORO—2401-88) 

In-vivo evaluation of standard man model absorbed fractions 
using /sup 99m/Tc-sulfur colloid, 1:21268 (ORO—2401-87) 

Model of iodine metabolism in a T;-thyrotoxic patient 
undergoing I-131 therapy, 1:21269 (ORO—2401-95) 

Varian Associates, Lexington, Mass. (USA). Lexington Vacuum Div. 

Slicing of silicon into sheet material. Silicon sheet growth 
development for the large area silicon sheet task of the Low 
Cost Silicon Solar Array Project. First quarterly report, 
January 9, 1976—March 21, 1976, 1:18901 
(ERDA/JPL/954374—76/) 

Versar, Inc., Springfield, Va. (USA) 

Technical and microeconomic analysis of cadmium and its 

compounds. Final report on Task 1, 1:19425 (PB—244625) 
Viladas (J.M.) Co., Greenwich, Conn. (USA) 

Impact of the fuel shortage on public attitudes toward 
environmental protection: follow-up survey of national opinion 
about environmental problems and their solution. Volume I, 
1:19473 (PB— 244933) 

Virgi:.ia Inst. of Marine Science, Gloucester Point (USA) 

Determination of the leeway of oil slicks. Final report, 1:18628 
(AD/A—006822) 

Virginia Polytechnic Inst. and State Univ., Blacksburg (USA). Div. 
of Minerals Engineering 

Barodynamic analysis of large mine models and preparation of 
undisturbed rock specimens. Final technical report, 1:18547 
(PB—245087) 


VIRGINIA UNIV., CHARLOTTESVILLE (USA). 


Virginia Univ., Charlottesville (USA). Dept. of Nuclear Engineering 
Post-failure phenomena in LMFBR TOP accidents. Quarterly 
progress report, October 1, 1975—December 31, 1975, 
1:19364 (NP—20921) 
Vyzkumny Ustav Energeticky, Prague (Czechoslovakia) 
Mathematical models and dynamic characteristics of the 
WWER-440 unit, 1:19091 (EGU—05120213) 
Reliability analysis of the automatic control of the A-1 power 
plant coolant temperature, 1:19275 (EGU—05120212) 


Washington Univ., St. Louis, Mo. (USA). Center for the Biology of 

Natural Systems 

Vulnerability of crop production to energy problems, 1:19623 
(PB—247756) 

Wayne State Univ., Detroit, Mich. (USA) 

Deuterium isotope effects in electronic relaxation of large 
polyatomic molecules. Progress report, October 1, 
1974—September 30, 1975, 1:20250 (COO—2192-20) 

Technical progress report, August 1, 1975—July 31, 1976, 
1:21085 (COO— 2384-5) 

Wayne State Univ., Detroit, Mich. (USA). Research Inst. for 

Engineering Sciences 

Energy transfer processes in molecular lasers. Final technical 
report, 26 Jan 1971-30 Jun 1974, 1:20385 (AD/A—007241) 

Westinghouse Electric Corp., Baltimore, Md. (USA) 

Solar heating and cooling of buildings. Phase O. Final report, 
Volume I, 1:18925 (PB—235427) 

Solar heating and cooling of buildings. Phase O. Final report, 
Volume III, (Appendices O-Y), 1:18926 (PB—235429) 

Westinghouse Electric Corp., Lester, Pa. (USA). Heat Transfer Div. 

Advanced coal gasification system for electric power generation. 
Quarterly progress report, second quarter, fiscal year 1976, 
1:18433 (FE—1514-45) 

Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
2, July 1, 1973—June 30, 1974. Volume II, 1:18435 
(FE—1514-T-8) 

Advanced coal gasification system for electric power generation. 
Research and developmemt report No. 81. Interim report No. 
3, July 1, 1974—June 30, 1975, 1:18436 (FE—1514-T-9) 

Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
2, July 1, 1973—June 30, 1974. Volume I, 1:18434 
(FE—1514-T-7) 

Westinghouse Electric Corp., Madison, Pa. (USA). Advanced 

Reactors Div. 

Fast Flux Test Facility. Quarterly progress report for the period 
ending February 29, 1976, 1:19322 (WARD—2171-60) 

EFTF shielding design and analysis. Summary report, 1:19321 
(WARD— 2171-54) 

Sodium leak characterization tests. Series II. CRBRP primary 
piping corrosion study, 1:19163 (WARD-LT—3045-2) 

Sodium Technology Program component materials compatibility 
quarterly progress report for period ending July 31, 1975, 
1:20000 (WARD-NA—3045-29) 

Westinghouse Electric Corp., Pittsburgh, Pa. (USA) 

Appendix C to RESAR-3S steam generator blowdown processing 
system, 1:19099 (WCAP— 8664) 

Appendix E to RESAR-3S spent fuel pool cooling and cleanup 
system, 1:19098 (WCAP—8662) 

Appendix F to RESAR-3S, radiological monitoring and sampling 
systems, 1:19101 (WCAP—8667)__.. 

Appendix G to RESAR-3S gaseous waste processing system, 
1:19100 (WCAP—8666) 

Appendix H to KESAR-3S containment functional design, 
1:19379 (WCAP—8669) 

Multi-frequency and direction seismic testing of relays, 1:19102 
(WCAP— 8674) 

Operational experience with Westinghouse cores (up to 
December 31, 1975), 1:19095 (WCAP—8183(Rev.4)) 

eo Electric Corp., Pittsburgh, Pa. (USA). Atomic Power 
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actinides, 1:21821 
ACTINIDES 
Significant actinide activities in the LWR and LMFBR nuclear 
fuel cycles. Final report, 1:18711 (PB-241674) 
ACTINIDES/BIOCHEMICAL REACTION KINETICS 
Association of actinides with glycoprotein in the thyroid 
(Beagles), 1:21290 (COO-119-250) 
Interaction of actinides with glycoprotein in bone (Beagles), 
1:21289 (COO-119-250) 
ACTINIDES/TARGETS 
Preparation and characterization of actinide targets, 1:20618 
(AECL-5503) 
Preparation of thin actinide metal disks using a multiple disk 
casting technique, 1:20621 (AECL-5503) 
ACTINOMYCIN/BIOLOGICAL EFFECTS 
Involvement of cyclic AMP in the vitamin D mediated intestinal 
calcium absorptive mechanism, 1:21140 
Mutagenicity of actinomycin D in Neurospora crassa, 1:21129 
Technical progress report, August 1, 1975-July 31, 1976 
(Biochemical studies on RNA of tobacco mosaic virus), 
1:21085 (COO-2384-5) 
ACTIVATED CARBON/SORPTIVE PROPERTIES 
Laboratory studies on the adsorption of radioiodine and iodine 
compounds on activated carbon, 1:18761 (AD-A-014404) 
ACTIVATION ANALYSIS/REVIEWS 
Nucleonics (Review of current nuclear analytical techniques), 
1:20167 
ACTIVATION DETECTORS 
Aluminum threshold dosimetry at the ECOM 14-MeV neutron 
irradiation facility. Technical report, 1:20700 (AD-A-010334) 
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ACTUATORS/FABRICATION 

Hybrid microcircuit metallization system for the SLL micro 
actuator, 1:20528 (SAND-75-0313) 

Processes and procedures for a thin film multilevel hybrid circuit 
metallization system based on W-Au/SiO,/AI/SiO,, 1:20532 
(SAND-76-0084) 

ADDITIVES/TOXICITY 

Toxic hazards research unit annual technical report: 1974. Final 

report, Jun 1973-May 1974, 1:21303 (AD-A-011559) 
ADDUCTS/BIOCHEMICAL REACTION KINETICS 

Induction of stable protein-deoxyribonucleic acid adducts in 

Chinese hamster cell chromatin by ultraviolet light, 1:21107 
ADENINES/CHEMICAL ANALYSIS 

Inelastic electron tunneling spectroscopy of nucleic acid 

derivatives, 1:21109 
ADENINES/ELECTRON SPECTROSCOPY 
Inelastic electron tunneling spectroscopy of nucleic acid 
derivatives, 1:21109 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOSINE/BIOCHEMICAL REACTION KINETICS 

Wasting of 18 S ribosomal RNA by human myeloma cells 

cultured in adenosine, 1:21111 
ADENOSINE/BIOLOGICAL EFFECTS 

Characteristics of the uridine uptake system in normal and 
polyoma transformed hamster embryo cells, 1:21091 (UR- 
3490-869) 

ADENOSINE MONOPHOSPHATE 
See AMP 
ADENOSINE TRIPHOSPHATASE 
See ATP-ASE 
ADENOSINE TRIPHOSPHATE 
See ATP 
ADGEZATOR 
See ELECTRON-RING ACCELERATORS 
ADIABATIC TOROIDAL COMPRESSORS 
See ATC DEVICES 
ADVANCED TEST IDAHO REACTOR 
See ATR REACTOR 
ADVANCED THERMAL REACTOR FUGEN 
See JATR REACTOR 
AERIAL MONITORING 

Air sampling system for airborne surveys, 1:20950 (ERDA- 
92(Vol.1)) 

AEROSOL GENERATORS/SPECIFICATIONS 

Fibrous aerosol generator [nd] (Engineering Materials) (12 
drawings), 1:20320 (CAPE-2429) 

AEROSOL WASTES 

Design, fabrication, and installation of a particulate aerodynamic 

test facility. Final report, 1:20300 (PB-245197) 
AEROSOLS 

See also RADIOACTIVE AEROSOLS 
AEROSOLS/AIR POLLUTION 

Aerosol balance equations: theoretical studies (Chemical and 
physical changes in pollutants in atmosphere), 1:20859 
(BNWL-2000(Pt.3)) 

Modeling preliminaries for dry deposition to a canopy 
(Atmospheric particles), 1:20857 (BNWL-2000(Pt.3)) 

AEROSOLS/CHEMICAL ANALYSIS 
Particle characterization manual, 1:20159 (M-070) 
AEROSOLS/CHEMICAL PROPERTIES 

Aerosol balance equations: theoretical studies (Chemical and 
physical changes in pollutants in atmosphere), 1:20859 
(BNWL-2000(Pt.3)) 

AEROSOLS/CONTAINMENT 

Industrial hygiene group (Health hazards of environmental 

pollutants), 1:20893 (LA-6313-PR) 
AEROSOLS/DIFFUSION 

Comments on diffusive deposition at small Fourier numbers 
(Role of clouds and precipitation), 1:20858 (BNWL- 
2000(Pt.3)) 

Particulate dispersion from sources within a forest, 1:20870 

AEROSOLS/EMISSION 

Impact on air quality of alternate strategies for the production, 
distribution, and utilization of energy in Texas, 1975-2000. 
Project E/S-2, final report, 1:21072 (NSF-RA-N-74-234) 

AEROSOLS/ENVIRONMENTAL EFFECTS 

Computation of possible climatic consequences of perturbations 
to stratospheric aerosols, ozone and water vapor with 
radiative-convective models. Final report, 1:20904 (PB- 
244476) 

Industrial hygiene group (Health hazards of environmental 
pollutants), 1:20893 (LA-6313-PR) 

AEROSOLS/HEALTH HAZARDS 

Aerosol research and development related to health hazard 

analysis. Progress report July 1, 1974-June 30, 1975, 1:20892 
(LA-6277-PR) 


Industrial hygiene group (Health hazards of environmental 
pollutants), 1:20893 (LA-6313-PR) 
AEROSOLS/INHALATION 
Biomedical and Environmental Research 
Health Division. P ss report, January- 


of the LASL 
cember 1975, 


1:21266 (LA-6313-PR) 
Industrial hygiene group (Health hazards of environmental 


pollutants), 1:20893 (LA-6313-PR) 
AEROSOLS/ION SCATTERING ANALYSIS 
Proton scattering for analysis of atmospheric particulate matter, 
1:20176 
AEROSOLS/MATHEMATICAL MODELS 
Model of a growing coagulating aerosol, 1:20917 
AEROSOLS/MONITORING 
Environmental monitoring report, United States Energy 
Research and Development Administration, Paducah Gaseous 
Diffusion Plant: calendar year 1975, 1:20910 (Y-UB-S) 
AEROSOLS/OPTICAL PROPERTIES 
Climate and weather: natural and anthropogenic perturbations 
(Natural and anthropogenic variations), 1:20860 (BNWL- 
2000(Pt.3)) 
AEROSOLS/PARTICLE SIZE 
Particulate sizing techniques for control device evaluation. 
Environmental protection technology series, 1:20900 (PB- 
240670) 
AEROSOLS/PHYSICAL PROPERTIES 
Aerosol balance equations: theoretical studies (Chemical and 
physical changes in pollutants in atmosphere), 1:20859 
(BNWL-2000(Pt.3)) 
AEROSOLS/PLUMES 
Growth of aerosol in an urban plume (METROMEX program), 
1:20883 (BNWL-SA-5537) 
AEROSOLS/PRECIPITATION SCAVENGING 
Comments on diffusive deposition at small Fourier numbers 
(Role of clouds and precipitation), 1:20858 (BNWL- 
2000(Pt.3)) 
AEROSOLS/PRODUCTION 
Evaluation of spray distribution by land irrigation machinery 
utilized for land disposal of waste water. Final comprehensive 
report, 1:20960 (BNL-20864) 
AEROSOLS/REACTION KINETICS 
Fluxes of tracers in wind and water tunnels, 1:20863 (COO- 
1813-5) 
AEROSOLS/RETENTION FUNCTIONS 
Methods of studying the transfer of particles from the alveolar 
space to the insterstitium and subsequent fate of the particles, 
1:21180 (LF-tr-118) 
AEROSOLS/SAMPLING 
Aerosol research and development related to health hazard 
analysis. Progress report July 1, 1974-June 30, 1975, 1:20892 
(LA-6277-PR) 
Particle characterization manual, 1:20159 (M-070) 
AEROSOLS/TOXICITY 
Toxic hazards research unit annual technical report: 1974. Final 
report, Jun 1973-May 1974, 1:21303 (AD-A-011559) 
AEROSOLS/W ASHOUT 
Comments on diffusive deposition at small Fourier numbers 
(Role of clouds and precipitation), 1:20858 (BNWL- 
2000( Pt.3)) 
AFTERBURNERS/DESIGN 
Apparatus for reducing pollutants in engine exhaust gases 
(Patent), 1:19875 
Exhaust gas cleaning device (Patent), 1:19865 
AFTER-HEAT/COMPUTER CALCULATIONS 
Decay heat uncertainties, 1:19219 (HEDL-SA-969) 
AGE GROUPS/RADIOSENSITIVITY EFFECTS 
Relationship of strain, sex, and body weight to survival following 
sublethal whole-body x-irradiation (Mice), 1:21260 
AGGLOMERATING BURNER GASIFICATION 
PROCESS/PILOT PLANTS 
Agglomerating burner gasification process. Design, installation, 
and operation of a 25-ton-a-day process development unit. 
Annual report, 1975, 1:18432 (FE-1513-38) 
AGRICULTURAL WASTES/CLASSIFICATION 
Industrial solid waste classification systems. Final report, 
1:19799 (PB-239119) 
AGRICULTURE/ENERGY CONSERVATION 
Energy consumption, conservation, and projected needs for 
Texas agriculture. Project S/D-12, final report, 1:19595 (NSF- 
RA-N-74-232) 
AGRICULTURE/ENERGY CONSUMPTION 
Energy consumption, conservation, and projected needs for 
Texas agriculture. Project S/D-12, final report, 1:19595 (NSF- 
RA-N-74-232) 
Potential impact of energy farming for conserving the fossil-fuel 
energy requirements of food production, 1:19649 
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Vulnerability of crop production to energy problems, 1:19623 
(PB-247756) 
AGRICULTURE/ENERGY SHORTAGES 
Vulnerability of crop production to energy problems, 1:19623 
(PB-247756) 
AGRICULTURE/ENVIRONMENTAL EFFECTS 
Climate and weather: natural and anthropogenic perturbations 
(Natural and anthropogenic variations), 1:20860 (BNWL- 
2000(Pt.3)) 
AGRICULTURE/MEETINGS 
Origin and fate of chemical residues in food, agriculture, and 
fisheries. Panel proceedings series. Conference held at Vienna, 
Austria, November 5-9, 1973 and June 4-7, 1974, 1:21186 
(STI/PUB-399) 
AGRICULTURE/PROCESS HEAT 
Application of solar energy in the food processing industry, 
1:18936 (CONF-750761-1) 
AGRICULTURE/SOLID WASTES 
Potential for solid waste use as an energy source in Texas. 
Project N/T-10, final report, 1:19646 (NSF-RA-N-74-255) 
AGUIRRE-1 REACTOR 
See NORTH COAST-I REACTOR 
AIR 
See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/CHARGED-PARTICLE TRANSPORT 
Electron energy degradation in the atmosphere: consequent 
species and energy densities, electron-flux, and radiation 
spectra. Topical report, 7 Jan-7 Sep 1974 (14 to 900 eV), 
1:21838 (AD-A-010919) 
AIR/MONITORING 
Environmental monitoring report, United States Energy 
Research and Development Administration, Paducah Gaseous 
Diffusion Plant: calendar year 1975, 1:20910 (Y-UB-5) 
AIR/PURIFICATION 
Continuous purification of air from carbon dioxide (For amino 
alcohol fuel cells), 1:19737 
AIR/RADIATION MONITORING 
Design of a digital logarithmic ratemeter circuit (For plastic 
scintillation flow counter for measuring tritiated water vapor 
in air), 1:20676 
Environmental surveillance at Hanford for CY-1975, 1:20943 
(BNWL-1979) 
Environmental surveillance at Los Alamos during 1975, 1:20951 
(LA-6321-MS) 
AIR CONDITIONING 
See also SOLAR AIR CONDITIONING 
AIR CONDITIONING/ENERGY CONSUMPTION 
Critical analysis of FEA office lighting study: HVAC energy 
relationships, 1:19622 (PB-246555) 
AIR CONDITIONING/RECOMMENDATIONS 
Proposed concept for determining the need for air conditioning 
for buildings based on building thermal response and human 
comfort, 1:19786 (NBS-BSS-71 ) 
AIR FILTERS/DESIGN 
Particulate sizing techniques for control device evaluation. 
Summary report, Jul 1974-Jun 1975, 1:19048 (PB-245184) 
Radioactive gas standby treatment apparatus with high efficiency 
rechargeable charcoal filter (Patent), 1:19246 
AIR FILTERS/TESTING 
Particulate sizing techniques for control device evaluation. 
Summary report, Jul 1974-Jun 1975, 1:19048 (PB-245184) 
AIR POLLUTION 
Design, fabrication, and installation of a particulate aerodynamic 
test facility. Final report, 1:20300 (PB-245197) 
Environmental surveillance at Hanford for CY-1975, 1:20943 
(BNWL-1979) 
AIR POLLUTION/BIOLOGICAL EFFECTS 
Comparative electron-microscope studies of the fine structure of 
chloroplasts of pine varieties in industrial areas along the Ruhr 
and Upper Silesia, 1:20912 (ORNL-tr-4117) 
Epidemiologic approach to community air lead exposure using 
personal air samplers, 1:21306 
Lead, 1:21032 
Testimony presented to the Committee on Science and 
Technology's Subcommittee on Environment and the 
Atmosphere, 1:21304 (ORNL/TM-5277) 
AIR POLLUTION/CHEMICAL REACTION KINETICS 
Requisite research in the atmospheric sciences: an advisory 
committee report, 1:20868 (ERDA-76-75) 
AIR POLLUTION/CHEMICAL REACTIONS 
~— of the emissions from major air pollution sources and their 
tmospheric interactions. Progress report, 1 Nov 1972-31 Oct 
1974, 1:20903 (PB-242581) 
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AIR POLLUTION/CONTROL 

Control of particulate emissions from stationary fuel burning 
sources in the core area of the Metropolitan Boston air quality 
control region, 1:20939 

Study of potential for motor vehicle fuel economy improvement. 
Air Quality and Emissions Panel report No. 3. Special 
Congressional report, Jun-Oct 1974, 1:19854 (PB-241773) 

AIR POLLUTION/CORROSIVE EFFECTS 

Air pollution effects on materials (a bibliography with abstracts). 

Report for 1964-Oct 1975, 1:19995 (NTIS/PS-75/760) 
AIR POLLUTION/DATA 

Determination of the aerosol, lead, soot, and sulfur dioxide 
concentration of the air in the city center of Leipzig, 1:20914 

Measurement of the air pollutant concentration ratios for 
different altitudes over a large urban agglomeration, 1:20916 

Regional monitoring of ambient air carbon monoxide in 
Fairbanks, Alaska, 1:20918 

AIR POLLUTION/DIFFUSION 

Fluxes of tracers in wind and water tunnels, 1:20863 (COO- 
1813-5) 

AIR POLLUTION/ENVIRONMENTAL EFFECTS 

Computation of possible climatic consequences of perturbations 
to stratospheric aerosols, ozone and water vapor with 
tadiative-convective models. Final report, 1:20904 (PB- 
244476) 

Detection of photochemical air pollution by biological indicators 
in the Federal Republic of Germany, 1:21030 (ORNL-tr- 
4116) 

Requisite research in the atmospheric sciences: an advisory 
committee report, 1:20868 (ERDA-76-75) 

Testimony presented to the Committee on Science and 
Technology's Subcommittee on Environment and the 
Atmosphere, 1:21304 (ORNL/TM-5277) 

Testimony presented to the Committee on Science and 
Technology's Subcommittee on Environment and the 
Atmosphere, 1:21304 (ORNL/TM-5277) 

AIR POLLUTION/FORECASTING 

Impact on air quality of alternate strategies for the production, 
distribution, and utilization,of energy in Texas, 1975-2000. 
Project E/S-2, final report, 1:21072 (NSF-RA-N-74-234) 

AIR POLLUTION/HEALTH HAZARDS 

Behavior changes as end points in health impact assessment, 
1:21317 (CONF-751022-) 

Developing a health standard from epidemiological and clinical 
data, 1:21314 (CONF-751022-) 

Panel studies of acute health effects of air pollution. I. 
ee symptoms in adults, New York, 1971-1972, 
1:21181 

AIR POLLUTION/INFORMATION SYSTEMS 

Presentation of NEDS emission data for air pollution studies. 
Final report, 1:20901 (PB-241491) 

Requisite research in the atmospheric sciences: an advisory 
committee report, 1:20868 (ERDA-76-75) 

AIR POLLUTION/LEGAL ASPECTS 

EPA enforcement, December 1972 to November 1974: air, 

water, pesticides, 1:20905 (PB-244948) 
AIR POLLUTION/MONITORING 

Accumulation of atmospheric pollutants near Fairbanks, Alaska, 
during winter. Special report, 1:20876 (AD-A-010646) 

Air pollution indices: a compendium and assessment of indices 
used in the United States and Canada, 1:20897 (NP-20903) 

Design, construction, and testing of a commercial prototype disc 
diluter. Final report, 1:19046 (PB-244117) 

Detection of point sources of air pollution using ERTS-1 data 
(Earth Resources Technology Satellite), 1:20907 (PERC/RI- 
76/1) 

Development and application of sulfur hexafluoride 
measurement capabilities at Brookhaven (Tracer for air 
pollution studies), 1:20879 (BNL-21087) 

Hazardous emission characterization of utility boilers. Final 
report, Nov 1973-Jul 1975 (TVA’s Widows Creek plant), 
1:19047 (PB-245017) 

Novel scheme for the classification of heavy metal species in 
natural waters, 1:20931 

Three-dimensional pollutant gradient study: 1972-1973 program. 
Final report, Feb 1972-Jun 1974, 1:20902 (PB-241982) 

AIR POLLUTION/POLLUTION REGULATIONS 

Coal blending in Illinois (Compliance with SO, emission 

regulations), 1:18561 (ANL/ES-48) 
AIR POLLUTION/PUBLIC RELATIONS 

Impact of the fuel shortage on public attitudes toward 
environmental protection: follow-up survey of national opinion 
about environmental problems and their solution. Volume I, 
1:19473 (PB-244933) 
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AIR POLLUTION/RESEARCH PROGRAMS 
Balanced program plan: analysis for biomedical and 
environmental research. Volume 3. Coal extraction, 
processing, and combustion, 1:18591 (ERDA-116) 
AIR POLLUTION/SULFUR DIOXIDE 
Collaborative study of reference method for determination of 
sulfur dioxide in the atmosphere (pararosaniline method). (24- 
hour sampling), 1:20899 (PB-239731) 
AIR POLLUTION/TRACER TECHNIQUES 
Development and application of sulfur hexafluoride 
measurement capabilities at Brookhaven (Tracer for air 
pollution studies), 1:20879 (BNL-21087) 
AIR POLLUTION MONITORS/DESIGN 
Ionization analyzing air pollution, smoke, and fire alarm device 
(Patent), 1:20779 
AIR QUALITY/DATA ANALYSIS 
Air pollution indices: a compendium and assessment of indices 
used in the United States and Canada, 1:20897 (NP-20903) 
AIR QUALITY/MEASURING METHODS 
A generalized air quality assessment model for Air Force 
operations: an operator's guide. Final report, | May 1973-1 
Jan 1974, 1:20877 (AD-A-013533) 
AIR QUALITY/STANDARDS 
Benefit-cost analysis of new source performance standards 
(Sulfur dioxide emissions), 1:20961 (ERDA-92(Vol.2)) 
AIR SAMPLERS 
Air sampling system for airborne surveys, 1:20950 (ERDA- 
92(Vol.1)) 
AIR SAMPLERS/COATINGS 
Novel scheme for the classification of heavy metal species in 
natural waters, 1:20931 
AIR SAMPLERS/DESIGN 
Portable instrument for selectively detecting alpha-particles 
derived from radon (Patent), 1:20678 
AIR SAMPLERS/PERFORMANCE TESTING 
Evaluation of the Byron Model 233A air quality analyzer, 
1:20925 
Survey of laboratory performance analysis of simulated ambient 
SO, bubbler samples, 1:20915 
AIR SAMPLERS/SITE SELECTION 
Epidemiologic approach to community air lead exposure using 
personal air samplers, 1:21306 
AIRCRAFT/NICKEL-CADMIUM BATTERIES 
Evaluation and improvement of a sealed battery system for 
aircraft. Final technical report, Nov 1971-Jul 1974, 1:19415 
(AD-A-014337) 
Nickel/cadmium aircraft batteries: thermal considerations, 
1:19413 (AD-A-011995) 
AIRCRAFT FUELS 
See AVIATION FUELS 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS 
Neutron-monitoring system solves criticality false-alarm problem, 
1:20673 (UCRL-50025-76-1) 
ALASKA/AIR POLLUTION 
Accumulation of atmospheric pollutants near Fairbanks, Alaska, 
during winter. Special report, 1:20876 (AD-A-010646) 
ALASKA/FALLOUT DEPOSITS 
Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, *'Pu, *Tc, and pollutants from fossil fuel facilities 
in surface air in Washington State), 1:20881 (BNWL- 
2000( Pt.3)) 
ALASKA PIPELINE/CONSTRUCTION 
Oversight hearings on construction on Trans-Alaska Pipeline. 
Hearings before the Subcommittee on Public Lands of the 
Committee on Interior and Insular Affairs, House of 
Representatives, Ninety-Fourth Congress, First Session, 
1:19590 
ALASKA PIPELINE/COST BENEFIT ANALYSIS 
Alaskan natural gas transportation systems economic and risk 
analysis. Final conclusions and results, 1:19592 (PB-250361) 
ALASKA PIPELINE/ENVIRONMENTAL EFFECTS 
Environmental studies group, 1:20894 (LA-6313-PR) 
ALASKA PIPELINE/FEASIBILITY STUDIES 
Alaskan natural gas transportation systems economic and risk 
analysis. Final conclusions and results, 1:19592 (PB-250361) 
ALASKA PIPELINE/GOVERNMENT POLICIES 
Oversight hearings on construction on Trans-Alaska Pipeline. 
Hearings before the Subcommittee on Public Lands of the 
Committee on Interior and Insular Affairs, House of 
Representatives, Ninety-Fourth Congress, First Session, 


1:19590 
ALASKA PIPELINE/HAZARDS 
Alaskan natural gas transportation systems economic and risk 
analysis. Final conclusions and results, 1:19592 (PB-250361) 
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ALASKA PIPELINE/MANAGEMENT 
Oversight hearings on construction on Trans-Alaska Pipeline. 
Hearings before the Subcommittee on Public Lands of the 
Committee on Interior and Insular Affairs, House of 
Representatives, Ninety-Fourth Congress, First Session, 
1:19590 
ALBEDO-NEUTRON DOSEMETERS/DESIGN 
Analyses of an energy-independent neutron dosimeter for people 
(He counter in polyethylene moderator), 1:20744 (UCRL- 
Trans-1 1063) 
ALBEDO-NEUTRON DOSEMETERS/PERFORMANCE 
Analyses of an energy-independent neutron dosimeter for people 
(He counter in polyethylene moderator), 1:20744 (UCRL- 
Trans-1 1063) 
ALCATOR DEVICE/OPERATION 
Low and high density operation of Alcator, 1:22183 (CONF- 
750905-P2) 
ALCOHOL FUEL CELLS/AUXILIARY SYSTEMS 
Continuous purification of air from carbon dioxide, 1:19737 
ALCOHOL FUEL CELLS/CATALYSTS 
Catalytic properties of the silver-zinc system, 1:19745 
Effect of alloying components on the catalytic activity of 
platinum in the case of carbonaceous fuels, 1:19748 
Hydrogen and methanol fuel cells with air electrodes in alkaline 
electrolyte, 1:19755 
Platinum catalysts modified by adsorption or mixing with 
inorganic substances, 1:19750 
Raney catalysts, 1:19749 
ALCOHOL FUEL CELLS/DECARBONIZATION 
Fuel cell with a decarbonation cycle, consuming a mixed fuel 
(Patent; formate injection for decarbonation of methanol fuel 
cell electrolyte), 1:19706 
ALCOHOL FUEL CELLS/ELECTRODES 
Hydrogen and methanol fuel cells with air electrodes in alkaline 
electrolyte, 1:19755 
ALCOHOL FUEL CELLS/HYDROGEN GENERATORS 
Hydrogen production by steam reforming, 1:19742 
Method of obtaining pure hydrogen from methanol for the 
supply of a fuel cell, 1:19743 
ALCOHOLS 
See also ETHANOL 
METHANOL 
ALCOHOLS/BIOLOGICAL EFFECTS 
Characteristics of the uridine uptake system in normal and 
polyoma transformed hamster embryo cells, 1:21091 (UR- 
3490-869) 
ALCOHOLS/GAS CHROMATOGRAPHY 
Fuel cells as selective detector in gas chromatography: anodic 
oxidation of alcohols on gas diffusion electrodes, 1:19764 
ALDEHYDES 
See also ALDOSTERONE 
ALDEHYDES/GAS CHROMATOGRAPHY 
Fuel cells as selective detector in gas chromatography: anodic 
oxidation of alcohols on gas diffusion electrodes, 1:19764 
ALDOSTERONE/BIOCHEMICAL REACTION KINETICS 
Mutant forms of cytochrome P-450 controlling both 18- and 
11B-steroid hydroxylation in the rat, 1:21105 
ALFVEN WAVES/EXCITATION 
Nonlinear saturation in parametric excitation of Alfven waves, 
1:22171 
ALGAE 
See also LICHENS 
Terrestrial microfauna of Surtsey during the Summer of 1972, 
1:20971 (COO-3531-17) 
ALGAE/BIOCHEMISTRY 
H, metabolism in photosynthetic organisms. II. Light-dependent 
H, evolution by preparations from Chlamydomonas, 
Scenedesmus, and spinach, 1:18842 
ALGAE/DISTRIBUTION 
Nitrogen fixing blue-green algae as pioneer plants on Surtsey, 
1968-1973, 1:20967 (COO-3531-17) 
ALGAE/FERMENTATION 
Solar energy fixation and conversion with algal bacterial systems. 
Semiannual progress report, 1 Jul-30 Sep 1974, 1:18911 (PB- 
242362) 
ALGAE/ICELAND 
Nitrogen fixing blue-green algae as pioneer plants on Surtsey, 
1968-1973, 1:20967 (COO-3531-17) 
ALGAE/NITROGEN FIXATION 
Nitrogen fixing blue-green algae as pioneer plants on Surtsey, 
1968-1973, 1:20967 (COO-3531-17) 
Studies in the nitrogen cycle of Surtsey in 1972, 1:21136 (COO- 
3531-17) 
ALGAE/PHOTOCHEMISTRY 
Photochemistry and enzymology of photosynthesis. Annual 
es are report, May |, 1975-April 30, 1976, 1:21087 (COO- 
) 
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ALGAE/PHOTOSYNTHESIS 
Photochemistry and enzymology of photosynthesis. Annual 
progress report, May 1, 1975-April 30, 1976, 1:21087 (COO- 
3326-47) 
ALGAE/RADIONUCLIDE KINETICS 
Role of plankton in the behavior of *Tc and “Mn in seawater, 
1:21029 (BNWL-tr-169) 
ALGAE/SAMPLING 
Nematodes from Surtsey II, 1:20969 (COO-3531-17) 
ALGAE/TAXONOMY 
Foraminifers and carbonate components of sediments off the 
Islote Norco NP-1 site, 1:21060 (PRNC-197-A) 
Nitrogen fixing blue-green algae as pioneer plants on Surtsey, 
1968-1973, 1:20967 (COO-3531-17) 
ALGORITHMS 
Interactive polyalgorithm (Consists of programs PCONTR, 
PSERV, and PROC), 1:22355 (RT/EDP-(75)3) 
PQ-tree algorithms, 1:22375 (UCRL-51953) 
ALGORITHMS/COMPARATIVE EVALUATIONS 
Simulation test approach to the evaluation and comparison of 
unconstrained nonlinear optimization algorithms, 1:22334 
(ANL-76-20) 
ALKALI METAL COMPOUNDS/DISSOCIATION HEAT 
Dissociation constants and hydrolysis constants in molten alkali 
carbonates, 1:19722 
ALKALI METAL COMPOUNDS/HYDROLYSIS 
Dissociation constants and hydrolysis constants in molten alkali 
carbonates, 1:19722 
ALKALI METAL COMPOUNDS/PHASE STUDIES 
Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
2, July 1, 1973-June 30, 1974. Volume I, 1:18434 (FE-1514- 
T-7) 
Advanced coal gasification system for electric power generation. 
Research and developmemt report No. 81. Interim report No. 
3, July 1, 1974-June 30, 1975, 1:18436 (FE-1514-T-9) 
Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
2, July 1, 1973-June 30, 1974. Volume II, 1:18435 (FE-1514- 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 
SODIUM 
ALKALI METALS/LEVELS 
Probe for measuring the level of a liquid (Patent; liquid alkali 
metals in reactor vessels), 1:20815 
ALKANES 
See also CVCLOALKANES 
METHANE 
PENTANE 
PROPANE 
ALKANES/PRODUCTION 
Chemicals from coal. Quarterly technical progress report for 
July-September 1975, 1:18485 (FE-1534-T-5) 
ALLOYS/CORROSION 
Materials research and evaluation for geothermal corrosion 
environments. Progress report, December 15, 1974-December 
15, 1975 (Ni Co Cr Mo alloy), 1:18983 (COO-2602-2) 
ALLOYS/PHYSICAL PROPERTIES 
X-ray photoelectron spectroscopy. Application to metals and 
alloys, 1:19978 
ALLOY-TZM/PHYSICAL RADIATION EFFECTS 
Defects in metal crystals. Progress report, May 1, 1975-April 30, 
1976, 1:20021 (COO-3158-48) 
ALPHA PARTICLES 
See also SOLAR ALPHA PARTICLES 
ALPHA PARTICLES/RADIATION DOSES 
Biomedical radiation transport calculations as an application of 
nuclear data, 1:21842 
ALPHA REACTIONS 
Investigation of the nuclear level structure of "Gd (50 MeV, z, 
tables), 1:21776 (ORO-4322-18) 
ALPHA REACTIONS/COMPOUND-NUCLEUS REACTIONS 
Gamma decay of high-spin states in *’Ti, 1:21755 
ALPHA REACTIONS/ELASTIC SCATTERING 
Phase shift analysis of nD, nT, DD, DT, TT, aD, and aT cross 
sections, 1:21730 
ALPHA REACTIONS/INELASTIC SCATTERING 
Phase shift analysis of nD, nT, DD, DT, TT, aD, and aT cross 
sections, 1:21730 
ALTIMETERS 
Concerning certain formulas for pulse-radar-altimeter echo from 
terrain and for elliptically-polarized antennas, 1:20796 
(SAND-76-0114) 
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ALUMINATES/PHASE DIAGRAMS 

Phase equilibria in Li-Na-K carbonate/aluminate systems, 
1:19721 

ALUMINATES/PHYSICAL RADIATION EFFECTS 

Prospective materials for a target element for the co-producer 

program, 1:20096 (HW-82293) 
ALUMINIUM/BONDING 

Durability of adhesive bonds to uranium alloys, tungsten, 

tantalum, and thorium, 1:19900 (Y-2052) 
ALUMINIUM/CHARGED-PARTICLE TRANSPORT 

Computer studies of the penetration depth of low-energy light 

ions in solids (10 eV to 20 keV H, T, and He ions), 1221847 
ALUMINIUM/CHEMICAL ANALYSIS 

Application of surface and volume sensitive analytical 
techniques to microparticle chemical analysis (Al-to-Ag 
ultrasonically welded bonds on capacitors), 1:20161 

ALUMINIUM/CHEMICAL MACHINING 

Chemical milling, 1:19905 

ALUMINIUM/CORROSION 

Report on the studies on the corrosion behaviour of the 
constructional materials for the gate cooling system (Trombay 
R-5 reactor, KBO,), 1:19125 (BARC/I-326) 

ALUMINIUM/CRITICAL FIELD 

Gor’kov-Goodman relation in low-« aluminum films, 1:19984 
ALUMINIUM/ENERGY-LEVEL TRANSITIONS 

Population inversion of Al XI in a laser plasma, 1:21492 
ALUMINIUM/GINZBURG-LANDAU THEORY 

Gor’kov-Goodman relation in low-« aluminum films, 1:19984 
ALUMINIUM/ION IMPLANTATION 

Ion-implanted surface alloys in copper and aluminium, 1:21472 
ALUMINIUM/ION-ATOM COLLISIONS 

Radiation rom heavy ion collisions, 1:21501 (COO-3274-20) 
ALUMINIUM/NEUTRON REACTIONS 

Combined effects of displacement damage and high gas content 
in aluminum, 1:22309 (ORNL/TM-5395) 

Measurements of the neutron spectra from materials used in 
fusion reactors and calculations using the ENDF/B-III and -IV 
neutron libraries, 1:22318 

ALUMINIUM/NEUTRON SOURCES 

Controlled thermonuclear research. Progress report, July- 
December, 1975 (Materials testing; neutron damage 
displacement cross sections up to 20 MeV), 1:22304 (HEDL- 
TME-76-7) 

ALUMINIUM/PHYSICAL PROPERTIES 

Conductor materials for cryomagnets (Mechanical, thermal, 

electrical properties), 1:19974 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 

Correlation between blister skin thickness, the maximum in the 
damage-energy distribution, and the projected ranges of He* 
ions in metals: a comparison for Al, V, and Nb, 1:20043 

ALUMINIUM/SURFACE TENSION 

Annotated bibliography for liquid metal surface tensions of 
groups III-A, IV-A, and V-A metals (82 references), 1:19964 
(IS-3829) 

ALUMINIUM/THERMAL EXPANSION 

Absolute thermal expansion of copper and aluminum between 5 

K and 330 K, 1:19965 (IS-T-655(Rev.)) 
ALUMINIUM 27 TARGET/NEUTRON REACTIONS 

Cross sections for forward-angle elastic scattering of 7.55 MeV 
neutrons: a survey. Final report, 1:21737 (AD-A-008014) 

Neutron-nuclear total cross sections between 30 and 300 GeV/c, 
1:21742 

Production cross sections of some micro and millisecond isomers 
with 14.8 MeV neutrons, 1:21746 

ALUMINIUM 27 TARGET/PROTON REACTIONS 

Spallation cross sections and the LAMPF medical radioisotope 

program (Six hundred to eight hundred MeV), 1:21747 
ALUMINIUM ALLOYS 

See also ALUMINIUM BASE ALLOYS 
ALUMINIUM ALLOYS/CHEMICAL VAPOR DEPOSITION 

I. New techniques for the synthesis of metals and alloys. II. The 
properties of rare earth metals and alloys. Final report, | Jul 
1971-30 Jun 1974, 1:19891 (AD-A-008403) 

ALUMINIUM ALLOYS/COMPATIBILITY 
Prevention of galvanic corrosion and electrochemical behavior 
of selected structural material, 1:19999 (SAND-75-5901) 
ALUMINIUM ALLOYS/DIFFUSION 
Diffusion in Cu-Ni-Zn and Fe-Ni-Al, 1:19960 (COO-1436-44) 
ALUMINIUM ALLOYS/ENTROPY 

Phonon properties of A-15 superconductors obtained from heat- 

capacity measurements, 1:19985 
ALUMINIUM ALLOYS/FABRICATION 

Process for making electrodes containing Raney nickel and a 

thiocyanate (Patent), 1:19763 
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ALUMINIUM ALLOYS/FATIGUE 
Method for relating plastic flow properties to fatigue crack 
propagation including effects of stress ratio, 1:19928 (AD/A- 
006285) 
ALUMINIUM ALLOYS/FRACTURE PROPERTIES 
Method for relating plastic flow properties to fatigue crack 
propagation including effects of stress ratio, 1:19928 (AD/A- 
006285) 
Technique for studies of ductile fracture in metals containing 
voids or inclusions, 1:19951 
ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 
Static and dynamic interpretation of titanium alloy 
photomicrograph features. Technical report, 15 Feb 1973-15 
Feb 1974 (Ti-6Al-2Sn-4Zr-6Mo), 1:19957 (AD/A-005358) 
ALUMINIUM ALLOYS/MICROSTRUCTURE 
Microstructural analyses of biomaterials (Co-Cr-Mo; Co-Cr-Ni- 
W; Ti-6Al-4V), 1:19924 
ALUMINIUM ALLOYS/OPTICAL PROPERTIES 
Development of high efficiency collector plates. Final report, 
1:18940 (COO/2600-76/3) 
ALUMINIUM ALLOYS/PHASE TRANSFORMATIONS 
Precipitation of alpha phase in metastable beta phase titanium 
alloys. Technical report (Ti-Mo and Ti-Mo-Al), 1:19906 (AD- 
A-013263) 
ALUMINIUM ALLOYS/PHYSICAL PROPERTIES 
Semiannual report on materials research in support of 
superconducting machinery. Report for Oct 1974-Mar 1975 
(4 to 300°K), 1:19959 (COM-75-10919) 
ALUMINIUM ALLOYS/PLASTICITY 
Method for relating plastic flow properties to fatigue crack 
propagation including effects of stress ratio, 1:19928 (AD/A- 
006285) 
ALUMINIUM ALLOYS/POWDER METALLURGY 
Experimental investigation of densification of powdered A15 
phase in the system Nb-Al-Ge (Nb,(Al, Ge)), 1:19895 (LBL- 
4173) 
ALUMINIUM ALLOYS/SAFEGUARDS 
Application of gamma spectrometry technique in combination 
with weighing for material balance taking in the production of 
highly enriched U-Al fuel. Final report for the period 15 July 
1973 - 1 March 1975, 1:18793 (IAEA-R-1358-F) 
ALUMINIUM ALLOYS/STRESS CORROSION 
Stress corrosion cracking susceptibility of 8 titanium alloy 38-6- 
44, 1:20013 
ALUMINIUM ALLOYS/SUPERCONDUCTIVITY 
Superconducting properties of Nb;Al formed at temperatures 
lower than 1000°C, 1:19976 
ALUMINIUM ARSENIDES/PHYSICAL PROPERTIES 
The electrical and metallurgical properties of defects in 
compound semiconductors. Final report, 7 Oct 1968-7 Feb 
1975, 1:20142 (AD-A-011282) 
ALUMINIUM BASE ALLOYS/COMPATIBILITY 
Prevention of galvanic corrosion and electrochemical behavior 
of selected structural material, 1:19999 (SAND-75-5901) 
ALUMINIUM BASE ALLOYS/DESORPTION 
Thermal desorption of gases from aluminum alloy Al 6061, their 
rates and activation energies, 1:20669 
ALUMINIUM BASE ALLOYS/ELECTRONIC STRUCTURE 
Diffuse-neutron-scattering measurements of the fractional 
occupancy of the localized 4f' configuration in Ce-Th and 
CeAl,, 1:19927 
ALUMINIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 
TEM observations of damage structure in Al and Al-Mg (N4) 
alloy after irradiation with 100 and 400 keV Al ions, 1:20040 
ALUMINIUM HYDRIDES/CHEMICAL PREPARATION 
Preparation and properties of aluminum hydride, 1:20229 
ALUMINIUM HYDRIDES/PHYSICAL PROPERTIES 
Preparation and properties of aluminum hydride, 1:20229 
ALUMINIUM OXIDES 
See also SPINELS 
ALUMINIUM OXIDES/CHEMICAL VAPOR DEPOSITION 
I. New techniques for the synthesis of metals and alloys. II. The 
properties of rare earth metals and alloys. Final report, | Jul 
1971-30 Jun 1974, 1:19891 (AD-A-008403) 
ALUMINIUM OXIDES/COLOR CENTERS 
Color centers in yttrium-aluminum and yttrium-erbium- 
aluminum garnet crystals, 1:20136 
ALUMINIUM OXIDES/CORROSION RESISTANCE 
Corrosion resistance of MHD generator materials to seed/slag 
mixtures (Simulated coal-fired MHD generator test facility), 
1:19668 (CONF-750601-P5) 
ALUMINIUM OXIDES/MATERIALS TESTING 
Ceramic materials for fusion, 1:22319 
ALUMINIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Gas release from Al,O, and stainless-steel surfaces under x-ray 
irradiation, 1:20102 


ALUMINIUM OXIDES/SORPTIVE PROPERTIES 
Flash desorption as a surface ion spectroscopy for solid 
electrolytes (Na* and K* on Na-f-alumina), 1:20257 
ALUMINIUM OXIDES/SPUTTERING 
Vaporization thermodynamics and molecular sputtering of 
binary targets, 1:22320 
ALUMINIUM SILICATES/IONIC CONDUCTIVITY 
lonic conductivity in solid electrolytes based on lithium 
aluminosilicate glass and glass-ceramic (LiAISiO,; B-eucryptite 
glass-ceramic; B-spodumene), 1:20091 
AMERICIUM 241/DIFFUSION 
Bulk monitoring of soil for low level transuranic contamination, 
1:20996 (ANCR-1255) 
AMERICIUM 241/INHALATION 
Experimental study of inhaled radioactive pollutants. I. Present 
data. II. Inventory of lesions. III. Validity of the animal model 
dose-effect relationships (Radon, **°Pu, **'Am, and *“Cm), 
1:21277 (LF-tr-111) 
AMERICIUM 241/RETENTION 
Decorporation of **'Am from mouse bone using Zn-DPTA, 
parathyroid hormone, and ammonium chloride (*Sr), 1:21275 
(COO-119-250) 
AMERICIUM 241/TISSUE DISTRIBUTION 
Mechanism of the aggregation of particles of americium-241, 
1:21292 (ERDA-tr-99) 
AMERICIUM 241 TARGET/NEUTRON REACTIONS 
Total cross section and the fission cross section of *'Am in the 
resonance region, resonance parameters, 1:21803 
AMES LABORATORY/CHEMICAL EFFLUENTS 
Environmental monitoring at Ames Laboratory: Calendar year 
1975, 1:20891 (IS-3856) 
AMES LABORATORY/RADIOACTIVE EFFLUENTS 
Environmental monitoring at Ames Laboratory: Calendar year 
1975, 1:20891 (IS-3856) 
AMIDES 
See also ACRYLAMIDE 
AMIDES/CHEMICAL ANALYSIS 
Content effect of water in N, N-dimethylformamide on the 
recrystallization of HNS. Period covered: October-December 
1975, 1:20830 (MHSMP-76-S5P) 
AMIDES/CHEMICAL RADIATION EFFECTS 
Use of radiation-induced polymers in cement slurries (Patent; 
fluid loss control), 1:20271 
AMINES 
See also ADENINES 
CATECHOLAMINES 
CYSTAMINE 
MEA 
AMINES/BIOCHEMICAL REACTION KINETICS — 
Physical studies on the binding of cis-dichlorodi 
platinum(II) to DNA and h poly leotides (UV radiation, 
tracer techniques), 1:21193 
AMINES/CHEMICAL REACTION KINETICS 
Water-exchange studies by oxygen-17 nuclear magnetic 
resonance on nickel(II) complexes with diethylenetriamine, 
triethylenetetramine, and tet y pentamine, 1:20225 
AMINES/RADIOLYSIS 
ESR of hydrogen addition radicals in single crystals of 1- 
methylcytosine and |-methyluracil (Gamma radiation), 
1:20260 
AMINES/SORPTIVE PROPERTIES 
Novel scheme for the classification of heavy metal species in 
natural waters, 1:20931 
AMINO ACIDS 
See also DOPA 
DTPA 
FOLIC ACID 
HISTIDINE 
PHENYLALANINE 
AMINO ACIDS/BIOCHEMICAL REACTION KINETICS 
Energy transfer mechanisms in photobiological reactions. 
Progress report, 1 August 1975-30 April 1976, 1:21083 
(COO-875-176) 
AMINO ACIDS/OXIDATION 
Energy transfer mechanisms in photobiological reactions. 
Progress report, | August 1975-30 April 1976, 1:21083 
(COO-875-176) 
AMINOETHANETHIOL 
See MEA 
AMINOGLYCIDES 
See AMINES 
SACCHARIDES 
AMINOPHENYLACETIC ACID-ALPHA 
See PHENYLALANINE 
6-AMINOPURINE 
See ADENINES 
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AMMONIA/MATERIALS RECOVERY 
250-million-scfd high-Btu gas plant. Synthane-Wyodak seam 
coal: an economic analysis, 1:18427 (ERDA-76-59) 
AMMONIA/RECOVERY 
50,000-barrel-per-day liquid fuels plant, H-coal oe ge Wyodak 
coal, an economic analysis, 1:18478 (ERDA-76-56) 
50,000-barrel-per-day liquid fuels plant, H-coal process: Illinois 
coal, an economic analysis, 1:18479 (ERDA-76-56) 
AMMONIA FUEL CELLS/CATALYSTS 
Performance of direct ammonia fuel cells (50 mW/cm?; Pt and 
Ir catalysts), 1:19710 
AMMONIA FUEL CELLS/PERFORMANCE 
Performance of direct ammonia fuel cells (50 mW/cm?; Pt and 
Ir catalysts), 1:19710 
AMMONIUM COMPOUNDS/BIOLOGICAL EFFECTS 
Decorporation of *‘Am from mouse bone using Zn-DPTA, 
parathyroid hormone, and ammonium chloride (*Sr), 1:21275 
(COO-119-250) 
AMMONIUM COMPOUNDS/PYROLYSIS 
New insights on the thermal decomposition of ammonium 
perchlorate from studies on very large single crystals (Gamma 
rays), 1:20145 (BNL-20881) 
AMMONIUM COMPOUNDS/RADIOLYSIS 
New insights on the thermal decomposition of ammonium 
perchlorate from studies on very large single crystals (Gamma 
rays), 1:20145 (BNL-20881) 
AMMONIUM SULFATES/PRODUCTION 
Preliminary economic analysis of Bureau of Mines low-Btu 
gasification: combined-cycle power generating system 
producing 299.0 megawatts, Pittsburgh coal seam, 1:18421 
(ERDA-76-52) 
AMNION CELLS 
See EMBRYONIC CELLS 
AMP 
(Adenosine monophosphate.) 
AMP/BIOLOGICAL EFFECTS 
Chronic effects of db-cAMP on cell cycle parameters and cell 
size in asynchronous culture of Chinese hamster ovary cells, 
1:21122 
Involvement of cyclic AMP in the vitamin D mediated intestinal 
calcium absorptive mechanism, 1:21140 
AMPHIBOLE/AGE ESTIMATION 
Rubidium-strontium geochronologic study of GT-1 and GT-2 
whole rocks (Abstract), 1:18961 
AMPLIFIERS 
See also PARAMETRIC AMPLIFIERS 
AMPLIFIERS/RADIATION HARDENING 
Improved radiation hardness of bipolar linear circuits. Interim 
report, 15 Jul 1974-15 Feb 1975, 1:20782 (AD-A-010224) 
ANAEROBIC DIGESTION/RESEARCH PROGRAMS 
Energy resource alternatives competition. Progress report for the 
period February 1, 1975-December 31, 1975 (Space heating 
and cooling, hot water, and electricity for homes, farms, and 
light industry), 1:19629 (COO-2698-1) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 
See also EMBRYONIC CELLS 
SPLEEN CELLS 
TUMOR CELLS 
ANIMAL CELLS/BIOCHEMICAL REACTION KINETICS 
Co-use of retention time and bandwidth measurements in 
quantitative evaluation of the nucleotide pool derived from 
mammalian cells, 1:21082 (CONF-761002-1) 
Induction of stable protein-deoxyribonucleic acid adducts in 
Chinese hamster cell chromatin by ultraviolet light, 1:21107 
Lack of specific correlation of the deoxycytidine triphosphate 
Il level with rate of DNA synthesis, 1:21093 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Cellular and molecular biology group, 1:21200 (LA-6313-PR) 
Radiation effects on cells and chromosomes (a bibliography with 
abstracts). Report for 1964-Jun 1975, 1:21189 (NTIS/PS- 
75/551) 
Study of the radiation effects on nucleic acids and related 
compounds. Annual progress report, August 15, 1974-August 
14, 1975 (X radiation, hamster cells, Haemophilus 
influenzae), 1:21199 (COO-3286-11) 
ANIMAL CELLS/CELL CYCLE 
Chronic effects of db-cAMP on cell cycle parameters and cell 
size in asynchronous culture of Chinese hamster ovary cells, 


1:21122 
ANIMAL CELLS/CELL PROLIFERATION 
Biophysics and instrumentation group (Flow systems 
instrumentation for rapid cell analysis), 1:21119 (LA-6313- 
PR) 
Principles, relative merits, and limitations of current cytokinetic 
methods, 1:21121 (UCRL-77545) 
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ANIMAL CELLS/CHEMICAL COMPOSITION 
CYDAC: recent alterations and new system configuration 
(Scanning microscope), 1:20800 (UCRL-52056) 
ANIMAL CELLS/CHROMOSOMAL ABERRATIONS 
Unmet needs in automated a. 1:21112 (BNL-21106) 
ANIMAL CELLS/CYTOLOGY 
Unmet needs in automated cytogenetics, 1:21112 (BNL-21106) 
ANIMAL CELLS/DATA ANALYSIS 
Biophysics and instrumentation group (Flow systems 
instrumentation for rapid cell analysis), 1:21119 (LA-6313- 


PR) 
ANIMAL CELLS/LABELLING 
Principles, relative merits, and limitations of current cytokinetic 
methods, 1:21121 (UCRL-77545) 
ANIMAL CELLS/METABOLISM 
Cellular and molecular biology group, 1:21200 (LA-6313-PR) 
ANIMAL CELLS/MITOSIS 
Principles, relative merits, and limitations of current cytokinetic 
methods, 1:21121 (UCRL- 77545) 
ANIMAL CELLS/MOLECULAR BIOLOGY 
Cellular and molecular biology group, 1:21200 (LA-6313-PR) 
ANIMAL CELLS/MORPHOLOGICAL CHANGES 
Chronic effects of db-cAMP on cell cycle parameters and cell 
size in asynchronous culture of Chinese hamster ovary cells, 
1:21122 
ANIMAL CELLS/MUTATIONS 
Dose-response relationship for ultraviolet-light-induced 
mutations at the hypoxanthine-guanine 
phosphoribosyltransferase locus in Chinese hamster ovary 
cells, 1:21201 
ANIMAL CELLS/PERMEABILITY 
Alterations induced by x-rays and ultraviolet light on the 
synthesis and maintenance of macromolecular components 
within cells. Progress report, March 1, 1975-February 1, 1976 
(Escherichia coli, Bacillus subtilis), 1:21209 (ORO-4568-3) 
ANIMAL CELLS/RADIONUCLIDE KINETICS 
Distribution of **PulV in isolated rat liver cells, 1:21287 (COO- 
119-250) 
ANISOLE/MOLECULAR MODELS 
Interpretation of the quasi-elastic neutron scattering on PAA by 
rotational diffusion models, 1:20111 (KFKI-74-75) 
ANL 
(Argonne National Laboratory.) 
ANL/CHEMICAL EFFLUENTS 
Environmental monitoring at Argonne National Laboratory. 
Annual report for 1975, 1:20878 (ANL-76-29) 
ANL/RADIOACTIVE EFFLUENTS 
Environmental monitoring at Argonne National Laboratory. 
Annual report for 1975, 1:20878 (ANL-76-29) 
ANNELIDS/GEOLOGY 
Fossils from Surtsey: a preliminary report, 1:21336 (COO-3531- 
17) 
ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
ANOXIA/RADIOSENSITIVITY EFFECTS 
Laboratory of Radiation Biology progress report, August 15, 
1975-August 14, 1976, 1:21208 (ORO-3408-23) 
ANTENNAS 
Concerning certain formulas for pulse-radar-altimeter echo from 
terrain and for elliptically-polarized antennas, 1:20796 
(SAND-76-0114) 
ANTENNAS/COMPUTER CODES 
WF-SYR/LLLI: a thin-wire computer code for antennas or 
scatterers with pulse expansion functions for current, 1:21867 
(UCRL-52028) 
ANTENNAS/DESIGN 
Design of Yagi antennas for a Doppler radar system that 
measures ocean surface currents, 1:20535 (UCID-17024) 
ANTHRACENE/DIFFUSION 
Phosphorimeter for measurements of triplet diffusion, 1:20807 
ANTHRACENE/RAMAN SPECTRA 
Raman spectra and defect fluorescence of anthracene and 
naphthalene crystals at high pressures and low temperatures, 
1:20133 
ANTHRACITE/CHEMICAL COMPOSITION 
Reserve base of U.S. coals by sulfur content (in two parts). 2. 
The western states, 1:18528 (BM-IC-8693) 
ANTHRACITE/DEGASSING 
Volatile matter released from coals. Interim report (25 to 
1400°C in vacuum), 1:18498 (AD-A-016531) 
ANTHRACITE/DEMAND FACTORS 
Energy program of the German Federal Republic (Energy policy 
of Jan. 18, 1973), 1:19548 (UCRL-Trans-10766) 
ANTHRACITE/ELECTRIC CONDUCTIVITY 
Studies on coal as raw material for calcium carbide. Part 1. 
Measurements of electrical resistance at various temperatures, 
1:18504 (UCRL-Trans-1 1039) 
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ANTIDIURETIC HORMONE 
See VASOPRESSIN 
ANTIFERROMAGNETIC MATERIALS/RAMAN EFFECT 
Raman ss from antiferromagnetic UO,, 1:21490 
ANTIGEN 
See ae TOXINS 
Comparative studies on monotypic IgMA and IgG/sub k/ from an 
individual patient. I. Evidence for shared V/sub H/ idiotypic 
determinants, 1:21174 
ANTIGENS/BIOSYNTHESIS 
Formation of polylysogens during infection of Escherichia coli 
with bacteriophage A, 1:21162 
ANTIKAONS NEUTRAL/LEPTONIC DECAY 
Conjecture on maximal violation of T invariance in dilepton 
production by neutrinos, 1:21659 
ANTIMONY/EMISSION SPECTROSCOPY 
Spectrographic determination of trace impurities in calcium 
fluoride. II, 1:20179 (BARC-827) 
ANTIMONY/ION-ATOM COLLISIONS 
Recoil-implanted antimony-doped surface layers in silicon, 
1:21470 
ANTIMON Y/REDUCTION 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
ANTIMONY/SOLUBILITY 
Homcpolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
ANTIMONY/SURFACE TENSION 
Annotated bibliography for liquid metal surface tensions of 
groups III-A, IV-A, and V-A metals (82 references), 1:19964 
(IS-3829) 
ANTIMONY ALLOYS/ENTROPY 
Phonon properties of A-15 superconductors obtained from heat- 
capacity measurements, 1:19985 
ANTIMONY IODIDES/PHASE TRANSFORMATIONS 
Raman scattering near the tricritical point in SbSI, 1:20128 
ANTIMONY IONS/ION-ATOM COLLISIONS 
Use of collision data to determine parameters of the terms of a 
negative-ion-atom system (Interaction potential), 1:21512 
ANTIMONY OXIDES/ELECTRIC CONDUCTIVITY 
New solid conductors of Na* and K* ions (NaTaWO,; NaTa,O,F 
; NaSbO,; Na and K niobates), 1:19437 
ANTIMONY SULFIDES/PHASE TRANSFORMATIONS 
Raman scattering near the tricritical point in SbSI, 1:20128 
ANTIMUONS 
See MUONS PLUS 
ANTINEUTRINO-NUCLEON INTERACTIONS/CROSS 
SECTIONS 
Preliminary results on single 7° events produced by neutrinos, 
1:21557 (CONF-750636-P1) 
Preliminary results on single 7° events produced by neutrinos, 
1:21557 (CONF-750636-P1) 
ANTINEUTRINO-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Space time structure of neutral current, 1:21651 (CONF- 
750636-P1) 
ANTINEUTRINO-NUCLEON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Space time structure of neutral current, 1:21651 (CONF- 
750636-P1) 
ANTINEUTRINO-NUCLEON INTERACTIONS/PARTON 
MODEL 
Particle ratios and dimuon production in lepton-hadron 
interactions in a naive quark-parton model, 1:21654 (CONF- 
750636-P2) 
ANTINEUTRINOS/RADIATION DETECTION 
Galactic and extragalactic antineutrino burst detectors 
(Cherenkov radiation from positrons from anti v/sub e/ + p 
yields n + e* interactions in water), 1:20759 (CONF-750636- 


P2) 
ANTIREFLECTION COATINGS/FABRICATION 
Method of applying an anti-reflective coating to a solar cell 
(Patent), 1:18906 
ANTISERUM 
See IMMUNE SERUMS 
ANTS 
See INSECTS 
APARTMENT BUILDINGS/ENERGY CONSERVATION 
Energy conservation in new housing design, 1:19519 
APARTMENT BUILDINGS/TOTAL ENERGY SYSTEMS 
Site analysis and field instrumentation for an apartment 
application of a total energy plant. Final report, 1:19446 
(COM-75-10689) 
APATITES/AGE ESTIMATION 
Variation of fission track ages with depth in two deep drill holes 
(Abstract), 1:18962 


APPALACHIA/COAL MINING 


APPALACHIA/COAL MINING 
Coal mining and the environment: seeking a balance in 
Appalachia, 1:19563 (CONF-750733-) 
APPARATUS 
See EQUIPMENT 
APRA REACTOR 
See APRF REACTOR 
APRF REACTOR/NEUTRON FLUENCE 
APRF Reactor 3 MeV (sulfur) threshold neutron fluence 
measurements, 1:19299 (AD-A-010655) 
AQUATIC ECOSYSTEMS 
Comparative dynamics and life histories of coexisting dragonfly 
populations, 1:21017 
Limnology (Textbook), 1:21019 
AQUATIC ECOSYSTEMS/BIOLOGICAL MODELS 
Metabolism and models of estuarine bay ecosystems affected by 
a coastal power plant, 1:21018 
AQUATIC ECOSYSTEMS/CONTAMINATION 
Movement and fate of mercury in an aquatic ecosystem, 
1:21033 
AQUATIC ECOSYSTEMS/METABOLISM 
Metabolism and models of estuarine bay ecosystems affected by 
a coastal power plant, 1:21018 
AQUATIC ECOSYSTEMS/SEASONAL VARIATIONS 
Environmental studies of the proposed North Coast Nuclear 
Plant Unit No. | site. Final report, 1:19293 (PRNC- 
197(Vol.1)) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 
ECHINODERMS 
FISHES 
MOLLUSCS 
PLANKTON 
AQUATIC ORGANISMS/SAMPLING 
Description of a stationary drop-net for estimating nekton 
abundance in shallow waters, 1:21020 
AQUIFERS/GEOLOGY 
Hydrogeology of the uppermost confined aquifers underlying the 
Hanford Reservation, 1:21335 (ARH-SA-253) 
AQUIFERS/HYDROLOGY 
Hydrogeology of the uppermost confined aquifers underlying the 
Hanford Reservation, 1:21335 (ARH-SA-253) 
AQUIRRE-1 REACTOR 
See NORTH COAST-1 REACTOR 
ARC WELDING/MONITORING 
Percussive arc welding power supply and in-process monitor 
drawings (Nov 1972) (Engineering Materials) (53 drawings), 
1:20316 (CAPE-2456) 
ARCHAEOLOGICAL SPECIMENS/ACTIVATION ANALYSIS 
Identification of the provenience of Majolica from sites in the 
— using neutron activation analysis, 1:20162 (BNL- 
) 
ARGENTINE REACTOR RA-0 
See RA-O REACTOR 
ARGENTINE REACTOR RA-1 
See RA-1 REACTOR 
ARGENTINE REACTOR RA-2 
See RA-2 REACTOR 
ARGENTINE REACTOR RA-3 
See RA-3 REACTOR 
ARGON/ATOM-ATOM COLLISIONS 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
ARGON/AUTOIONIZATION 
Theoretical study of autoionizing states and lifetimes in multiply 
excited argon, 1:21514 
ARGON/CHEMICAL REACTION KINETICS 
Molecular beam mass spectrometry applied to determining the 
kinetics of reactions in flames. II. A critique of rate coefficient 
— (Low-pressure methane-oxygen-argon flames), 
il 
ARGON/ENERGY-LEVEL TRANSITIONS 
Transition matrices for the theory of spectra. Techniques for 
their construction and calculation, 1:21523 
ARGON/FLAMES 
Molecular beam mass spectrometry applied to determining the 
kinetics of reactions in flames. II. A critique of rate coefficient 
— (Low-pressure methane-oxygen-argon flames), 
ARGON/HEAVY ION REACTIONS 
Diffusive phenomena reflected in the charge and angular 
distributions of N, Ne, Ar, Kr induced reactions (Master 
equation, probability distribution, diffusion, charge and 
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angular distributions, deep inelastic scattering), 1:21758 
(LBL-5006) 
ARGON/ION-ATOM COLLISIONS 
Theoretical study of autoionizing states and lifetimes in multiply 
excited argon, 1:21514 
ARGON 36/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
ARGON 37/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
ARGON 37/RADIOMETRIC ANALYSIS 
Dry chlorine substance as a solar neutrino detector (Method for 
argon extraction for counting), 1:20757 (CONF-750636-P2) 
ARGON 40/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
ARGON 40 REACTIONS/FUSION REACTIONS 
Differences between argon- and krypton-induced reactions 
leading to the same compound nuclei “Er and ‘Er, 1:21770 
(COO-3463-22) 
ARGON IONS/ION SOURCES 
Production of carbon and nitrogen nuclei and highly charged 
argon and xenon ions in an electron-beam ion source, 1:20614 
ARGON IONS/RANGE 
Annealing behaviour of high-dose rare-gas implantations into 
silicon, 1:21845 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARIZONA/SOLAR ENERGY 
Loan guarantees for solar energy demonstrations. Hearing before 
the Subcommittee on Energy Research, Development and 
Demonstration of the Committee on Science and Technology, 
U.S. House of Representatives, Ninety-Fourth Congress, First 
Session, 1:19639 
ARIZONA/WATER RESOURCES 
Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 
ARKANSAS POWER-LIGHT-2 REACTOR 
See ARKANSAS-2 REACTOR 
ARKANSAS-2 REACTOR/REACTOR LICENSING 
FIND: Arkansas Nuclear One Unit 2, 1:19186 (FIND-50368-S1) 
ARMY PULSED REACTOR ASSEMBLY 
See APRF REACTOR 
AROMATICS 
See also BENZENE 


AROMATICS/GAS CHROMATOGRAPHY 
Selective chromatographic separation of sulfur dioxide with 
ic reagents (Patent), 1:20188 
AROMATICS/PRODUCTION 
Chemicals from coal. Quarterly technical 
July-September 1975, 1:18485 (FE-1534-T-5) 
ARSENIC/ADSORPTION 
Tracer-aided studies of the movement of toxic elements in soil- 
plant-water systems under controlled conditions, 1:20988 
ARSENIC/BUILDUP 
Tracer-aided studies of the movement of toxic elements in soil- 
plant-water systems under controlled conditions, 1:20988 
ARSENIC/DIFFUSION 
Radiation-enhanced diffusion of arsenic in silicon, 1:20147 
ARSENIC SELENIDES/LATTICE VIBRATIONS 
Vibrational modes of amorphous (GeS,)/sub ~ iam x/ 
and (GeSe,)/sub 1-x/(As2Se3)/sub x/, 1:200: 
ARSENIC SULFIDES/LATTICE VIBRATIONS. 
Vibrational modes of amorphous (GeS,)/sub 1-x/(As2S3)/sub x/ 
and (GeSe-)/sub 1-x/(As2Se3)/sub x/, 1:20086 
ASBESTOS/BIOLOGICAL EFFECTS 
Chronic inhalation of asbestos and cigarette smoke by hamsters, 
1:21300 
ASCARIS 
See NEMATODES 
ASCORBIC ACID/BIOLOGICAL RADIATION EFFECTS 
Effects of radiation on the ascorbic acid content in corn 
seedlings and influence of ascorbic acid on lipid oxidation, 
1:21223 (ERDA-tr-99) 
ASHES 
See also FLY ASH 
ASHES/AGGLOMERATION 
Coal ash agglomeration device (Patent), 1:18516 
ASHES/CATALYTIC EFFECTS 
= studies on SYNTHOIL process, 1:18490 (SAND-76- 
140) 
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ASHES/CHEMICAL COMPOSITION 

Chemical studies on SYNTHOIL process, 1:18490 (SAND-76- 
0140) 

Potential trace element emissions from the gasification of Illinois 
coals (Duplicate determinations of 34 elements in coal and 
ash samples), 1:18519 (ANL-75-XX-1) 

ASHES/MINERALOGY 
Mineralogy of ash of some American coals: variations with 
temperature and source, 1:18405 
ASHES/REMOVAL 
Coal ash agglomeration device (Patent), 1:18516 
ASHES/USES 

Environmentally acceptable landfill from AQCS sludge, 1:18508 
(CONF-741070-) 

Upgrading solid wastes from the coal industry, 1:18514 

ASHES/WASTE DISPOSAL 

Characterization and utilization of municipal and utility sludges 
and ashes. Volume III. Utility coal ash. Final report, 1:18511 
(PB-244312) 

ASTEROIDS/SPATIAL DISTRIBUTION 

Original distribution of the asteroids, 1:21400 

ASTROCYTOMAS 
See NEOPLASMS 
ASTRON/PLASMA CONFINEMENT 

Steady-state thermonuclear power generation in a two-energy- 

component Astron device, 1:21874 (AD-A-014860) 
ASTROPHYSICS/MEETINGS 

Astrophysics and gravitation. Proceedings of the sixteenth solvay 
conference on physics held at Brussels, Belgium, September 
1973, 1:21353 

ATC DEVICES/IMPURITIES 

Transport of injected impurities in ATC, 1:21913 (CONF- 
750905-P1) 

ATC DEVICES/NEUTRAL ATOM BEAM INJECTION 

High-power neutral-beam heating in the adiabatic toroidal 
compressor, 1:21958 (MATT-1202) 

ATC DEVICES/PLASMA DENSITY 

Density fluctuations in the adiabatic toroidal compressor, 

1:22004 (MATT-1151) 
ATLANTIC OCEAN 

See also CHESAPEAKE BAY 
ATLANTIC OCEAN/COASTAL WATERS 

Trace metal geochemistry of the South Atlantic Bight Waters. 
Progress report, June 1, 1975-May 31, 1976 (Sources of Cu 
content of water), 1:21028 (SRO-890-1) 

ATLANTIC OCEAN/CONTINENTAL SHELF 

Benthic nepheloid layers and the Ekman thermal pump 

(Continental shelf of eastern USA), 1:21339 
ATLANTIC OCEAN/HYDROTHERMAL SYSTEMS 

Thermal model for the TAG hydrothermal field (Abstract) 
(Thermal plume model, water temperature anomaly of 0.11°C, 
inverse temperature gradient of 8 x 10-* c/m), 1:18956 

ATLANTIC OCEAN/OCEANOGRAPHY 

Continental shelf processes effecting the oceanography of the 
South Atlantic Bight. Annual report, June 1, 1975-May 31, 
1976, 1:21015 (SRO-889-1(Pt.1)) 

Continental shelf processes effecting the oceanography of the 
South Atlantic Bight. Hydrography of Onslow Bay, North 
Carolina: September 1975 (OBIS II). Progress report, 1:21016 
(SRO-889-1(Pt.2)) 

ATLANTIC OCEAN/USA 

Trace metal geochemistry of the South Atlantic Bight Waters. 
Progress report, June 1, 1975-May 31, 1976 (Sources of Cu 
content of water), 1:21028 (SRO-890-1) 

ATMOSPHERIC EXPLOSIONS/PLASMA DRIFT 
Anomalous transport coefficients for HANE applications due to 
lasma microinstabilities. Memorandum report, 1:21441 (AD- 
A-014411) 
ATOM-ATOM COLLISIONS/RESEARCH PROGRAMS 

Influence of collision cross sections for electrons, atoms, and 
molecular systems. Final report, | Apr 1971-31 Mar 1975, 
1:21498 (AD-A-012010) 

ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC MODELS 

ee spectroscopy (Reviews; molecular orbitals), 

1:20215 
ATOMIC MODELS/ENERGY-LEVEL TRANSITIONS 

Transition matrices for the theory of spectra. Techniques for 

their construction and calculation, 1:21523 

ATOMIC MODELS/MANY-BODY PROBLEM 
Transition matrices for the theory of spectra. Techniques for 

their construction and calculation, 1:21523 
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ATOMIC MODELS/PERTURBATION THEORY 

Modified potentials in many-body perturbation theory, 1:21519 

ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS/RESEARCH PROGRAMS 

Influence of collision cross sections for electrons, atoms, and 
molecular systems. Final report, | Apr 1971-31 Mar 1975, 
1:21498 (AD-A-012010) 

ATOMS 
See also MUONIC ATOMS 
ATOMS/AUGER EFFECT 
Multiplet Auger transition rate for partially filled shells, 1:21516 
ATOMS/ELECTRON CORRELATION 

Z~'-expansion calculation of two-particle correlations in atoms, 

1:21521 
ATOMS/ELECTRONIC STRUCTURE 

Relativistic orbital and entire-atom Compton-profiles for the 
elements (Microfiche tables, relativistic Dirac-Hartree-Fock 
wave functions), 1:21481 (SAND-75-0636) 

ATOMS/ENERGY-LEVEL TRANSITIONS 

Many-body theory of atomic transitions, 1:21522 

ATOMS/OSCILLATOR STRENGTHS 
Variational Bethe-Goldstone calculations of atomic oscillator 
strengths. Be sequence, 1:21520 
ATP 
(Adenosine triphosphate.) 
ATP/BIOCHEMICAL REACTION KINETICS 

Characteristics of the uridine uptake system in normal and 
polyoma transformed hamster embryo cells, 1:21091 (UR- 
3490-869) 

Lack of specific correlation of the deoxycytidine triphosphate 
pool level with rate of DNA synthesis, 1:21093 

New concept for energy coupling in oxidative phosphorylation 
based on a molecular explanation of the oxygen exchange 
reactions, 1:21080 

ATP/RADIOSENSITIVITY EFFECTS 

Role of ATP in the repair of DN of gamma-irradiated Chinese 

hamster cells, 1:21205 (ERDA-tr-99) 
ATP-ASE/CHEMICAL ACTIVATION 
Activation of 2,4-dinitrophenol-stimulated ATPase activity in 
cauliflower and corn mitochondria, 1:21147 
ATR REACTOR/REACTOR KINETICS 
Test reactor operation support, 1:19300 (ANCR-1255) 
AURORAE 

Defense meteorological Satellite Program auroral-ionospheric 
interpretation guide. Air Force surveys in geophysics, 1:21429 
(AD-A-013165) 

Radar studies of fast auroral forms. Final report, | Mar 1973-28 
Feb 1975, 1:21428 (AD-A-012741) 

Report on the geophysical description and available data 
associated with rocket PF-BB-53. Scientific-interim report, 
1:21410 (AD-A-008500) 

AURORAE/ELECTRIC FIELDS 

Rocketborne instrumentation for the measurement of electric 
fields: Paiute Tomahawk 10.312-3. Scientific report, 1:21415 
(AD-A-010439) 

AURORAE/ELECTRON TEMPERATURE 

Rocketborne instrumentation for the measurement of electric 
fields: Paiute Tomahawk 10.312-3. Scientific report, 1:21415 
(AD-A-010439) 

AURORAE/EMISSION SPECTRA 

Excitation of infrared auroral emissions in collisions of H* and H 
with Ng. Interim report, 1:21408 (AD/A-005672) 

Rocketborne instrumentation for the measurement of electric 
fields: Paiute Tomahawk 10.312-3. Scientific report, 1:21415 
(AD-A-010439) 

AURORAE/EXCITATION 

Fundamental atomic mechanisms in the polar cap. Report No. 

11 (final), 1 Jul 1974-31 Mar 1975, 1:21497 (AD-A-011705) 
AURORAE/INFRARED RADIATION 

ICECAP 72: a rocket measurements program for the 
investigation of auroral infrared emissions; Black Brant 
17.110-3, 1:21432 (AD-A-014849) 

AURORAE/KINETICS 

ICECAP ‘73a: Chatanika radar results. HAES report No. 15. 
Topical report, 15 Nov 1973-30 Sep 1974, 1:21431 (AD-A- 
014116) 

AURORAE/MOTION 

lonospheric irregularities: auroral motions and plasma drifts. 

Final report, 10 Jan-30 Sep 1974, 1:21420 (AD-A-011371) 
AURORAE/PLASMA DRIFT 
lonospheric irregularities: auroral motions and plasma drifts. 
Final report, 10 Jan-30 Sep 1974, 1:21420 (AD-A-011371) 
AURORAE/RESEARCH PROGRAMS 
The Aerospace Corporation space science report to COSPAR 
for CY 1974. Interim report, 1:21382 (AD-A-010597) 


OCTOBER 1976 1158 


AURORAE/SIMULATION 


AURORAE/SIMULATION 

Auroral simulation studies. HAES report No. 6. Topical report, 
1 Jan-30 Sep 1974, 1:21424 (AD-A-012476) 

AURORAL ELECTROJETS 
See ELECTROJETS 
AURORAL OVAL/ELECTRON DENSITY 

Electron angular distributions above the dayside auroral oval. 

Research repori, 1:21430 (AD-A-013671/3ST) 
AURORAL SUBSTORMS 

See MAGNETIC BAYS 
AURORAL ZONES/ELECTRON PRECIPITATION 

Electron precipitation in the post-midnight sector of the auroral 
zones (50 eV to 15 keV), 1:21418 (AD-A-010523) 

AUSTRALIA/COAL MINING 

Coal production and research policy, 1:18399 

Contribution by Arthur Hams (The principles of the Wongawilli 
mining system are described), 1:18559 

AUSTRALIA/COAL RESERVES 
Coal production and research policy, 1:18399 
AUSTRALIA/INSOLATION 

Determination of hourly solar radiation incident upon an 
inclined plane from hourly measured global horizontal 
insolation, 1:18889 (S.E.S.-75/4) 

Global horizontal solar radiation for Australian locations stored 
in the CSIRO CYBER 7600 system: the data and method of 
retrieval, 1:18888 (S.E.S.-75/3) 

Melbourne yum data for use with solar collectors, 1:18887 
(S.E.S.-75/ 

AUSTRALIA/SOLAR ENERGY 

Status of solar energy utilization in Australia for industrial, 
commercial, and domestic purposes, 1:18931 (S.E.S.-74/1) 

ba for solar energy research in Australia, 1:18922 (CONF- 

51178-1) 
AUTOIONIZATION 

Quantum electrodynamic effects for light and heavy nuclei, 

1:21830 (TID-27031) 
AUTOMOBILES/AFTERBURNERS 

Apparatus for reducing pollutants in engine exhaust gases 
(Patent), 1:19875 

Exhaust gas cleaning device (Patent), 1:19865 

Method and system for reducing noxious components in the 
exhaust emission of internal combustion engine systems and 
particularly during the warm-up phase of the engine (Patent), 
1:19858 

AUTOMOBILES/CATALYTIC CONVERTERS 

Catalyst for purifying exhaust gas by removing nitrogen oxides 
and a process for the manufacture thereof (Patent), 1:19874 

Catalytic converter (Patent), 1:19860 

Catalytic converter (Patent), 1:19862 

Catalytic converter (Patent), 1:19864 

Catalytic converter having catalyst reservoir means (Patent), 
1:19866 

Catalytic converter for exhaust gases (Patent), 1:19859 

Exhaust purifier and method (Patent), 1:19863 

Exhaust systems (Patent), 1:19867 

Process for reducing the content of nitrogen oxides in the 
exhaust gases from internal combustion engines (Patent), 
1:19872 

Reactivation of automobile exhaust oxidation catalyst (Patent), 
1:19861 

AUTOMOBILES/DESIGN 

A study of technological improvements in automobile fuel 
consumption. Volume I. Executive summary. Final report, Jun 
73-Jan 1974, 1:19837 (PB-238693) 

Accessory drives for automobiles, 1:19834 (TEC-76/002) 

Improved fuel economy for automobiles, 1:19836 

Study of potential for motor vehicle fuel economy improvement. 
Technology Panel report No. 4. Special Congressional report, 
Jun-Oct 1974, 1:19829 (PB-241774) 

AUTOMOBILES/DIESEL ENGINES 
Diesel automobile, 1:19810 (TEC-76/002) 
Vehicle emissions: summer to winter, 1:19869 (CONF-7410162- 

1 


) 
AUTOMOBILES/ENVIRONMENTAL EFFECTS 
Climate and weather: natural and anthropogenic perturbations 
(Natural and anthropogenic variations), 1:20860 (BNWL- 
2000( Pt.3)) 
AUTOMOBILES/EQUIPMENT 
Accessory drives for automobiles, 1:19834 (TEC-76/002) 
AUTOMOBILES/EXHAUST GASES 
Apparatus for —' nitrogen oxides from engine exhaust 
(Patent), 1:1987 
Fuels and pane update and outlook, 1974, 1:19868 


Study of potential for motor vehicle fuel economy a 


Air Quality and Emissions Panel report No. 3. Special 
Congressional report, Jun-Oct 1974, 1: 19854 (PB-241773) 
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AUTOMOBILES/EXHAUST RECIRCULATION SYSTEMS 
Exhaust gas recycling system (Patent), 1:19873 

AUTOMOBILES/FEASIBILITY STUDIES 
Summary of results from study, '’Should we have a new engine: 

— Power Systems evaluation’’, 1:19807 (TEC- 

AUTOMOBILES/FUEL CONSUMPTION 

A study of technological improvements in automobile fuel 
consumption. Volume I. Executive summary. Final report, Jun 
73-Jan 1974, 1:19837 (PB-238693) 

Societal consequences of Title II of Public Law 92-513: Motor 
Vehicle Information and Cost Savings Act. Final report, May 
1974-Mar 1975, 1:19513 (PB-244812) 

AUTOMOBILES/FUEL ECONOMY 
Accessory drives for automobiles, 1:19834 (TEC-76/002) 

Fuel ec y test Its, 1:19835 (TEC-76/002) 

Improved fuel economy for automobiles, 1:19836 

Potential for motor vehicle fuel economy improvement. Report 
to the Congress. Special Congressional report, Jun-Oct 1974, 
1:19827 (PB-241770) 

Rolling resistance of pneumatic tires. Interim report, May-Jul 
1974, 1:19838 (PB-242985) 

Study of potential for motor vehicle fuel economy improvement. 
Policy Assessment Panel report No. 1. Special Congressional 
report, Jun-Oct 1974, 1:19828 (PB-241771) 

Study of potential for motor vehicle fuel economy improvement. 
Safety Implications Panel report No. 2. Special Congressional 
report, Jun-Oct 1974, 1:19853 (PB-241772) 

Study of potential for motor vehicle fuel economy improvement. 
Air Quality and Emissions Panel report No. 3. Special 
Congressional report, Jun-Oct 1974, 1:19854 (PB-241773) 

Study of potential for motor vehicle fuel economy improvement. 
Technology Panel report No. 4. Special Congressional report, 
Jun-Oct 1974, 1:19829 (PB-241774) 

Study of potential for motor vehicle fuel economy improvement. 
Economics Panel report No. 5. Special Congressional report, 
Jun-Oct 1974, 1:19830 (PB-241775) 

Study of potential for motor vehicle fuel economy improvement. 
Fuel economy test procedures panel report No. 6. Special 
Congressional report, Jun-Oct 1974, 1:19831 (PB-241776) 

Upgrade programs for automobiles and trucks, 1:19849 (TEC- 
76/002) 

AUTOMOBILES/FUEL SYSTEMS 
Method and system for reducing noxious components in the 

exhaust emission of internal combustion engine systems and 
particularly during the warm-up phase of the engine (Patent), 
1:19858 

AUTOMOBILES/GAS TURBINES 

Automotive gas turbine ceramic regenerator design and 
reliability program. Annual report, October 1, 1974 June 30, 
1975, 1:19842 (COO-2630-1) 

Automotive gas turbine ceramic regenerator design and 
reliability program. Progress report, October 1, 1975- 
December 31, 1975, 1:19843 (COO-2630-8) 

Automotive gas turbine technology program, 1:19850 (TEC- 
76/002) 

Baseline Gas Turbine Development Program twelfth quarterly 
progress report, 1:19815 (COO-2749-T12) 

Baseline gas turbine engine program, 1:19816 (TEC-76/002) 

Baseline gas turbine program: air- and oil-lubricated foil bearing 
development, 1:19845 (TEC-76/002) 

Baseline gas turbine program: cost and feasibility of 
"'Gatorizing’’76/002) 


Baseline Gas Turbine Development Program second quaterly 
progress report, 1:19811 (COO-2749-T2) 

Baseline Gas Turbine Development Program third quarterly 
progress report, 1:19812 (COO-2749-T3) 

Baseline Gas Turbine Development Program. Tenth quarterly 
progress report, 1:19813 (COO-2749-T10) 

ae Gas Turbine Development Program. Eleventh quarterly 

ress report, 1:19814 (COO-2749-T11) 
sler burner program, 1:19844 (TEC-76/002) 

ne from diesel and stratified charge powered cars. Final 
report, 1:19857 (PB-245030) 

Gas turbines: advanced three-shaft turbine-transmission systems, 
1:19839 (TEC-76/002) 

Gas turbines: ceramic regenerator design and reliability, 1:19847 
(TEC-76/002) 

AUTOMOBILES/HYBRID SYSTEMS 

Turbocompounding spark ignition engines, 1:19825 (TEC- 

76/002) 
AUTOMOBILES/HYDROGEN FUELS 

Comparing the electric lead-acid battery vehicle with a hydrogen 
fueled vehicle incorporating an Fe-Ti hydride storage unit, 
1:19878 (BNL-20990) 
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Studies pertaining to hydrogen car development. Part A. The 
kinetics and mechanism of magnesium alloy-hydride formation 
and dissociation. Final report, 1:19881 (PB-242130) 

Studies pertaining to hydrogen car development. Part B. A 
comparative study of engine performance with gasoline and 
a. Part C. Hydrogen storage and flow system, 1:19882 
(PB-242131) 

AUTOMOBILES/HYDROGEN STORAGE 

Studies pertaining to hydrogen car development. Part A. The 
kinetics and mechanism of magnesium alloy-hydride formation 
and dissociation. Final report, 1:19881 (PB-242130) 

Studies pertaining to hydrogen car development. Part B. A 
comparative study of engine performance with gasoline and 
hydrogen. Part C. Hydrogen storage and flow system, 1:19882 
(PB-242131) 

AUTOMOBILES/INTERNAL COMBUSTION ENGINES 

Emissions from diesel and stratified charge powered cars. Final 
report, 1:19857 (PB-245030) 

AUTOMOBILES/MECHANICAL TRANSMISSIONS 

Hyd hanical, continuously variable transmission for 
automobiles, 1:19840 (TEC-76/002) 

Traction type, continuously variable transmission for 
automobiles, 1:19841 (TEC-76/002) 

AUTOMOBILES/MEETINGS 

Highway vehicle systems contractors coordination meeting, Ann 
Arbor, Michigan, November 17-18, 1975. Ninth summary 
report (Twenty-four papers), 1:19805 (ERDA-76-61) 

AUTOMOBILES/NOISE 

Emissions from diesel and stratified charge powered cars. Final 
report, 1:19857 (PB-245030) 

AUTOMOBILES/POLLUTION CONTROL EQUIPMENT 

Apparatus for removing nitrogen oxides from engine exhaust 
(Patent), 1:19871 

Fuels and emissions: update and outlook, 1974, 1:19868 

Method and system for reducing noxious components in the 
exhaust emission of internal combustion engine systems and 
= during the warm-up phase of the engine (Patent), 
1:19858 

AUTOMOBILES/RANKINE CYCLE ENGINES 

Rankine engine program, 1.19818 (TEC-76/002) 

AUTOMOBILES/REGULATIONS 

Policy assessment of the 55 mile per hour speed limit. Final 
report, Aug 1974-Jun 1975, 1:19544 (PB-243481/9ST) 

Societal consequences of Title II of Public Law 92-513: Motor 
Vehicle Information and Cost Savings Act. Final report, May 
1974-Mar 1975, 1:19513 (PB-244812) 

Study of potential for motor vehicle fuel economy improvement. 
Fuel economy test procedures panel report No. 6. Special 
Congressional report, Jun-Oct 1974, 1:19831 (PB-241776) 

AUTOMOBILES/RESEARCH PROGRAMS 

Automotive energy efficiency program (AEEP), 1:19809 (TEC- 
76/002) 

Baseline evaluation of vehicle systems, 1:19808 (TEC-76/002) 

ERDA plans for vehicle systems, 1:19833 (TEC-76/002) 

Highway vehicle systems contractors coordination meeting, Ann 
Arbor, Michigan, November 17-18, 1975. Ninth summary 
report (Twenty-four papers), 1:19805 (ERDA-76-61) 

Highway Vehicle Systems, Division of Transportation Energy 
Conservation: overview of status and trends, 1:19806 (TEC- 
76/002) 

AUTOMOBILES/ROTARY ENGINES 
Vehicle emissions: summer to winter, 1:19869 (CONF-7410162- 


1) 
AUTOMOBILES/SAFETY 
Study of potential for motor vehicle fuel economy improvement. 
Safety Implications Panel report No. 2. Special Congressional 
report, Jun-Oct 1974, 1:19853 (PB-241772) 
AUTOMOBILES/SOCIO-ECONOMIC FACTORS 
Societal consequences of Title II of Public Law 92-513: Motor 
Vehicle Information and Cost Savings Act. Final report, May 
1974-Mar 1975, 1:19513 (PB-244812) 
AUTOMOBILES/SPARK IGNITION ENGINES 
Lean burn engine potential, 1:19870 (TEC-76/002) 
Variable displacement engine, 1:19848 (TEC-76/002) 
AUTOMOBILES/STIRLING ENGINES 
Stirling engine program, 1:19817 (TEC-76/002) 
AUTOMOBILES/STRATIFIED CHARGE ENGINES 
Emissions from diesel and stratified charge powered cars. Final 
report, 1:19857 (PB-245030) 
Vehicle emissions: summer to winter, 1:19869 (CONF-7410162- 


1) 
AUTOMOBILES/TESTING 
Study of potential for motor vehicle fuel economy improvement. 
Fuel economy test procedures panel report No. 6. Special 
Congressional report, Jun-Oct 1974, 1:19831 (PB-241776) 


AUTOMOBILES/TIRES 

Rolling resistance of pneumatic tires. Interim report, May-Jjul 

1974, 1:19838 (PB-242985) 
AUTOMOBILES/WEIGHT 

Study of potential for motor vehicle fuel economy improvement. 
Safety Implications Panel report No. 2. Special Con i 
report, Jun-Oct 1974, 1:19853 (PB-241772) 

AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 
AUTOMOTIVE FUELS/ADDITIVES 

Performance of diesel and turbine fuels in a military spark 
ignition engine. Interim report, Nov 1974-Feb 1975, 1:19876 
(AD-A-013423) 

AUTOMOTIVE FUELS/COMBUSTION PRODUCTS 

Fuels and emissions: update and outlook, 1974, 1:19868 

Performance of diesel and turbine fuels in a military spark 
ignition engine. Interim report, Nov 1974-Feb 1975, 1:19876 
(AD-A-013423) 

Studies pertaining to hydrogen car development. Part B. A 
comparative study of engine performance with gasoline and 
hydrogen. Part C. Hydrogen storage and flow system, 1:19882 
(PB-242131) 

AUTOMOTIVE FUELS/CONSUMPTION RATES 
Fuel conservation measures: the transportation sector. Volume 
Il. Final report, 1:19511 (NSF-RA-N-74-230) 
AUTOMOTIVE FUELS/HEATING 
Pollution reducing and fuel saving device, 1:19852 
AUTONOMIC NERVOUS SYSTEM/NEOPLASMS 

Effects of nerve growth factor administration on N-ethyl-N- 

nitrosourea carcinogenesis (Mice, rats), 1:21170 
AUXILIARY WATER SYSTEMS 

Appendix C to RESAR-3S steam generator blowdown processing 

system, 1:19099 (WCAP-8664) 
AVIATION FUELS 

See also HYDROGEN FUELS 
AVIATION FUELS/CORROSIVE EFFECTS 

Design for corrosion control of aviation fuel storage and 
distribution systems. Final report, 15 Oct 1970-15 Oct 1974, 
1:18651 (AD-A-011588) 

AVIATION FUELS/MEETINGS 

Research and Technology Advisory Council Committee on 
Aeronautical Propulsion, Ad Hoc Panel on Jet Engine 
Hydrocarbon Fuels minutes of meetings, Cleveland, Ohio, 15 
October 1975 (Includes minutes of meeting (10 pages) and 
information and analytical data on synthetic and other 
alternative fuels (78 pages)), 1:19879 (CONF-7510108-) 

AVIATION FUELS/REVIEWS 

Future fuels for aviation (Survey of NATO nations on fuel 

supply outlook, alternative fuels), 1:19877 (AGARD-AR-93) 
AVIATION FUELS/SYNTHESIS 

Evaluation of methods to produce aviation turbine fuels from 
synthetic crude oils. Phase I. Final report, 24 Jun 1974-24 Jan 
1975, 1:18474 (AD-A-016456) 

AVIATION FUELS/TOXICITY 

Toxic hazards research unit annual technical report: 1974. Final 

report, Jun 1973-May 1974, 1:21303 (AD-A-011559) 
AZIDES/COLOR CENTERS 

Theoretical investigations of color centers in alkali azides. Final 

report, 1 Jul 1974-15 Jan 1975, 1:20143 (AD-A-013548) 


BACILLUS MEGATERIUM/BIOLOGICAL RADIATION 
EFFECTS 
Laboratory of Radiation Biology progress report, August 15, 
1975-August 14, 1976, 1:21208 (ORO-3408-23) 
BACILLUS MEGATERIUM/MUTAGENESIS 
Laboratory of Radiation Biology progress report, August 15, 
1975-August 14, 1976, 1:21208 (ORO-3408-23) 
BACILLUS SUBTILIS/BIOLOGICAL RADIATION EFFECTS 
Alterations induced by x-rays and ultraviolet light on the 
synthesis and maintenance of macromolecular components 
within cells. Progress report, March 1, 1975-February 1, 1976 
(Escherichia coli, Bacillus subtilis), 1:21209 (ORO-4568-3) 
Laboratory of Radiation Biology progress report, August 15, 
1975-August 14, 1976, 1:21208 (ORO-3408-23) 
BACILLUS SUBTILIS/METABOLISM 
Alterations induced by x-rays and ultraviolet light on the 
synthesis and maintenance of macromolecular components 
within cells. Progress report, March 1, 1975-February 1, 1976 
(Escherichia coli, Bacillus subtilis), 1:21209 (ORO-4568-3) 
BACTERIA 
See also ESCHERICHIA COLI 
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HAEMOPHILUS 
PNEUMOCOCCUS 
PSEUDOMONAS 
STAPHYLOCOCCUS 
BACTERIA/BIOCHEMISTRY 
H, metabolism in photosynthetic organisms. II. Light-dependent 
H, evolution by preparations from Chlamydomonas, 
Scenedesmus, and spinach, 1:18842 
BACTERIA/BIOLOGICAL EFFECTS 
Responsiveness of senescent mice to the antitumor properties of 
Corynebacterium parvum, 1:21177 
BACTERIOPHAGES/BIOLOGICAL RADIATION EFFECTS 
Prophage induction and inactivation by uv light (Haemophilus 
influenzae), 1:21214 
BACTERIOPHAGES/INACTIVATION 
Prophage induction and inactivation by uv light (Haemophilus 
influenzae), 1:21214 
BACTERIOPHAGES/INFECTIVITY 
——— a bacteriophage of Diplococcus pneumoniae, 
1:2116 
Formation of polylysogens during infection of Escherichia coli 
with bacteriophage A, 1:21162 
BAG MODEL/HADRONS 
Extended particle model for hadrons with surface tension, 
1:21676 (CONF-750636-P2) 
BAILIE PROCESS 
Systems study of fuels from sugarcane, sweet sorghum, and sugar 
beets. Third quarterly report, 1:18855 (TID-27032) 
BALL LIGHTNING/MOCKUP 
Confirming a case of ball lightening production, 1:22044 
BARIUM/ABSORPTION SPECTROSCOPY 
Atomic absorption methods of analysis of oilfield brines: barium, 
calcium, copper, iron, lead, lithium, magnesium, manganese, 
potassium, sodium, strontium, and zinc, 1:18655 (BM-RI- 
7861) 
BARIUM/WORK FUNCTIONS 
Structure and electronic properties of chal itive 
metal films on surfaces of refractory metals, $2 a (JPRS- 


66621) 
BARIUM 126/HIGH SPIN STATES 
Gamma ray linear polarization measurement following heavy ion 
bombardment of barium isotopes (J, 7), 1:21767 (COO-3274- 


20) 
BARIUM 128/ELECTRON CAPTURE DECAY 
Log-ft values and branching ratios in '*Ba decay (J,7), 1:21760 
(ANCR-1255) 
BARIUM 129/HIGH SPIN STATES 
Gamma ray linear polarization measurement following heavy ion 
of barium isotopes (J, a), 1:21767 (COO-3274- 
) 
BARIUM 131/BETA-PLUS DECAY 
Decay scheme for '"Ba (log ft, Q, branching J, w), 1:21761 
(ANCR-1255) 
BARIUM 131/ELECTRON CAPTURE DECAY 
Decay scheme for ''Ba (log ft, Q, branching J, a), 1:21761 
(ANCR-1255) 
BARIUM 133/ENERGY LEVELS 
Decay of 3.912-h “La to “Ba and level structure of the N = 
77 nuclei, 1:21763 
BARIUM COMPOUNDS/LIGHT SCATTERING 
Pressure dependence of inelastic light scattering from soft mode 
systems, 1:20088 
BARIUM COMPOUNDS/MAGNETIC PROPERTIES 
Magnetic structure of Ba,MnWO,, 1:20137 
BARIUM FLUORIDES/PHASE TRANSFORMATIONS 
Ultrasonic attenuation and mechanism for the 250°K 
antiferrodistortive transition in BaMnF,, 1:20127 
BARIUM _FLUORIDES/THERMOLUMINESCENCE 
Ther ence of BaF,:Dy, 1:20735 
BARIUM ISOTOPES/ISOTOPE PRODUCTION 
Preparation of radioactive sources with the electromagnetic 
isotope separator, 1:20287 (ANCR-1255) 
BARLEY/BIOLOGICAL RADIATION EFFECTS 
Radioprotective effects of ascorbic acid in barley seeds, 1:21219 
BARLEY/RADIOSENSITIVITY 
Sensitivity of plants at different stages of ontogenesis to 
irradiation, 1:21222 (ERDA-tr-99) 
BARYON-BARYON INTERACTIONS 
See also NUCLEON-DEUTERON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS 
PROTON-DEUTERON INTERACTIONS 
BARYON-BARYON INTERACTIONS/PARTICLE 
PRODUCTION 
Application of the string model of hadrons to high energy 
collisions, 1:21625 (CONF-740653-P2) 
BARYONS 
See also NUCLEONS 
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BARYONS/CONSERVATION LAWS 

Baryon and lepton conservation, 1:21652 (CONF-750636-P1) 
BARYONS/MASS 

Baryon decimet mass splittings, 1:21692 (CONF-740653-P1) 
BARYONS/MULTIPL' 

Baryon decimet mass splittings, 1:21692 (CONF-740653-P1) 
BASEBALL DEVICES/ADIABATIC PROCESSES 

Estimation of the adiabatic energy limit versus beta in Baseball 
Il, 1:21970 (UCID-17153) 

BASEBALL DEVICES/THERMONUCLEAR FUELS 

EE builds micropellet-guidance system for baseball-II plasma- 
startup tests, 1:22254 (UCRL-50025-76-1) 

BASEDOW’S DISEASE 
See HYPERTHYROIDISM 
BATTELLE PACIFIC NORTHWEST 

LABORATORIES/RADIOACTIVE WASTE PROCESSING 

Waste vitrification at Battelle Northwest (Comparison of three 
vitrification techniques), 1:18764 

BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY SEPARATORS/FABRICATION 

Heat resistant substrates and a battery separator made therefrom 

(Patent), 1:19426 
BAYS/DATA ACQUISITION 

Continental shelf processes effecting the oceanography of the 
South Atlantic Bight. Annual report, June 1, 1975-May 31, 
1976, 1:21015 (SRO-889-1(Pt.1)) 

BAYS/DATA ANALYSIS 

Continental shelf processes effecting the oceanography of the 
South Atlantic Bight. Hydrography of Onslow Bay, North 
Carolina: September 1975 (OBIS II). Progress report, 1:21016 
(SRO-889-1(Pt.2)) 

BEAGLES/BONE TISSUES 

Preliminary report: comparison of bone formation in various 
sites in trabecular bone from a five year old beagle, 1:21073 
(COO-119-250) 

BEAM BENDING MAGNETS/DESIGN 

Achromatic isochronous reflecting magnet, 1:20597 

Some remarks about a simple and low cost beamsteerer, 
1:20613 

BEAM DYNAMICS 
(Particle beam motion inside an accelerator.) 
BEAM DYNAMICS/MATHEMATICAL MODELS 
Quarter integer resonance by sextupoles, 1:20576 
BEAM MONITORS/FEASIBILITY STUDIES 
ar/sub ,/: an absolute pion beam flux monitor, 1:20583 (LA- 
6273-MS) 
BEAM SEPARATORS 
(For velocity separation of secondary beams.) 
BEAM SEPARATORS/BEAM OPTICS 

Magneto-optical system for rf-separated particles in the 

Lyudmila liquid-hydrogen chamber, 1:20651 
BEAM SEPARATORS/MAGNETIC FIELDS 

Calculation and measurement of the effective length of two 

interacting magnets (POISSON program), 1:20608 
BEAM STRIPPERS/FABRICATION 

Special target preparation techniques for Chalk River nuclear 
physics, 1:20632 (AECL-5503) 

BEAM TRANSPORT/SUPERCONDUCTING MAGNETS 

Various types of stranded superconducting cable for magnet 
coils, 1:20590 

BEAM-PLASMA SYSTEMS 

Relativistic electron beam injection into a plasma, 1:22032 
(IPPCZ-196) 

BEAM-PLASMA SYSTEMS/CYCLOTRON INSTABILITY 

Nonlinear space-time evolution of the electron cyclotron 
instability in a beam-plasma experiment, 1:22112 (CONF- 
750905-P1) 

Qualitative explanation for the saturation and decay of the 
electron cyclotron instability in a beam-plasma system, 
1:22113 (CONF-750905-P1) 

Resonance instability of a bounded plasma with inhomogeneous 
electron velocity profile, 1:22133 

BEAM-PLASMA SYSTEMS/ELECTRON PLASMA WAVES 

Generation of an intense stationary wave in modulated beam- 

plasma systems, 1:22158 (IPPCZ-186) 
BEAM-PLASMA SYSTEMS/FOCUSING 

Focusing of a powerful beam of relativistic electrons in a 

plasma, 1:22052 
BEAM-PLASMA SYSTEMS/ION WAVE INSTABILITY 

Ion-streaming instabilities: Electromagnetic and electrostatic, 

1:22137 
BEAM-PLASMA SYSTEMS/LANDAU DAMPING 

On the beat interaction of particles with large amplitude 

spectrum in the description of mixing systems, 1:22155 
(IPPCZ-182) 
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BEAM-PLASMA SYSTEMS/NONLINEAR PROBLEMS 
Effect of beam density and of higher harmonics on beam-plasma 
interaction, 1:22073 (IPPCZ-193) 
Nonlinear beam-plasma interaction, 1:22164 (IPPCZ-196) 
BEAM-PLASMA SYSTEMS/PARAMETRIC INSTABILITIES 
Nonlinear stabilization of beam-plasma interactions by 
parametric effects. Interim report, 1:22100 (AD-A-007487) 
BEAM-PLASMA SYSTEMS/PLASMA DIAGNOSTICS 
Spatially resolved instability measurements with a heavy ion 
beam probe, 1:21986 (CONF-750905-P1 ) 
BEAM-PLASMA SYSTEMS/PLASMA EXPANSION 
Diffusion theory for the interaction of relativistic electron beams 
with fusion target blow-off plasmas, 1:22096 (CONF-750905- 


Pl) 
BEAM-PLASMA SYSTEMS/PLASMA HEATING 
Injection of a high intensity REB into a tokamak, 1:21882 
(CONF-750905-P1) 
BEAM-PLASMA SYSTEMS/PLASMA INSTABILITY 
On the theory of the ion acceleration in the region of the 
electron beam output from plasma, 1:22074 (KFTI-74-19) 
BEAM-PLASMA SYSTEMS/PLASMA WAVES 
Effect of beam density and of higher harmonics on beam-plasma 
interaction, 1:22162 (IPPCZ-196) 
Ion beam excitation of electrostatic ion-cyclotron waves, 
1:22149 (CONF-750905-P1) 
lon-beam plasma interaction at the ion cyclotron frequency, 
1:22148 (CONF-750905-P1) 
Non-linear interaction of waves in an inhomogeneous beam- 
plasma medium, 1:22146 (CONF-750905-P1) 
Plasma formation and excitation of oscillations in 
counterstreaming electron beams, 1:22134 
BEAM-PLASMA SYSTEMS/QUIESCENT PLASMA 
Ion beam plasma interaction: the production of a quiescent 
plasma, 1:22097 
BEAM-PLASMA SYSTEMS/RELAXATION 
Relaxation of energetic ion beam in a turbulent plasma, 1:22022 
(CONF-750905-P1) 
BEAM-PLASMA SYSTEMS/TURBULENT HEATING 
Turbulent heating in a beam plasma system, 1:21977 
BEAM-PLASMA SYSTEMS/TWO-STREAM INSTABILITY 
Plasma formation and excitation of oscillations in 
counterstreaming electron beams, 1:22134 
BEAN PLANT 
See PHASEOLUS 
BEARINGS 
See also GAS BEARINGS 
BEARINGS/DESIGN 
Evaluation of CSF Process extractor performance improvement 
for Cresap testing. Special report, 1:18484 (FE-1517-33) 
BEARINGS/FRICTION 
Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, October-December 1975 
(LMFBR), 1:19130 (AI-ERDA-13165) 
BEARINGS/PLATING 
Laboratory procedure for sizing and electroless nickel plating 
assembled steel bearings, 1:20293 (K-TL-289(Rev.1)) 
BEARINGS/SURFACE CLEANING 
Laboratory procedure for sizing and electroless nickel plating 
assembled steel bearings, 1:20293 (K-TL-289(Rev.1)) 
BEES 
See INSECTS 
BEETS/PYROLYSIS 
Systems study of fuels from su , Sweet sorghum, and sugar 
beets. Third quarterly report, 1:18855 (TID-27032) 
BEHAVIOR 
(Limited to living systems.) 
BEHAVIOR/BIOLOGICAL MODELS 
Effects of interference with cerebellar maturation on the 
development of locomotion. An experimental model of 
neurobehavioral retardation, 1:21078 
BEHAVIOR/BIOLOGICAL RADIATION EFFECTS 
Study of the motor activity after acute radiation influence by a 
biotelemetric method, 1:21245 (ERDA-tr-99) 
BELGIUM/COAL MINING 
Belgian policies in coal mining production and research, 1:18555 
BELGIUM/PLUTONIUM RECYCLE 
Present status of the plutonium programme in Belgium, 1:19203 
(IAEA-175) 
BELLOWS/FAILURES 
Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 
BELT PINCH/EQUILIBRIUM PLASMA 
Dynamic accessibility of toroidal belt pinch equilibria, 1:22085 
Initial dynamics, equilibrium, and heating of toroidal belt 
pinches, 1:21955 (COO-2456-23) 
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BELT PINCH/PLASMA HEATING 
Initial dynamics, equilibrium, and heating of toroidal belt 
pinches, 1:21955 (COO-2456-23) 
BELT PINCH/REVIEWS 
Belt pinch experiments (Survey of major world wide facilities), 
1:22189 (CONF-750905-P2) 
BELT PINCH/SHOCK HEATING 
Belt Pinch II experiment with improved shock heating, 1:21895 
(CONF-750905-P1) 
BENTHOS/CONTAMINATION 
Heavy metals in estuarine benthic organisms and sediments: data 
and model, 1:21025 (ERDA-92(Vol.2)) 
BENZENE/BIOLOGICAL EFFECTS 
Elimination of phenols in the urine of animals exposed to 
trimethylbenzene (Rats), 1:21139 (ORNL-tr-4097) 
BENZENE/GAS CHROMATOGRAPHY 
Selective chromatographic separation of sulfur dioxide with 
organic reagents (Patent), 1:20188 
BENZENEDICARBONIC ACID-PARA 
See TEREPHTHALIC ACID 
BENZOPHENONE/ZEEMAN EFFECT 
Level anticrossing and mixing effects in excited molecular triplet 
states. Direct observation by optical detection of magnetic 
resonance (Interaction measurements for '*C-benzophenone in 
single crystal 4,4’-dibromophenylether), 1:20243 
BENZOPYRENE/BIOCHEMICAL REACTION KINETICS 
Elucidation of hydrocarbon structure in an enzyme-catalyzed 
benzo[a]pyrene-poly(G) covalent complex, 1:21108 
BENZOPYRENE/CHEMICAL REACTIONS 
Tritium incorporation at specific positions in benzo[a]pyrene, 
1:20280 
BENZOPYRENE/FLUORESCENCE SPECTROSCOPY 
Determination of polycyclic aromatic hydrocarbons in foods. 3. 
3,4-Benzopyrene in vegetables, 1:20183 (ORNL-tr-4125) 
BERYLLIUM/CHEMICAL MACHINING 
Chemical milling, 1:19905 
BERYLLIUM/COMPATIBILITY 
Destructive analysis of neutron sources, 1:20004 
BERYLLIUM/EMISSION SPECTROSCOPY 
Spectrographic determination of trace impurities in calcium 
fluoride. II, 1:20179 (BARC-827) 
BERYLLIUM/OSCILLATOR STRENGTHS 
Variational Bethe-Goldstone calculations of atomic oscillator 
strengths. Be sequence, 1:21520 
BERYLLIUM/PHOTONUCLEAR REACTIONS 
J/psi production by neutrons and photons and dimuon 
continuum (Cross sections, review), 1:21589 (SLAC-191) 
BERYLLIUM/PHYSICAL RADIATION EFFECTS 
NRL Van de Graaff operation, 1 January-31 December 1974. 
Interim report, 1:20015 (AD-A-014507) 
BERYLLIUM/PROTON REACTIONS 
Parity violation in P-P P-Be reactions (15 MeV), 1:21558 
(CONF-750636-P1) 
Pion production from nuclei bombarded by protons of |, 2, and 
3 GeV (Differential cross sections), 1:21591 
BERYLLIUM/VACUUM COATING 
Vacuum potting technique for metallographic specimens using 
black epoxy resin and black alumina filler, 1:19903 
BERYLLIUM 7/RADIATION MONITORING 
Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, *'Pu, Tc, and pollutants from fossil fuel facilities 
in surface air in Washington State), 1:20881 (BNWL- 
2000( Pt.3)) 
BERYLLIUM 7/RADIOMETRIC ANALYSIS 
Possibility of "Be, Fe, and "Ge decays recording by a 
roportional counter (For solar neutrino detection based on 
Be, Be, or Gal Ge reactions), 
1:20756 (CONF-750636-P2) 
BERYLLIUM 9 TARGET/NEUTRON REACTIONS 
Cross sections for forward-angle elastic scattering of 7.55 MeV 
neutrons: a survey. Final report, 1:21737 (AD-A-008014) 
BERYLLIUM 9 TARGET/PROTON REACTIONS 
Energy from charged particle reactions among light nuclei, 
1:21728 
BERYLLIUM ALLOYS/COMPATIBILITY 
Prevention of galvanic corrosion and electrochemical behavior 
of selected structural material, 1:19999 (SAND-75-5901) 
BERYLLIUM ALLOYS/PHASE STUDIES 
Structure of the beryllium-boron system, 1:19913 (UCRL-Trans- 
10786) 
BERYLLIUM ALLOYS/TEXTURE 
Structure of the beryllium-boron system, 1:19913 (UCRL-Trans- 
10786) 
BERYLLIUM CARBIDES/MATERIALS TESTING 
Ceramic materials for fusion, 1:22319 


BERYLLIUM ISOTOPES/ISOTOPE PRODUCTION 

Li, Be, and B production in proton-induced reactions: 
implications for astrophysics and space radiation effects, 
1:21741 

BERYLLIUM MODERATORS 
See BERYLLIUM 
BERYLLIUM OXIDES/EXOELECTRONS 
Investigation of EPR, TLD, and TSEE of BeO ceramic, 1:20775 
Some unusual TSEE effects on BeO, 1:20720 
BERYLLIUM OXIDES/MATERIALS TESTING 
Ceramic materials for fusion, 1:22319 
BERYLLIUM OXIDES/PYROELECTRIC EFFECT 
Excitation of BeO with gases, 1:20719 
BERYLLIUM OXIDES/SURFACE FINISHING 

Production engineering measures to manufacture super fine 
finish beryllia. Quarterly progress report No. 2, 1 Oct-31 Dec 
1974, 1:20051 (AD/A-005270) 

BERYLLIUM OXIDES/THERMOLUMINESCENCE 

Investigation of EPR, TLD, and TSEE of BeO ceramic, 1:20775 

BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BETA RADIOGRAPHY/EQUIPMENT 
Liquid crystal imaging of radiograms (Patent), 1:20523 
BETA SPECTROMETERS/DESIGN 
Scintillation spectrometer (Patent; well type), 1:20754 
BETATRONS/MAGNETIC FIELDS 
Accelerator magnetic field with large azimuthal variation, 
1:20580 
BETAVOLTAIC CELLS/DESIGN 
Radioisotope battery using Schottky barrier devices, 1:18831 
BETHE-SALPETER EQUATION/SPINORS 

Spinor-spinor Bethe-Salpeter equations: short-distance expansion 
of the solutions (Renormalizable gauges), 1:21709 (CONF- 
740653-P1) 

BEVERAGES/CONTAMINATION 
Fate of DDT in grape juice when fermented and distilled into 
arak, 1:21146 
BICYCLES/VIABILITY 
Bicycle transportation, 1:19514 (PB-244938) 
BI-GAS PROCESS/SLAGS 

Materials Science Division second quarterly report for period 
ending March 15, 1975 (Gasification plant materials), 
1:18415 (ANL-75-XX-2) 

Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 

BIKINI/RADIATION MONITORING 
Preliminary evaluation of the radiological quality of the water on 
Bikini and Eneu Islands, 1:20999 (UCRL-51971) 
BILIARY STARS/BLACK HOLES 
Search for observational evidence for black holes, 1:21361 
BINARY STARS/STAR EVOLUTION 

General discussion. The evolutionary origin of massive x-ray 
binaries and the total number of massive stars with collapsed 
close companion in the galaxy, 1:21372 

BINARY STARS/STAR MODELS 

Physics of binary x-ray sources (Her X-1, Cen X-3, Cyg X-1, 

Sco X-1, and Cyg X-3), 1:21371 
BINARY STARS/WHITE DWARF STARS 

Communication of A. G. W. Cameron (Pulsating x-rays from a 

white dwarf in a close binary system), 1:21356 
BINARY STARS/X-RAY SPECTRA 

Neutron stars, black holes and binary x-ray sources, 1:21362 

Observational results on compact galactic x-ray sources (Her X- 
1, Cyg X-1, Cyg X-3, Cen X-3, 2U1700-37, 2U0900-40, 
5MX-1), 1:21370 

BINARY-FLUID SYSTEMS/COMPARATIVE EVALUATIONS 

Comparison of brine production methods and conversion 
processes for geothermal electric power generation. 
Geothermal research study in the Salton Sea region of 
California, 1:18975 (EQL-10) 

BINARY-FLUID SYSTEMS/PERFORMANCE 

Power production from high salinity geothermal waters 

(abstract), 1:18979 
BIOCHEMICAL FUEL CELLS/DESIGN 

Bioautofuel cell for pacemaker power, 1:19704 

Design considerations for an implantable fuel cell to power an 
artificial heart, 1:19703 

BIOCHEMISTRY 
Biomedical and Environmental Research Program of the LASL 
Health Division. Progress report, January-December 1975, 
1:21266 (LA-6313-PR) 
BIOLOGICAL DOSEMETERS/DESIGN 
Composite fission dosemeter for fast neutrons (Patent; based on 
kerma in biological dosemeters), 1:20750 
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BIOLOGICAL EVOLUTION/BIOLOGICAL MODELS 
Evolution of continuous variation: direct approach through joint 
distribution of genotypes and phenotypes, 1:21131 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOLOGICAL WASTES 
BIOMASS 
BLOOD 
FOOD 
FOREST LITTER 
LEAVES 
MILK 
ORGANS 
PLANTS 
TISSUES 
BIOLOGICAL MATERIALS/BIOMEDICAL RADIOGRAPHY 
Correlation of acta scanner number with electron density. 
Technical note, 1:21154 (AD-A-013254) 
BIOLOGICAL MATERIALS/ELECTRON MICROSCOPY 
Development of methodology for low exposure, high resolution 
electron microscopy of biological specimens, 1:20806 
BIOLOGICAL MATERIALS/RADIATION DOSE 
DISTRIBUTIONS 
Theory of RBE. Third triennial report, | January 1967-31 
December 1975 (Model based on tracks of heavy ions in 
nuclear emulsions), 1:21190 (COO-1671-63) 
BIOLOGICAL STRESS 
Effect of chronic conflict on the blood pressure of rats with a 
genetic susceptibility to experimental hypertension, 1:21079 
BIOLOGICAL VARIABILITY/BIOLOGICAL MODELS 
Evolution of continuous variation: direct approach through joint 
distribution of genotypes and phenotypes, 1:21131 
BIOLOGICAL VARIABILITY/RADIOSENSITIVITY EFFECTS 
Relationship of strain, sex, and body weight to survival following 
sublethal whole-body x-irradiation (Mice), 1:21260 
BIOLOGICAL WASTES/WASTE PROCESSING 
Evaporative concentration of waste sludges with incinerator 
exhaust gases (Patent), 1:20546 
BIOLOGY 
See also CYTOLOGY 
GENETICS 
BIOLOGY/RESEARCH PROGRAMS 
Annual research summary, 1975 (Purdue University), 1:22330 
(NP-20888) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and 
algae.) 


lgae. 
See also PLANTS 
BIOMASS/DECOMPOSITION 
Flower power: prospects for photosynthetic energy, 1:19640 
BIOMASS/SOLAR ENERGY CONVERSION 
Production of solar ethanol from Australian forests, 1:18912 
(S.E.S.-75/5) 
Systems study of fuels from sugarcane, sweet sorghum, and sugar 
beets. Third quarterly report, 1:18855 (TID-27032) 
BIOMASS/USES 
Potential impact of energy farming for conserving the fossil-fuel 
energy requirements of food production, 1:19649 
BIOMEDICAL RADIOGRAPHY 
Correlation of acta scanner number with electron density. 
Technical note, 1:21154 (AD-A-013254) 
Visual detection and localization of radiographic images, 
1:21157 
BIOMEDICAL RADIOGRAPHY/FAST NEUTRONS 
Medical use of fast neutrons in radiotherapy and radiography, 
1:21232 
BIOTITE/PERMEABILITY 
Permeability of a biotite monzogranite at elevated temperatures 
(Abstract), 1:18994 
BIRDS/BEHAVIOR 
Birds of the Chukotski Peninsula and Wrangel Island (Falco 
peregrinus), 1:21076 (ERDA-tr-133) 
BIRDS/POPULATIONS 
Birds of the Chukotski Peninsula and Wrangel Island (Falco 
peregrinus), 1:21076 (ERDA-tr-133) 
BISMUTH/CRYSTAL STRUCTURE 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
BISMUTH/HYPERFINE STRUCTURE 
Analysis of the configurations 5d*6s? in Pt I through Hg III and 
5d°6P in Pt I through Bi VI, 1:21488 
BISMUTH/REDUCTION 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
BISMUTH/SOLUBILITY 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
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BISMUTH/SURFACE TENSION 
Annotated bibliography for liquid metal surface tensions of 
groups III-A, IV-A, and V-A metals (82 references), 1:19964 
(IS-3829) 
BISMUTH 209 TARGET/NEUTRON REACTIONS 
Production cross sections of some micro and millisecond isomers 
with 14.8 MeV neutrons, 1:21746 
BISMUTH ALLOYS/SORPTIVE PROPERTIES 
Study of tritium removal from fusion reactor blankets of molten 
salt and lithi 1:22211 (ORNL/TM-5104) 
BISMUTH IONS/COLLISIONS 
lon-implanted surface alloys in copper and aluminium, 1:21472 
BITUMINOUS COAL/CHEMICAL COMPOSITION 
Reserve base of U.S. coals by sulfur content (in two parts). 2. 
The western states, 1:18528 (BM-IC-8693) 
BITUMINOUS COAL/HYDROGENATION 
Rapid devolatilization and hydrogasification of bituminous coal, 
1:18472 
BITUMINOUS COAL/PYROLYSIS 
Rapid devolatilization and hydrogasification of bituminous coal, 
1:18472 
BLACK HOLES 
Neutron stars, black holes and binary x-ray sources, 1:21362 
Search for observational evidence for black holes, 1:21361 
BLACK HOLES/GRAVITATIONAL COLLAPSE 
Black hole, 1:21360 
BLACK HOLES/ROTATION 
Black hole, 1:21360 
BLACK HOLES/STAR EVOLUTION 
Black hole, 1:21360 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 


LASTS 
See EXPLOSIONS 
BLOOD 
See also BLOOD PLASMA 
BLOOD/X-RAY EMISSION ANALYSIS 

Demonstration of whole blood analysis using proton-induced x- 

ray emission, 1:21258 
BLOOD PLASMA/CHEMICAL: ANALYSIS 

Concentration of radium and plutonium in plasma of beagle 

puppies (7**Ra, **°Pu), 1:21288 (COO-119-250) 
BLOOD PLATELETS/THROMBOPOIESIS 

Production, purification and assay of thrombopoietin. Progress 
report, June 1, 1973-Julty 31, 1976 (Mice, *S tracer 
technique, X radiation), 1:21237 (ORO-4465-14) 

BLOOD SERUM/BIOLOGICAL EFFECTS 

Characteristics of the uridine uptake system in normal and 
polyoma transformed hamster embryo cells, 1:21091 (UR- 
3490-869) 

BLOWDOWN/PRESSURE DROP 

Evaluation of pressure drop across area changes during 
blowdown. Quarterly progress report for period ending June 
30, 1975 (BWR;PWR), 1:19345 (COO-2152-19) 

Evaluation of pressure drop across area changes during 
blowdown. Quarterly progress report, April 1, 1975-June 30, 
1975 (BWR; PWR), 1:19346 (COO-2152-19) 

Evaluation of pressure drop across area changes during 
blowdown. Quarterly progress report for period ending 
September 30, 1975 (BWR; PWR), 1:19347 (COO-2152-20) 

L 


(Brookhaven National Laboratory.) 
BNL/MONITORING 
BNL Laboratory hoods: rationalization for exemption from 
monitoring and reporting requirements, 1:20942 (BNL-21306) 
BNL/RADIATION MONITORING 
BNL Laboratory hoods: rationalization for exemption from 
monitoring and reporting requirements, 1:20942 (BNL-21306) 
BODY 
See also HEMATOPOIETIC SYSTEM 
ORGANS 


TISSUES 
BODY/CHEMICAL COMPOSITION 
Changes in body chemical composition with age measured by 
total-body neutron activation, 1:20166 
BODY COMPOSITION/SEASONAL VARIATIONS 
Seasonal changes in body composition and caloric content of 
Great Basin rodents ((Perognathus parvus, Eutamias minimus, 
Peromyscus maniculatus, Reithrodontomys megalotis, 
Onychomys leucogaster and Dipodomys ordi)), 1:20980 
BODY TEMP RATURE/BIOLOGICAL RADIATION EFFECTS 
Influence of the heat load on the body temperature, respiration 
and ju!se rates of dogs subjected to chronic gamma 
irradiation, 1:21257 (ERDA-tr-99) 
BOHUNICE A-1 REACTOR/REACTOR CONTROL SYSTEMS 
Reliability analysis of the automatic control of the A-1 power 
plant coolant temperature, 1:19275 (EGU-05120212) 
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BOILER FUEL/PRODUCTION 
ey of gaseous and liquid fuels from crude oil (Patent), 
BOILERS/CONTROL SYSTEMS 
Power Plant Control System Design: the application of analytical 
techniques, 1:19034 (CONF-741189-) 
BOILERS/CORROSION 
Corrosion in boilers (a bibliography with abstracts). Report for 
1964-Jul 1975, 1:19036 (NTIS/PS-75/555) 
BOILERS/CORROSION PROTECTION 
Effect of oxygen in neutral runs, 1:19039 (BNWL-tr-154) 
BOILERS/DESIGN 
Coal power and combustion. Quarterly report, April-June 1975, 
1:18570 (ERDA-76-31-2) 
BOILERS/MATHEMATICAL MODELS 
Dynamic model for mystic No. 4, 1:19027 (CONF-741189-) 
Evolution of a successful modeling program, 1:19026 (CONF- 
741189-) 
Large scale boiler simulation, 1:19035 (CONF-741189-) 
Model evaluation and applications, 1:19028 (CONF-741189-) 
Part I: meeting the industry's needs with dynamic modeling, 
1:19029 (CONF-741189-) 
Proceedings of the seminar on boiler modeling, Bedford, 
Massachusetts, November 6-7, 1974, 1:19025 (CONF-741189- 


) 
Thermofluid process dynamics in boiler modeling, 1:19033 
(CONF-741189-) 
BOILERS/OPERATION 
Experience in burning low-sulphur coal from the Gillette, 
Wyoming area, 1:18569 (CONF-741070-) 
Large scale boiler simulation, 1:19035 (CONF-741189-) 
Model evaluation and applications, 1:19028 (CONF-741189-) 
Optimal dynamic generation control using variable pressure 
steam generators, 1:19031 (CONF-741189-) 
Part I: meeting the industry's needs with dynamic modeling, 
1:19029 (CONF-741189-) 
Thermofluid process dynamics in boiler modeling, 1:19033 
(CONF-741189-) 
BOILERS/PERFORMANCE 
Evolution of a successful modeling program, 1:19026 (CONF- 
741189-) 
Retrofitting oil and gas-fired boilers for low Btu gas, 1:19032 
(CONF-741189-) 
BOILERS/RETROFITTING 
Retrofitting oil and gas-fired boilers for low Btu gas, 1:19032 
(CONF-741189-) 
BOILING 
See also NUCLEATE BOILING 
BOILING/RESEARCH PROGRAMS 
Liquid-liquid surface impaction. Progress report, April 1, 1975- 
June 30, 1975, 1:20506 (COO-2512-3) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLOMETERS/CONTROL SYSTEMS 
Magnetic stabilization of the operating point for the 
superconductive bolometer, 1:20343 
BOLOMETERS/STABILIZED SUPERCONDUCTORS 
Magnetic stabilization of the operating point for the 
superconductive bolometer, 1:20343 
BOLTZMANN COLLISION INTEGRAL 
See BOLTZMANN EQUATION 
BOLTZMANN EQUATION/NUMERICAL SOLUTION 
ANISN-L, a CDC-7600 code which solves the one-dimensional, 
multigroup, time dependent transport equation by the method 
of discrete ordinates, 1:21853 (UCID-17106) 
BOLTZMANN TRANSPORT EQUATION 
See BOLTZMANN EQUATION 
BONE CELLS/CELL PROLIFERATION 
Possible model for osteoclast nuclei kinetics (EHDP), 1:21114 
(COO-119-250) 
BONE CELLS/DOSIMETRY 
Preliminary report of cells at risk at the bone surface in 
trabecular bone, 1:21113 (COO-119-250) 
BONE DISEASES 
See SKELETAL DISEASES 
BONE MARROW/BIOLOGICAL RADIATION EFFECTS 
Influence of prolonged fractionated irradiation on the nucleic 
acid metabolism in rat bone marrow, 1:21239 (ERDA-tr-99) 
BONE MARROW/BIOLOGICAL RECOVERY 
Recovery of radioresistance and hematogenic stem cells (y rays; 
mice), 1:21202 (ERDA-tr-99) 
BONE MARROW/CHEMICAL COMPOSITION 
Observations on i yhemopoietic marrow. Annual report, 15 
July 1975-14 July 1976, 1:21178 (SAN-899X4) 
BONE MARROW/IMMUNE 
Observations on tic marrow. Annual report, 15 
July 1975-14 July 1976, 1: 21178 (SAN. 899X4) 


BONE MARROW/PATHOLOGY 


BONE MARROW/PATHOLOGY 

Angio-immunoblastic lymphadenopathy: diagnosis and clinical 

course, 1:21175 
BONE MARROW/RADIATION DOSES 

Fifty year dose commitment to various 0} and tissues from 

inhalation of '*Xe, 1:21262 (CONF-7 1) 
BONE MARROW/SCINTISCANNING 

Bone marrow scanning with **Fe. Regeneration and extension of 

marrow after ablative doses of radiotherapy, 1:21160 
BONE MARROW CELLS/BIOLOGICAL RADIATION 

EFFECTS 

Cytogenetic investigations in the case of six-year irradiation of 
dogs, 1:21248 (ERDA-tr-99) 

BONE TISSUES/BIOPSY 

Analysis of bone formation in rib biopsies from beagle dogs, 
1:21133 (COO-119-250) 

BONE TISSUES/DECONTAMINATION 

Decorporation of *'Am from mouse bone using Zn-DPTA, 
parathyroid hormone, and ammonium chloride (®Sr), 1:21275 
(COO-119-250) 

BONE TISSUES/GROWTH 

Analysis of bone formation in rib biopsies from beagle dogs, 
1:21133 (COO-119-250) 

Possible model for osteoclast nuclei kinetics (EHDP), 1:21114 
(COO-119-250) 

Preliminary report: comparison of bone formation in various 
sites in trabecular bone from a five year old beagle, 1:21073 
(COO-119-250) 

BONE TISSUES/HISTOLOGY 

Preliminary report of cells at risk at the bone surface in 

trabecular bone, 1:21113 (COO-119-250) 
BONE TISSUES/RADIATION DOSES 

Fifty year dose commitment to various organs and tissues from 

inhalation of "Xe, 1:21262 (CONF-760444-1) 
BONE TISSUES/RADIONUCLIDE KINETICS 

Interaction of actinides with glycoprotein in bone (Beagles), 
1:21289 (COO-119-250) 

Study of the distribution of californium-252 by methods of auto- 
and histoautoradiography, 1:21293 (ERDA-tr-99) 

BONE TISSUES/SARCOMAS 
Fission fragment induction of bone sarcomas (Cf), 1:21276 
(COO-119-250) 
BONES 
See SKELETON 
BOOTSTRAP MODEL/STATISTICS 

Numerical studies of the statistical bootstrap model, 1:21595 
(CONF-740653-P2) 

Statistical bootstrap, 1:21598 (CONF-740653-P2) 

BORATES/ELECTRONIC STRUCTURE 
Semi-empirical MO calculations of some boroxines, 1:20206 
BOREHOLES/GAMMA LOGGING 

Pluton thermal evolution modeling and observation in GT-2 

(Abstract), 1:18967 
BOREHOLES/INDUCTION LOGGING 

Hydraulic fracturing in an communication between two adjacent 

wellbores (Abstract), 1:18987 
BOREHOLES/NEUTRON-GAMMA LOGGING 
Pulsed neutron logging system for inelastic scattering gamma 
rays with gain compensation (Patent), 1:20819 
BOREHOLES/SONIC LOGGING 
Geology of the LASL Fenton Hill site (Abstract), 1:18959 
BORIDES/COMPACTING 

Results of testing with an isostatic compaction facility for 
pressures up to 15,000 atmospheres on metallic and 
nonmetallic powders, 1:20058 (UCRL-Trans-10787) 

BORIDES/ELECTRIC CONDUCTIVITY 

Electrical and thermoemission properties of alloys of lanthanum 
and cerium hexaborides with transition metals, 1:20079 
(AD/A-005980) 

BORIDES/THERMOELECTRIC PROPERTIES 

Electrical and thermoemission properties of alloys of lanthanum 
and cerium hexaborides with transition metals, 1:20079 
(AD/A-005980) 

BORN-GREEN-YVON EQUATION 
See BOLTZMANN EQUATION 
BOROHYDRIDES/CRYSTAL STRUCTURE 

Spectroscopic properties of rare earth borohydrides: Er(BH,)3- 
3THF in pure and mixed crystals. Technical report No. 7, 1 
Jan-1 Jun 1975, 1:20200 (AD-A-010856) 

BORON/SUPERCONDUCTIVITY 

Mound Laboratory activities for the Division of Physical 

Research: July-December 1975, 1:20288 (MLM-2296) 
BORON 11 TARGET/PROTON REACTIONS 
ne charged particle reactions among light nuclei, 
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BORON ALLOYS/CHEMICAL PREPARATION 
Boron-filled elastomers (SANL 252-056) (Vinyl copolymer; 
Viton A fluoroelastomer; physical characteristics), 1:20110 
(MLM-2315) 
BORON ALLOYS/PHASE STUDIES 
Structure of the beryllium-boron system, 1:19913 (UCRL-Trans- 
10786) 
BORON ALLOYS/PHYSICAL PROPERTIES 
Boron-filled elastomers (SANL 252-056) (Vinyl copolymer; 
Viton A fluoroelastomer; physical characteristics), 1:20110 
(MLM-2315) 
BORON ALLOYS/RADIATION DOSES 
LPTR irradiation of University of Pennsylvania MetGlas 
samples, 1:20030 (UCID-17077) 
BORON ALLOYS/SINTERING 
Preliminary investigation of liquid phase sintering in ferrous 
systems, 1:19894 (LBL-3549) 
BORON ALLOYS/TEXTURE 
Structure of the beryllium-boron system, 1:19913 (UCRL-Trans- 
10786) 
BORON CARBIDES/MATERIALS TESTING 
Ceramic materials for fusion, 1:22319 
BORON CARBIDES/PHYSICAL RADIATION EFFECTS 
Helium retention and its effect on boron carbide irradiated in a 
fast reactor, 1:19277 (HEDL-SA-955) 
BORON CARBIDES/SINTERING 
Kinetic analysis of the sintering of boron carbide, 1:20060 
(UCRL-Trans-1 1029) 
BORON FLUORIDES/GAS CHROMATOGRAPHY 
Selective chromatographic separation of sulfur dioxide with 
organic reagents (Patent), 1:20188 
BORON IONS/RANGE 
Damage profiles and annealing of Si(B) implants (7-60 keV 
boron ions), 1:20033 
BORON ISOTOPES/ISOTOPE PRODUCTION 
Li, Be, and B production in proton-induced reactions: 
implications for astrophysics and space radiation effects, 
1:21741 
BORON NITRIDES/FABRICATION 
Method of forming an abrasive compact of cubic boron nitride 
(Patent), 1:20061 
BORON NITRIDES/MATERIALS TESTING 
Ceramic materials for fusion, 1:22319 
BORON SILICATES/RADIATION EFFECTS 
Thermal and radiation effects on borosilicate waste glasses (For 
incorporation of radioactive wastes), 1:18778 (BNWL-SA- 
5534) 
BORON SILICATES/TEMPERATURE EFFECTS 
Thermal and radiation effects on borosilicate waste glasses (For 
incorporation of radioactive wastes), 1:18778 (BNWL-SA- 
5534) 
BRASS/CORROSION PROTECTION 
New experience with neutral transport, 1:20002 (BNWL-tr-164) 
BRASSICA/RESPIRATION 
Respiration of cotyledons after gamma irradiation of seeds at 
doses stimulating development, 1:21224 (ERDA-tr-99) 
BRAZIL 
Bonn could indirectly help Brazil become a nuclear power 
(International attention paid attitude of Federal Government. 
The sale of nuclear plants has inherent safety risks), 1:19072 
(ERDA-tr-116) 
BRAZIL/NATURAL RADIOACTIVITY 
Radiochemical and radioecological studies on Brazilian areas of 
high natural background. Progress report, October 30, 1974- 
October 30, 1975 (Etiology of radioinduced chromosomal 
aberrations in human lymphocytes), 1:21264 (COO-3489-8) 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREEDER REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
BREEDER REACTORS/COOLANTS 
Evaluation of alternate secondary (and tertiary) coolants for the 
molten-salt breeder reactor, 1:19158 (ORNL/TM-5325) 
BREEDER REACTORS/MEETINGS 
Seminar on prospects for fission and fusion breeders, 1:22207 
(ERDA-tr-129) 
BREEDING BLANKETS/BOUNDARY CONDITIONS 
Possibility of using turbulent plasma blanket, 1:21910 (CONF- 
750905-P1) 
BREEDING BLANKETS/BOUNDARY LAYERS 
RINGBOOG: a toroidal discharge in 2 gas blanket, 1:22209 
(CONF-750905-P1) 
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BREEDING BLANKETS/DESIGN 
Low activity aluminum blanket, 1:22217 (BNL-21159) 
BREEDING BLANKETS/HYBRID SYSTEMS 
233) breeding and neutron multiplying blankets for fusion 
reactors, 1:22212 (UCRL-77284) 
Molten salt blanket calculations for a tokamak fusion-fission 
hybrid reactor, 1:22225 (MATT-1236) 
BREEDING BLANKETS/NEUTRON REACTIONS 
Effect of neutron constants on the neutron physics calculation of 
a — reactor blanket, 1:22312 (UCRL-Trans- 
il ) 
Reference Theta-Pinch Reactor (RTPR) nucleonic desi; 
analysis by perturbation theory, 1:22305 (PA -6272- 


BREEDING BLANKETS/NEUTRON SPECTRA 
238l) pulsed sphere measurements and CTR fusion-fission blanket 
calculations, 1:22213 
Measurements of the neutron spectra from materials used in 
fusion reactors and calculations using the ENDF/B-III and -IV 
neutron libraries, 1:22318 
BREEDING BLANKETS/PERFORMANCE TESTING 
Calculated performance of various structural materials in fusion- 
reactor blankets, 1:22327 
BREEDING BLANKETS/SHIELDING 
Application of Bondarenko formalism to fusion reactors, 
1:22257 
BREEDING BLANKETS/STRESSES 
Structural effects on fusion reactor blankets due to liquid metals 
in magnetic fields, 1:22216 (BNL-20991) 
BREEDING BLANKETS/TRANSPORT THEORY 
Comparative analysis of a fusion reactor blanket in cylindrical 
and toroidal geometry using Monte Carlo, 1:22224 (MATT- 
1234) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES/CHEMICAL ANALYSIS 
Atomic absorption methods of analysis of oilfield brines: barium, 
calcium, copper, iron, lead, lithium, magnesium, manganese, 
potassium, sodium, strontium, and zinc, 1:18655 (BM-RI- 
7861) 
BROMIDES/METABOLISM 
Methyl! bromide residues in fumigated cocoa beans, 1:20992 
BROMIDES/ULTRAVIOLET SPECTRA 
Optical spectra of the dibromide and diiodide ions in the matrix- 
isolated M*Br,~ and M*I,~ species (M = Na, Li, or K; 17°K), 
1:20228 
BROMINE/MEASURING METHODS 
Direct measurements of stratospheric chlorine and bromine, 
1:20940 
BROMINE 80/HOT ATOM CHEMISTRY 
Stereochemistry of the bromine for chlorine exchange following 
*Br(n »y)/sup 80m/Br and /sup 82m( 80m ')/Br( IT )/sup 
82(80)/Br in diastereomeric 2,3 hl , 1:20274 
BROMINE 80/ISOMERIC TRANSITIONS 
Stereochemistry of the bromine for chlorine exchange following 
Br(n,y)/sup 80m/Br and /sup 82m(80m)/Br(IT)/sup 
82(80)/Br in diastereomeric 2,3-dichlorobutanes, 1:20274 
BROMINE 82/ISOMERIC TRANSITIONS 
Stereochemistry of the bromine for chlorine exchange following 
*Br( n,y)/sup 80m/Br and /sup 82m(80m 
- 82(80)/Br in diastereomeric 2,3 1:20274 
BROMINE IONS/ION-ATOM COLLISIONS 
Use of collision data to determine parameters of the terms of a 
negative-ion-atom system (Interaction potential), 1:21512 
BROMODEOXYURIDINE 
See BUDR 
BROOKHAVEN AGS 
(Alternating-Gradient Synchrotron.) 
BROOKHAVEN AGS/MAGNETIC SPECTROMETERS 
BNL multiparticle spectrometer and its use with polarized 
targets, 1:20582 (BNL-20415) 
Polarized proton target for the MPS (Multiparticle spectrometer 
(MPS)), 1:20639 (BNL-20415) 
BROOKHAVEN AGS/PARTICLE BOOSTERS 
Performance of the BNL 200 MeV proton linear accelerator, 
1:20568 
BROOKHAVEN AGS/PERFORMANCE 
Status report on post conversion AGS and future developments 
at the AGS, 1:20567 
BROOKHAVEN AGS/PLANNING 
Status report on post conversion AGS and future developments 
at the AGS, 1:20567 
BROOKHAVEN AGS/SECONDARY BEAMS 
AGS secondary beams and parameters, FY75, 1:20550 (BNL- 
20415) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 


BROWN COAL/DEMAND FACTORS 
Energy program of the German Federal Republic (Energy policy 
of Ae 18, 1973), 1:19548 (UCRL-Trans-10766) 
BUBBLE CHAMBERS/BEAM SEPARATORS 
Magneto-optical system for rf-separated particles in the 
Lyudmila liquid-hydrogen chamber, 1:20651 
Rf separator of the Lyudmila liquid-hydrogen bubble chamber. I, 
1:20652 
Rf separator for the Lyudmila liquid-hydrogen bubble chamber. 
Il. Deflectors, 1:20653 
Rf separator for the Lyudmila liquid-hydrogen bubble chamber 
Ill. Rf power supply, 1:20654 
BUBBLE CHAMBERS/DATA PROCESSING 
Design of a graphics processor, 1:22354 (RL-75-190) 
BUDGETS/ALLOCATIONS 
Federal revenue sharing model for Tennessee (Example: effect 
of construction of Clinch River Breeder Reactor, nuclear fuel 
reprocessing plant, and coal-fired power plant in Harriman 
Quad), 1:19454 (ORNL/RUS-10) 
BUDGETS/GOVERNMENT POLICIES 
Federal revenue sharing model for Tennessee (Example: effect 
of construction of Clinch River Breeder Reactor, nuclear fuel 
reprocessing plant, and coal-fired power plant in Harriman 
Quad), 1:19454 (ORNL/RUS-10) 
BUDKER ACCELERATORS 
See PLASMA BETATRONS 
BUDR 
( Bromodeoxyuridine.) 
BUDR/BIOSYNTHESIS 
Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Technical progress report, June 1, 1975- 
December 22, 1975 (UV radiation), 1:21086 (COO-2468-2) 
BUDR/RADIOSENSITIVITY EFFECTS 
Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Technical progress report, June 1, 1975- 
December 22, 1975 (UV radiation), 1:21086 (COO-2468-2) 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
Contribution on upgrading of colliery waste, 1:18515 
BUILDING MATERIALS/CORROSION 
Air pollution effects on materials (a bibliography with abstracts). 
Report for 1964-Oct 1975, 1:19995 (NTIS/PS-75/760) 
BUILDING MATERIALS/MECHANICAL PROPERTIES 
Properties of nc perconducting technical solids at low 
temperatures: an update, 1:19885 
BUILDING yo PROPERTIES 
Properties of n onducting technical solids at low 
temperatures: an update, 1:19885 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOUSES 
OFFICE BUILDINGS 
BUILDINGS/AIR CONDITIONING 
Energy recovery system (Patent), 1:19790 
P concept for determining the need for air conditioning 
for buildings based on building thermal response and human 
comfort, 1:19786 (NBS-BSS-71 ) 
BUILDINGS/DESIGN 
Buildings and energy: problems and perspectives, 1:19785 
BUILDINGS/ENERGY CONSERVATION 
Buildings and energy: problems and perspectives, 1:19785 
Eco-design project, 1:19789 
Energy conservation, 1:19505 (CONF-760205-) 
Estimates of profitability in conjunction with measures taken in 
existing buildings to save energy, 1:19784 
Long term strategy for energy conservation in building, 1:19788 
BUILDINGS/SAFETY ENGINEERING 
Meteorological and engineering approach to the regionalization 
of tornado wind criteria for nuclear power plant design, 
1:20869 (TID-27015) 
BUILDINGS/SHIELDING 
Additional adjoint Monte Carlo studies of the shielding of 
concrete structures against initial gamma radiation. Final 
report, 1:21848 (AD-A-014504) 
BUILDINGS/SOLAR SPACE HEATING 
Solar heating proof-of-concept experiment for a public school 
building. Report for January-May 1974, 1:18927 (PB-240610) 
Solar heated building, 1:18933 
BUILDINGS/SPACE HEATING 
Heat-pump system for hot-water room-heating (Patent), 1:19787 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BURNERS/DESIGN 
Chrysler burner program, 1:19844 (TEC-76/002) 
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BURST CAN MONITORS 

See FAILED ELEMENT MONITORS 
BURST SLUG MONITORS 

See FAILED ELEMENT MONITORS 
BUSES/FUEL ECONOMY 

Potential for motor vehicle fuel economy improvement. Report 
to the Con . Special Congressional report, Jun-Oct 1974, 
1:19827 (PB-241770) 

Study of potential for motor vehicle fuel economy improvement. 
Truck and Bus Panel report No. 7. Special Congressional 
report, Jun-Oct 1974, 1:19832 (PB-241777) 

BUSES/REGULATIONS 
— assessment of the 55 mile per hour speed limit. Final 
port, Aug 1974-Jun 1975, 5 19544 (PB-243481/9ST) 
BUSES/RESEARCH PROGRAM: 

Automotive energy efficiency (AEEP), 1:19809 (TEC- 
76/002) 

ERDA plans for vehicle systems, 1:19833 (TEC-76/002) 

BWR TYPE REACTORS 

See also COOPER REACTOR 

DOUGLAS POINT-I REACTOR 
DOUGLAS POINT-2 REACTOR 
GARIGLIANO REACTOR 
GE STANDARD REACTOR 
PILGRIM-1 REACTOR 

BWR TYPE REACTORS/BLOWDOWN 

Evaluation of pressure drop across area changes during 
blowdown. Quarterly progress report for period ending June 
30, 1975, 1:19345 (COO-2152-19) 

Evaluation of pressure drop across area changes during 
blowdown. Quarterly progress report, April 1, 1975-June 30, 
1975, 1:19346 (COO-2152-19) 

Evaluation of pressure drop across area changes during 
blowdown. Quarterly progress report for period ending 
September 30, 1975, 1:19347 (COO-2152-20) 

BWR TYPE REACTORS/CONTAINMENT SYSTEMS 

H-Division quarterly report, January-March 1976 (Lawrence 
Livermore Lab), 1:19883 (UCRL-50028-76-1) 

BWR TYPE REACTORS/CONTROL ELEMENTS 

Attachment and locking of finger control rods in a nuclear 

reactor of BWR type (Patent), 1:19282 
BWR TYPE REACTORS/ECCS 

Research program reactor safety technical report. Project RS 
37/2. ECC-Program: high pressure tests. Final report about 
blowdown-experiments with 4-rod-bundles. Part II-A. 
Calculation of the heat transfer coefficients, 1:19363 (NP- 
20817-P2A) 

Steam-water mixing studies related to emergency core-cooling 
system performance, 1:19387 

BWR TYPE REACTORS/FAILED ELEMENT MONITORS 

Method and apparatus for detection of nuclear fuel rod failures 

(Patent; LWR), 1:19085 
BWR TYPE REACTORS/FISSION PRODUCT RELEASE 

Light-Water-Reactor Safety Research Program: quarterly 
progress report, October-December 1975, 1:19334 (ANL-76- 
15 


BWR TYPE REACTORS/FLOWMETERS 
Development of mass flow measuring methods for unsteady two- 
phase streams, 1:19384 (ORNL-tr-4083) 
BWR TYPE REACTORS/FUEL CANS 
Method of operating a water-cooled nuclear reactor (Patent; 
zircaloy; UO,), 1:19083 
BWR TYPE REACTORS/FUEL CYCLE 
A survey of thorium utilization in thermal power reactors, 
1:19068 (IEA-TI-37) 
Nuclear fuel cycle, 1:19496 
BWR TYPE REACTORS/FUEL ELEMENT FAILURE 
CEPAN: method of analyzing creep collapse of oval cladding, 
1:19076 (CENPD-187-A) 
BWR TYPE REACTORS/IN CORE INSTRUMENTS 
Flux and power distributions in BWR multi-bundle fuel arrays, 
1:19075 (BNL-21038) 
BWR TYPE REACTORS/LOSS OF COOLANT 
Development of mass flow measuring methods for unsteady two- 
phase streams, 1:19384 (ORNL-tr-4083) 
Light-Water-Reactor Safety Research Program: quarterly 
— report, October-December 1975, 1:19334 (ANL-76- 
5) 


RELAPS computer code. I. Application to nuclear power-plant 

analysis, 1:19388 
BWR TYPE REACTORS/PRESSURE VESSELS 

Present state of fracture mechanical considerations in the 
assessment of safety of components of the primary circuit of 
light water moderated nuclear power plants, in particular 
poet he on account the authorization legislation for nuclear 
i tions, 1:19352 (EUR-5409d) 
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BWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 

Airborne releases from BWR’s for environmental impact 
evaluations, 1:19296 (NEDO-21159) 

Calculation of releases of radioactive materials in gaseous and 
liquid effluents from light-water-cooled power reactors, 
1:19192 (REG/G-1.1 13(4- 76)) 

BWR TYPE REACTORS/RADIOACTIVE WASTE DISPOSAL 

Cost-benefit analysis for radwaste systems for light-water-cooled 
nuclear power reactors, 1:19080 (REG/G-1.110(3-76)) 

BWR TYPE REACTORS/RADIOACTIVE WASTE 

PROCESSING 

Experiences in radioactive waste di | and their application 
to system designs, 1:19295 (CONF-741070-) 

BWR TYPE REACTORS/REACTOR ACCIDENTS 

Development of a computer code for thermal hydraulics of 
reactors (THOR), 1:19338 (BNL-50458) 

BWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 

Cost benefit analysis of instrumentation, supervision and control 
systems for nuclear power plants, 1:19278 (INIS-mf-2020) 

BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Aspects of two-phase, gas-liquid, separation related to nuclear 
steam supply systems, 1:19081 (WTHD-56) 

Thermal power plant (Patent; LWR), 1:19084 

BWR TYPE REACTORS/REACTOR INTERNALS 

Comprehensive vibration assessment program for reactor 
internals during preoperational and initial startup testing, 
1:19195 (REG/G-1.20(Rev.2)(5-76)) 

BWR TYPE REACTORS/REACTOR MATERIALS 

Code Case acceptability, ASME section III materials, 1:19196 
(REG/G-1.85(Rev.6)(5-76)) 

BWR TYPE REACTORS/REACTOR SAFETY 

Reactor safety and technology. Quarterly progress report, 
October 1-December 31, 1975, 1:19360 (LA-NUREG- 
6233PR) 

BWR TYPE REACTORS/RECOMBINERS 

Recuperative thermal recombining system for handling loss of 

coolant (Patent; LWR), 1:19086 
BWR TYPE REACTORS/RELIEF VALVES 

Containment systems analysis units NSS performance and safety 
analysis. Safety/relief valve discharge analytical models 
(amendment No. 1), 1:19362 (NEDO-20942-1) 

BWR;6 TYPE REACTORS 
See GE STANDARD REACTOR 


Cc 


CABBAGE 
See BRASSICA 
CABLES/MECHANICS 
Response of a cable with small curvature carrying an 
accelerating mass, 1:20302 (SAND-75-0312) 
CADMIUM/EMISSION SPECTROSCOPY 
Spectrographic determination of trace impurities in calcium 
fluoride. II, 1:20179 (BARC-827) 
Spectrographic determination of trace impurities in calcium 
fluoride. II, 1:20180 (BARC-829) 
CADMIUM/ORDER PARAMETERS 
Specific heat of composite superconductors in the proximity- 
effect regime, 1:19989 
CADMIUM/PROXIMITY EFFECT 
Specific heat of composite superconductors in the proximity- 
effect regime, 1:19989 
CADMIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Detection of sulfur dioxide utilizing a piezo-electric crystal 
coated with ethylenedinitrilotetraethanol, 1:20930 
CADMIUM/REDUCTION 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
CADMIUM/SOLUBILITY 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
CADMIUM/SPECIFIC HEAT 
Specific heat of composite superconductors in the proximity- 
effect regime, 1:19989 
CADMIUM 109/CARCINOGENESIS 
Mammalian biology grou of Pu, *"°Po, x radiation, 
Co, 'Sn, and '°Cd), 1:21267 (LA-6313- PR) 
CADMIUM 109/HEALTH HAZARDS 
Mammalian biology group (Hazards of Pu, "Po, x radiation, 
Se, “Co, and 1:21267 (LA-6313-PR) 
CADMIUM 109/METABOLIS: 
Mammalian biology grou ms - of Pu, *"°Po, x radiation, 
Se, "Co, and '®Cd), 1:21267 (LA-6313-PR) 
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CADMIUM 114 TARGET/NEUTRON REACTIONS 
Neutron capture cross sections from 0.1 to 3 MeV by activation 
measurements, 1:21796 
CADMIUM 114 TARGET/OXYGEN 16 REACTIONS 
Gamma ray linear polarization measurement following heavy ion 
bombardment of barium isotopes, 1:21767 (COO-3274-20) 
CADMIUM SELENIDES/PHOTOVOLTAIC EFFECT 
Applied research on II-VI compound materials for 
heterojunction solar cells. Quarterly progress report, January 
1-March 31, 1975, 1:18904 (NSF/RANN/SE/GI- 
38445X/PR/75/1) 
CADMIUM SULFIDE SOLAR CELLS/FABRICATION 
Applied research on II-VI compound materials for 
heterojunction solar cells. Quarterly progress report, January 
1-March 31, 1975, 1:18904 (NSF/RANN/SE/GI- 
38445X/PR/75/1) 
CADMIUM SULFIDES/PHOTOLUMINESCENCE 
Luminescence of CdS generated by high intensity excitation 
below the bandgap, 1:20123 
CADMIUM TELLURIDE SOLAR CELLS/FABRICATION 
Applied research on II-VI compound materials for 
heterojunction solar cells. Quarterly progress report, January 
1-March 31, 1975, 1:18904 (NSF/RANN/SE/GI- 
38445X/PR/75/1) 
CADMIUM TELLURIDES/RESEARCH PROGRAMS 
Semiannual status report No. 127, 1 July through 31 Dec 1974, 
1:20525 (AD-A-010925) 
CADMIUM-AIR BATTERIES/CATHODES 
Metal/air cells and air cathodes for use therein (Patent), 
1:19433 
CADMIUM-AIR BATTERIES/REVIEWS 
Characteristics of metal-air systems (67 references; 10 different 
anodes described), 1:19406 
CALCITE/ISOTOPE RATIO 
High 87/86 strontium ratios in deep-seated fracture-filling calcite 
from GT-2 (Abstract), 1:18969 
CALCITE/SHOCK WAVES 
Effect of the calcitic phase transition on the dynamic unitaxial 
strain yield strength of calcite rock (Abstract), 1:21342 
CALCIUM/ABSORPTION SPECTROSCOPY 
Atomic absorption methods of analysis of oilfield brines: barium, 
calcium, copper, iron, lead, lithium, magnesium, manganese, 
potassium, sodium, strontium, and zinc, 1:18655 (BM-RI- 
7861) 
CALCIUM/ACTIVATION ANALYSIS 
Changes in body chemical composition with age measured by 
total-body neutron activation, 1:20166 
Effect of aging on bone mass in adult women, 1:20165 
CALCIUM/DIFFUSION 
Mechanisms of calcium transport in small intestine. Overall 
review of the contract, September 1, 1972-March 1, 1976, 
1:21135 (COO-1668-81) 
CALCIUM/INTESTINAL ABSORPTION 
Calcium absorption and calcium binding protein synthesis in the 
chick: evidence for a 1,25-dihydroxycholecalciferol-like factor 
in solanum malacoxylon, 1:21141 
Involvement of cyclic AMP in the vitamin D mediated intestinal 
calcium absorptive mechanism, 1:21140 
Mechanisms of calcium transport in small intestine. Overall 
review of the contract, September 1, 1972-March 1, 1976, 
1:21135 (COO-1668-81) 
CALCIUM/METABOLISM 
Calcium absorption and calcium binding protein synthesis in the 
chick: evidence for a 1,25-dihydroxycholecalciferol-like factor 
in solanum malacoxylon, 1:21141 
Involvement of cyclic AMP in the vitamin D mediated intestinal 
calcium absorptive mechanism, 1:21140 
CALCIUM/NUCLEAR REACTION ANALYSIS 
Feasibility of neutron-gamma techniques for field analysis of 
fresh concrete, 1:20164 
CALCIUM/REVIEWS 
Involvement of cyclic AMP in the vitamin D mediated intestinal 
calcium absorptive mechanism, 1:21140 
CALCIUM/TARGETS 
Preparation and handling of calcium metal targets, 1:20628 
(AECL-5503) 
CALCIUM 40/ENERGY-LEVEL TRANSITIONS 
Spins and lifetimes of yrast states in “Ca, 1:21750 
CALCIUM CARBIDES/FORMATION HEAT 
Studies on calcium carbide (Report IV) combustion and heat of 
formation of calcium carbide, 1:20208 (LA-tr-76-12) 
CALCIUM FLUORIDES/CHEMICAL ANALYSIS 
Spectrographic determination of trace impurities in calcium 
fluoride. [I, 1:20179 (BARC-827) 
Spectrographic determination of trace impurities in calcium 
fluoride. III, 1:20180 (BARC-829) 


CALCIUM SILICATES/SORPTIVE PROPERTIES 

Carbonization of calcium metasilicate in a foam apparatus. II. 
Absorption of carbon dioxide by calcium metasilicate pulp 
under foam conditions, 1:20210 (RFP-Trans-190) 

CALCIUM SULFATES 
See also GYPSUM 
CALCIUM SULFATES/THERMODYNAMIC PROPERTIES 

Thermodynamic functions at saturation of several metal sulfates 
in aqueous sulfuric and deuterosulfuric acids at temperatures 
up to 350°C, 1:20201 

CALIBRATION STANDARDS/BIBLIOGRAPHIES 

Standard reference materials (a bibliography with abstracts). 
Report for 1964-Jul 1975 (141 references), 1:20160 
(NTIS/PS-75/667/6ST) 

CALIFORNIA/AIR POLLUTION 

Three-dimensional pollutant gradient study: 1972-1973 program. 

Final report, Feb 1972-Jun 1974, 1:20902 (PB-241982) 
CALIFORNIA/ENERGY POLICY 

California legislator cites many ways states can alleviate energy 

crunch (Functions of state energy commissions), 1:19561 
CALIFORNIA/ENERGY SOURCES 

California energy outlook (1985 to 2000), 1:19534 (UCRL- 

51966) 
CALIFORNIA/GEOLOGICAL SURVEYS 

Geological and seismological investigation for the 834, 836, and 
854 building complexes at LLL’s Site 300, 1:21337 (UCRL- 
52006) 

CALIFORNIA/GEOTHERMAL EXPLORATION 

Role of the State Lands Division in developing geothermal 

resources in California, 1:18971 
CALIFORNIA/GEOTHERMAL RESOURCES 

Experimental geothermal research facilities study (phase o). 
Volume 2. Final report, 1:18953 (PB-243756) 

Role of the State Lands Division in developing geothermal 
resources in California, 1:18971 

CALIFORNIA/LEGISLATION 

Role of the State Lands Division in developing geothermal 

resources in California, 1:18971 
CALIFORNIA/OIL FIELDS 

Sources of solids in injection waters, Wilmington field, 

California, 1:18605 (BM-RI-8031) 
CALIFORNIA/SEISMOLOGY 

Geological and seismological investigation for the 834, 836, and 
854 building complexes at LLL’s Site 300, 1:21337 (UCRL- 
52006) 

CALIFORNIA/WATER RESOURCES 

Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 

CALIFORNIUM 249/ENERGY LEVELS 

One- and three-quasiparticle states in *°Cf populated by the 

electron capture decay of 1.70-h **Es, 1:21785 
CALIFORNIUM 249/TARGETS 

Preparation of thin actinide targets for the synthesis of the 

transactinide elements, 1:20619 (AECL-5503) 
CALIFORNIUM 252/NEUTRON SOURCES 

*52Cf encapsulation at the Savannah River Laboratory, 1:18811 
(DP-MS-75-113) 

Design and potentials of the californium-252 radiation facility at 
WES. Final report (Neutron facility for soil and rock studies), 
1:18815 (AD-A-016787) 

CALIFORNIUM 252/SPONTANEOUS FISSION 
Angular distribution of neutrons from fission fragments, 1:21782 
CALIFORNIUM 252/TISSUE DISTRIBUTION 

Study of the distribution of californium-252 by methods of auto- 

and histoautoradiography, 1:21293 (ERDA-tr-99) 
CALORIMETERS/ACCURACY 

Calculation of the corrected temperature rise for isoperibol laser 

calorimeters, 1:20421 (UCRL-52019) 
CALORIMETERS/PERFORMANCE TESTING 

Effects of environmental perturbations on laser-beam 

calorimeters, 1:20420 (UCRL-52018) 
CALORIMETERS/SENSITIVITY 
Effects of environmental perturbations on laser-beam 
calorimeters, 1:20420 (UCRL-52018) 
CAMAC SYSTEM 
(Computer Application to Measurement And Control.) 
CAMAC SYSTEM/ELECTRONIC CIRCUITS 

Time interval meter and CAMAC (Quad., '/, nanosecond) (11 
Sep 1974) (Engineering Materials) (80 drawings including 
parts list), 1:20539 (CAPE-2458) 

CAMAC SYSTEM/EQUIPMENT INTERFACES 

LAMPF CAMAC serial driver (26 Nov 1975) (Engineering 
Materials) (18 drawings and text (7 pages)), 1:22386 (CAPE- 
2434) 

CAMERAS 
See also GAMMA CAMERAS 
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CAMERAS/FOCUSING 
Proportional scaling aid you can make (For process camera 
focusing), 1:20791 (DPSPU-75-30-14) 
CAMP 
See AMP 
CANADA/AIR POLLUTION 
Air pollution indices: a compendium and assessment of indices 
used in the United States and Canada, 1:20897 (NP-20903) 
CANADA/COAL MINING 
Coal production and research policy in Canada, 1:18395 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS/PLUTONIUM RECYCLE 
Development program for a plutonium fuelled CANDU reactor, 
1:19127 (IAEA-175) 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS 
Improved system for the measurement of high-voltage pulses 
(Capacitive voltage divider for pulsed neutron generator 
development), 1:18808 (SAND-75-0470) 
CAPACITORS/JOINTS 
Application of surface and volume sensitive analytical 
techniques to microparticle chemical analysis (Al-to-Ag 
ultrasonically welded bonds on capacitors), 1:20161 
CAPITAL 
Energy industry and the capital market, 1:19458 
CARBAMIDE 
See UREA 
CARBIDES/COMPACTING 
Results of testing with an isostatic compaction facility for 
pressures up to 15,000 atmospheres on metallic and 
nonmetallic powders, 1:20058 (UCRL-Trans-10787) 
CARBIDES/MECHANICAL PROPERTIES 
Composition effects on mechanical properties of HfC- 
strengthened molybdenum alloys, 1:19955 
CARBON 
See also ACTIVATED CARBON 
GRAPHITE 
CARBON/COSMOCHEMISTRY 
Carbon recombination line observations of the Sharpless 140 
region, 1:21392 (AD-A-014604) 
CARBON/ECOLOGICAL CONCENTRATION 
Determination of the aerosol, lead, soot, and sulfur dioxide 
concentration of the air in the city center of Leipzig, 1:20914 
CARBON/GRAVIMETRIC ANALYSIS 
Determination of low-volatile matter in high-purity carbonaceous 
material (Heat to 950°C in quartz reaction tube under flow of 
inert gas), 1:20170 (Y-2044) 
CARBON/ION-ATOM COLLISIONS 
Radiation rom heavy ion collisions, 1:21501 (COO-3274-20) 
CARBON/MASS SPECTROSCOPY 
Determination of carbon and nitrogen profiles in Type 316 
stainless steel using a secondary ion mass spectrometer, 
1:19921 
CARBON/MASS TRANSFER 
Sodium Technology Program component materials compatibility 
quarterly progress report for period ending July 31, 1975, 
1:20000 (WARD-NA-3045-29) 
CARBON/METABOLISM 
Effects of energy related activities on the plankton of the 
Chesapeake Bay. Section I. Work in progress. Progress report, 
1 August 1975- 1 July 1976, 1:21011 (COO-3279-25) 
CARBON/NEUTRON REACTIONS 
Cross sections for forward-angle elastic scattering of 7.55 MeV 
neutrons: a survey. Final report, 1:21737 (AD-A-008014) 
Measurements of the neutron spectra from materials used in 
fusion reactors and calculations using the ENDF/B-III and -IV 
neutron libraries, 1:22318 
Neutron-nuclear total cross sections between 30 and 300 GeV/c, 
1:21742 
CARBON/NUCLEAR REACTION ANALYSIS 
Feasibility of neutron-gamma techniques for field analysis of 
fresh concrete, 1:20164 
Well logging method and apparatus (Patent; carbon/oxygen ratio 
by n-y logging), 1:20822 
CARBON/PHYSICAL RADIATION EFFECTS 
be ory from low-Z materials under hydrogen bombardment, 
CARBON/PROTON REACTIONS 
Li, Be, and B production in proton-induced reactions: 
py ae for astrophysics and space radiation effects, 
Pion production from nuclei bombarded by protons of 1, 2, and 
3 GeV (Differential cross sections), 1:21591 
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CARBON/QUANTITATIVE CHEMICAL ANALYSIS 
Gas-chromatographic determination of the absolute soot content 
in exhaust gases, 1:20913 
Quantitative detection of oxygen in silicon nitride on silicon, 


1:20050 
CARBON/SPUTTERING 
Sputtering measurements on controlled thermonuclear reactor 
materials using Auger electron spectroscopy, 1:22321 
CARBON 12/ENERGY LEVELS 
Possibilities of studying neutral current structure with use of 
nuclear excitation by neutrino (Cross sections), 1:21645 
(CONF-750636-P 1) 
CARBON 12 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Mechanisms of heavy-ion reactions: direct or compound, 
1:21714 (TID-27031) 
CARBON 12 REACTIONS/FUSION REACTIONS 
Gamma ray linear polarization measurement following heavy ion 
bombardment of barium isotopes, 1:21767 (COO-3274-20) 
Some decay properties of Ir, 1:21774 (COO-2186-28) 
CARBON 12 REACTIONS/STRIPPING 
'*O)'4*Nd reaction and its contrast to '“Nd('C, 
“C)'@Nd reaction, 1:21772 
CARBON 12 REACTIONS/TRANSFER REACTIONS 
Mechanisms of heavy-ion reactions: direct or compound, 
1:21714 (TID-27031) 
CARBON 12 TARGET/NEUTRINO REACTIONS 
Possibilities of studying neutral current structure with use of 
nuclear excitation by neutrino (Cross sections), 1:21645 
(CONF-750636-P 1) 
CARBON 13/ISOTOPE EFFECTS 
Differential nuclear Overhauser enhancement for "°C singlet and 
3C-3C multiplet resonances of a carboxyl carbon, 1:20185 
CARBON 13/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
CARBON 13 REACTIONS/FUSION REACTIONS 
Linear polarization measurements on gamma rays from 'Pd and 
1:21766 (COO-3274-20) 
CARBON DIOXIDE/ATOM-MOLECULE COLLISIONS 
Electronic excitation in collisions of fast protons and hydrogen 
atoms with NO, N,O, CO,, and OCS. Interim report (10 to 25 
keV; spectra), 1:21496 (AD-A-010596) 
CARBON DIOXIDE/CHEMISORPTION 
Carbonization of calcium metasilicate in a foam apparatus. II. 
Absorption of carbon dioxide by calcium metasilicate pulp 
under foam conditions, 1:20210 (RFP-Trans-190) 
CARBON DIOXIDE/CORONA DISCHARGES 
Mechanism of initiation of a homogeneous discharge in double- 
discharge CO, lasers, 1:20483 
CARBON DIOXIDE/EQUILIBRIUM 
Equilibrium considerations in the methane synthesis system 
— equilibria for CO, CO,, H,O, H;, and CH,), 


8866 
CARBON DIOXIDE/GAS CHROMATOGRAPHY 
Selective chromatographic separation of sulfur dioxide with 
organic reagents (Patent), 1:20188 
CARBON DIOXIDE/ION-MOLECULE COLLISIONS 
Electronic excitation in collisions of fast protons and hyd n 
atoms with NO, N,O, CO,, and OCS. Interim report (10 to 25 
keV; spectra), 1:21496 (AD-A-010596) 
Selective excitation in charge-transfer collisions with Ne, (Cross 
sections), 1:21515 
CARBON DIOXIDE/METHANATION 
Methanation of carbon monoxide and carbon dioxide (Patent), 
1:18861 
Method and apparatus for CO, conversion to methane (Patent; 
combination of hydrogen production and methanation in one 
reaction cell), 1:18856 
CARBON DIOXIDE/VIRIAL EQUATION 
Calculation of the second virial coefficient for dipolar and 
quadrupolar polyatomic gases, 1:21526 (IS-T-703) 
CARBON DIOXIDE ACCEPTOR PROCESS/ECONOMICS 
Economic analysis of CO, acceptor process producing 250 
million standard cubic feet per day of high-Btu gas from two 
fuels: subbituminous coal, 1:18424 (ERDA-76-58) 
Economic analysis of CO, acceptor process producing 250 
million standard cubic feet per day of high-Btu gas from two 
fuels: lignite, 1:18425 (ERDA-76-58) 
Preliminary economic analysis of CO, acceptor process 
producing 250 million standard cubic feet per day of high-Btu 
gas from two fuels: subbituminous coal and lignite, 1:18423 
(ERDA-76-58) 
CARBON DIOXIDE ACCEPTOR PROCESS/REVIEWS 
Development of information for standards of performance for 
the fossil fuel conversion industry. Final report (Bibliography 
included), 1:18443 (PB-242543) 
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CARBON DIOXIDE LASERS/DESIGN 
Multiple transition laser (Patent), 1:20467 
CARBON DIOXIDE LASERS/EFFICIENCY 
Pulse atmospheric- —— CO, laser with preliminary 
photoionization, 1:20492 
CARBON DIOXIDE LASERS/ELECTRON GUNS 
Cold cathode electron guns in the LASL high power short-pulse 
CO, laser program, 1:20557 (SAND-76-5122(Vol.2)) 
CARBON DIOXIDE LASERS/EXCITATION 
Cw pin discharge laser. Final report, 15 Mar 1973-30 Sep 1974, 
1:20406 (AD-A-014649) 
we excitation for a carbon dioxide laser (Patent), 
1:20497 
Electric-discharge laser initiated in the active medium, 1:20482 
CARBON DIOXIDE LASERS/KINETICS 
Carbon dioxide electric discharge laser kinetics handbook. Final 
report, 2 Jul 1973-30 Jun 1974, 1:20389 (AD-A-008650) 
CARBON DIOXIDE LASERS/MHD GENERATORS 
Investigation of high power MHD gas lasers. Final report, Jan 
1974-Jun 1975, 1:20400 (AD-A-013538) 
CARBON DIOXIDE LASERS/OPERATION 
Atmospheric pressure CO, laser with a semi self maintained 
discharge regulated by ultraviolet radiation, 1:20442 
CARBON DIOXIDE LASERS/PERFORMANCE 
Pulse-periodic CO, laser with supersonic gas flow, 1:20489 
CARBON DIOXIDE LASERS/PLASMA INSTABILITY 
Relaxation and plasma homogeneity in a CO, TEA laser, 
1:20463 
CARBON DIOXIDE LASERS/PRESSURE DEPENDENCE 
Changes in the parameters of a photoionization CO, laser on 
increase of pressure to 10 atm, 1:20490 
CARBON DIOXIDE LASERS/PULSE AMPLIFIERS 
Multiline short pulse amplification and compression in high gain 
CO, laser amplifiers, 1:20461 
CARBON DIOXIDE LASERS/RELAXATION 
Relaxation and plasma homogeneity in a CO, TEA laser, 
1:20463 
CARBON DIOXIDE LASERS/RESEARCH PROGRAMS 
ARPA-NRL Laser Program. Semiannual technical report to 
Defense Advanced Research Projects Agency, | July 1974-31 
December 1974, 1:20410 (AD-A-014861) 
CARBON DIOXIDE LASERS/STABILITY 
Investigation of the stability of laser discharges. Final report, 22 
Jan 1973-28 Feb 1975, 1:20409 (AD-A-014737) 
CARBON DIOXIDE LASERS/STABILIZATION 
Stabilization of the output power of a carbon dioxide laser, 
1:20435 
CARBON FLUORIDES/THERMAL CONDUCTIVITY 
Preduction of transport properties of gases using classical 
nonspherical models, 1:21525 (IS-T-701) 
CARBON FLUORIDES/VISCOSITY 
Preduction of transport properties of gases using classical 
nonspherical models, 1:21525 (IS-T-701) 
CARBON IONS/ION SOURCES 
Production of carbon and nitrogen nuclei and highly charged 
argon and xenon ions in an electron-beam ion source, 1:20614 
CARBON ISOTOPES/USES 
Organic and biochemical synthesis group, 1:21088 (LA-6313- 
PR) 
CARBON MONOXIDE/BIOLOGICAL EFFECTS 
Effects of carbon monoxide inhalation on ventricular fibrillation, 
1:21301 
CARBON MONOXIDE/CHEMICAL REACTIONS 
Continuous processing of urban refuse to oil using carbon 
monoxide, 1:18850 (CONF-720361-1) 
CARBON MONOXIDE/EMISSION 
Impact on air quality of alternate strategies for the production, 
distribution, and utilization of energy in Texas, 1975-2000. 
Project E/S-2, final report, 1:21072 (NSF-RA-N-74-234) 
CARBON MONOXIDE/EQUILIBRIUM 
Equilibrium considerations in the methane synthesis system 
(Thermodynamic equilibria for CO, CO,, H,O, H,, and CH,), 


1:18866 
CARBON MONOXIDE/GAS CHROMATOGRAPHY 
Selective chromatographic separation of sulfur dioxide with 
organic reagents (Patent), 1:20188 
CARBON MONOXIDE/HYDROGENATION 
Auger and reaction studies of poisoning by sulfur and 
regeneration of metal synthesis gas catalysts. Progress report, 
April 1, 1975-December 15, 1975, 1:18495 (COO-2579-1) 
CARBON MONOXIDE/ION-MOLECULE COLLISIONS 
Selective excitation in charge-transfer collisions with Ne, (Cross 
sections), 1:21515 
CARBON MONOXIDE/ISOTOPE SEPARATION 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindrical thermal diffusion 1:20234 


CARBON MONOXIDE/METHANATION 

Catalytic synthesis of gaseous hydrocarbons. Quarterly report, 
December 1975-February 1976 (Coal-derived mixtures of CO 
and H,), 1:18441 (FE-1814-3) 

Effect of certain reaction parameters on methanation of coal gas 
to SNG, 1:18870 

Liquid-phase methanation of high concentration CO synthesis 
gas, 1:18873 

Methanation of carbon monoxide and carbon dioxide (Patent), 
1:18861 

ae methane in hot gas recycle reactor pilot plant tests, 
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CARBON MONOXIDE/MONITORING 
Early fire warning systems, 1:18597 
CARBON MONOXIDE/OXIDATION 
Mechanism of CO polarization at high temperature solid 
electrolyte fuel cell anodes, 1:19767 
CARBON MONOXIDE/SAMPLING 
Regional monitoring of ambient air carbon monoxide in 
Fairbanks, Alaska, 1:20918 
CARBON MONOXIDE/THERMAL CONDUCTIVITY 
Prediction of transport properties of gases using classical 
nonspherical models (CH,, CD,, CF,, CO; thermal 
conductivity and viscosity), 1:20213 
Preduction of transport properties of gases using classical 
nonspherical models, 1:21525 (IS-T-701) 
CARBON MONOXIDE/THERMAL DIFFUSION 
Prediction of transport properties of gases using classical 
nonspherical models (CH,, CD,, CF,, CO; thermal 
conductivity and viscosity), 1:20213 
Preduction of transport properties of gases using classical 
nonspherical models, 1:21525 (IS-T-701) 
CARBON MONOXIDE/VIRIAL EQUATION 
Calculation of the second virial coefficient for dipolar and 
quadrupolar polyatomic gases, 1:21526 (IS-T-703) 
CARBON MONOXIDE/VISCOSITY 
Prediction of transport properties of gases using classical 
nonspherical models (CH,, CD,, CF,, CO; thermal 
conductivity and viscosity), 1:20213 
CARBON MONOXIDE LASERS/ENERGY TRANSFER 
Energy transfer processes in molecular lasers. Final technical 
report, 26 Jan 1971-30 Jun 1974, 1:20385 (AD/A-007241) 
CARBON MONOXIDE LASERS/NUCLEAR PUMPING 
Experimental apparatus for measuring cross sections of 
importance to nuclear pumping, 1:20418 (SAND-76-5338) 
CARBON MONOXIDE LASERS/STABILITY 
Investigation of the stability of laser discharges. Final report, 22 
Jan 1973-28 Feb 1975, 1:20409 (AD-A-014737) 
CARBON MONOXIDE LASERS/STIMULATED EMISSION 
Pulsed stimulated emission due to vibrational transitions in the 
CO molecule in the presence of helium and argon, 1:20432 
CARBON OXIDES 
See also CARBON DIOXIDE 
CARBON MONOXIDE 
CARBON OXIDES/METHANATION 
Methane production (Patent; use of carbon-alkali metal 
catalyst), 1:18863 
RMProcess, 1:18872 
CARBON STEELS/CORROSION 
Corrosion monitoring of storage bins for radioactive calcines, 
1:20012 
Report on the studies on the corrosion behaviour of the 
constructional materials for the gate cooling system (Trombay 
R-5 reactor, KBO,), 1:19125 (BARC/I-326) 
CARBON STEELS/CORROSION PROTECTION 
Use of coatings to protect heated surfaces and gas ducts, 
1:20001 (ERDA-tr-117) 
CARBON STEELS/YIELD STRENGTH 
Effect of internal boundaries on the yield strengths of 
spheroidized steels, 1:19949 
CARBONACEOUS MATERIALS/GRAVIMETRIC -.NALYSIS 
Determination of low-volatile matter in high-purity carbonaceous 
material (Heat to 950°C in quartz reaction tube under flow of 
inert gas), 1:20170 (Y-2044) 
CARBONATES 
Foraminifers and carbonate components of sediments off the 
Islote Norco NP-1 site, 1:21060 (PRNC-197-A) 
CARBONATES/CORROSIVE EFFECTS 
Effect of the nature of the gas phase and alkali additives on 
corrosion and passivation of iron in molten carbonates, 
1:20003 (UCRL-Trans-1 1040) 
CARBONATES/DISSOCIATION HEAT 
Dissociation constants and hydrolysis constants in molten alkali 
carbonates, 1:19722 
CARBONATES/HY DROLYSIS 
Dissociation constants and hydrolysis constants in molten alkali 
carbonates, 1:19722 
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CARBONATES/PHASE DIAGRAMS 
Phase equilibria in Li-Na-K carb /aluminate systems, 
1:19721 
CARBONIC ACID ESTERS/CHEMICAL PREPARATION 

Method for production of alkylene carbonates (Patent; heating 
alkylene oxide, hydrocarbon, and catalyst at 100-400°C), 
1:20238 ( RFP-Trans-188) 

CARBONITRIDES/CHEMICAL VAPOR DEPOSITION 

Titanium carbonitrides by chemical vapor deposition, 1:20054 
(SAND-75-6105) 

CARBONYLS/ATOM-MOLECULE COLLISIONS 

Electronic excitation in collisions of fast protons and hydrogen 
atoms with NO, N,O, CO,, and OCS. Interim report (10 to 25 
keV; spectra), 1:21496 (AD-A-010596) 

CARBONYLS/ION-MOLECULE COLLISIONS 

Electronic excitation in collisions of fast protons and hydrogen 
atoms with NO, N,O, CO,, and OCS. Interim report (10 to 25 
keV; spectra), 1:21496 (AD-A-010596) 

CARCINOGENESIS 

Effects of nerve growth factor administration on N-ethyl-N- 

nitrosourea carcinogenesis (Mice, rats), 1:21170 
CARCINOGENS 

Poly(rA ):oligo(dT )-directed DNA polymerase activity in 
carcinogen induced rat mammary tumors and in normal 
tissues, 1:21173 

CARCINOGENS/BIOLOGICAL EFFECTS 

Effects of nerve growth factor administration on N-ethyl-N- 

nitrosourea carcinogenesis (Mice, rats), 1:21170 
CARCINOMAS/DIAGNOSIS 

Cytological detection of cervical carcinoma with new 
cytochemical markers and flow microanalysis (Mithramycin, 
chromomycin), 1:21120 (UCRL-77469) 

CARDIAC PACEMAKERS/BIOCHEMICAL FUEL CELLS 

Bioautofuel cell for pacemaker power, 1:19704 

CARDIOVASCULAR DISEASES 
See also HYPERTENSION 

Panel studies of acute health effects of air pollution. I. 
ee symptoms in adults, New York, 1971-1972, 
1:21181 

CARPOOLING 

Carpool incentives and opportunities. Report of the United 
States Congress pursuant to Section 3(e) Public Law 93-239. 
Emergency Highway Energy Conservation Act, 1:19793 (PB- 
241823) 

CASCADE SHOWERS 

Evidence for jet structure in hadron production by Ete 

annihilation (6.2 to 7.4 GeV), 1:21540 (SLAC-191) 
CASKS/CLOSURES 

Special closure for radioactive shipping container, 1:20380 
(SAND-75-0517) 

Special closure for radioactive shipping container, 1:20381 
(SAND-75-0517) 

CASKS/DESIGN 

Retrievable storage containers: 12 ft, 16 ft, and 20 ft modular (8 
Nov 1974) (Engineering Materials) (15 drawings), 1:20373 
(CAPE-2461) 

Shipping cask for fast reactor fuel elements (3 Dec 1973) 
(Engineering Materials) (6 drawings), 1:20383 (CAPE-2442) 

CASKS/HEAT TRANSFER 

Optical measurements laboratory for determining heat transfer 
coefficients (For use in Liquid Metal Fast Breeder Reactor 
Cask Technology Development Program), 1:20797 (SAND- 
76-0162) 

CASKS/PERFORMANCE TESTING 

Certification of ERDA contractors’ packaging with respect to 
compliance with DOT specification 7A performance 
requirements. Phase II]. Summary report (Supplement No.1), 
1:20377 (MLM-2228(Suppl.1)) 

Radioactive material shipping container testing, 1:20382 
(SAND-76-5153) 

CASKS/SAFETY 

Safety Analysis Report for Packaging (SARP): USA/5790/BLF 
(ERDA-AL) and USA/5791/BLF (ERDA-AL), 1:20378 
(MLM-2242) 

Safety analysis report: packages. LLD-1 package (packaging of 
fissile and other radioactive materials). Final report, 1:20376 
(DPSPU-74-124-2(Rev.1)) 

CASKS/SPECIFICATIONS 

Certification of ERDA contractors’ packaging with respect to 
compliance with DOT specification 7A performance 
requirements. Phase II. Summary report (Supplement No.1), 
1:20377 (MLM-2228(Suppl.1)) 

CASKS/TESTING 

Preliminary report on special tests of plutonium oxide shipping 
containers to FAA flight recorder survivability standards, 
1:20379 (R-422207) 
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CASTOR/RESPIRATION 
Respiration of cotyledons after gamma irradiation of seeds at 
doses stimulating development, 1:21224 (ERDA-tr-99) 
CATALYSTS/CHEMICAL COMPOSITION 
Chemical studies on SYNTHOIL process, 1:18490 (SAND-76- 
0140) 
Formulation and operation of methanation catalysts, 1:18868 
CATALYSTS/FABRICATION 
Low-temperature steam reforming process for hydrocarbons 
(Patent), 1:18874 
CATALYSTS/LIFETIME 
Formulation and operation of methanation catalysts, 1:18868 
CATALYSTS/PHYSICAL PROPERTIES 
Catalytic synthesis of gaseous hydrocarbons. Quarterly report, 
December 1975-February 1976 (Coal-derived mixtures of CO 
and H,), 1:18441 (FE-1814-3) 
Chemical studies on SYNTHOIL process, 1:18490 (SAND-76- 
0140) 
CATALYSTS/POISONING 
Auger and reaction studies of poisoning by sulfur and 
regeneration of metal synthesis gas catalysts. Progress report, 
April 1, 1975-December 15, 1975, 1:18495 (COO-2579-1) 
Hydrogen (Patent; prevention of loss of catalyst activity by use 
of a guard material more basic than zinc oxide), 1:18841 
CATALYSTS/REGENERATION 
Auger and reaction studies of poisoning by sulfur and 
regeneration of metal synthesis gas catalysts. Progress report, 
April 1, 1975-December 15, 1975, 1:18495 (COO-2579-1) 
Chemical studies on SYNTHOIL process, 1:18490 (SAND-76- 
0140) 
Hydrogen (Patent; prevention of loss of catalyst activity by use 
of a guard material more basic than zinc oxide), 1:18841 
CATALYSTS/TESTING 
Novel catalyst supports for hydrodesulfurization of coal. 
Quarterly report, January-March 1976, 1:18409 (FE-2013-3) 
CATALYTIC CONVERTERS/CATALYSTS 
Catalyst for purifying exhaust gas by removing nitrogen oxides 
and a process for the manufacture thereof (Patent), 1:19874 
CATALYTIC CONVERTERS/DESIGN 
Catalytic converter (Patent), 1:19860 
Catalytic converter (Patent), 1:19862 
Catalytic converter (Patent), 1:19864 
Catalytic converter having catalyst reservoir means (Patent), 
1:19866 
Catalytic converter for exhaust gases (Patent), 1:19859 
Exhaust purifier and method (Patent), 1:19863 
Exhaust systems (Patent), 1:19867 
Process for reducing the content of nitrogen oxides in the 
exhaust gases from internal combustion engines (Patent), 
1:19872 
CATALYTIC CONVERTERS/MAINTENANCE 
Reactivation of automobile exhaust oxidation catalyst (Patent), 
1:19861 
CATALYTIC CONVERTERS/OPERATION 
Exhaust purifier and method (Patent), 1:19863 
CATECHOLAMINES/RADIOSENSITIVITY EFFECTS 
Investigation of the role of endogenous catecholamines in the 
radioprotection of the animal organism, 1:21249 (ERDA-tr- 


CATTLE/TEMPERATURE MONITORING 
Passive electronic identification with temperature monitoring 
(Temperature monitor for cattle), 1:21167 (LA-UR-76-535) 
CAULIFLOWER 
See BRASSICA 
CE STANDARD REACTOR 
(Prior to 1975, PWR/80 TYPE REACTORS was used.) 
CE STANDARD REACTOR/LOSS OF COOLANT 
Performance of C-E System 80 reactor coolant pump with loss 
of component cooling water, 1:19343 (CENPD-201-A) 
CE STANDARD REACTOR/PUMPS 
Performance of C-E System 80 reactor coolant pump with loss 
of component cooling water, 1:19343 (CENPD-201-A) 
CELL CULTURES/BIOLOGICAL MODELS 
Effects of agents associated with coal and oil shale extraction, 
conversion, or utilization on cell-cycle kinetics and on 
chromatin/ structure. Progress report, July 1- 
December 31, 1975, 1:21117 (LA-6276-PR) 
CELL CULTURES/CELL PROLIFERATION 
Effects of agents associated with coal and oil shale extraction, 
conversion, or kinetics and on 
ure. Progress report, July 1- 
December 31, 1975, 1 21117. (LA-6276-PR) 
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CATTLE 
See also COWS 
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CELL CYCLE 
Effects of agents associated with coal and oil shale extraction, 
conversion, or utilization on cell-cycle kinetics and on 
chromatin/chromosome structure. Progress report, July 1- 
December 31, 1975, 1:21117 (LA-6276-PR) 
CELL CYCLE/BIOLOGICAL RADIATION EFFECTS 
New mitotic cycle marker, 1:21210 
CELL DIFFERENTIATION/BIOLOGICAL RADIATION 
EFFECTS 
Influence of irradiation and cystamine on the ability of the eye 
induction of the cornea in intact skin, 1:21247 (ERDA-tr- 


9 
CELL KILLING/RADIOINDUCTION 
Dose-response relationship for ultraviolet-light-induced 
mutations at the hypoxanthi 
phosphoribosyltransferase locus in Chinese hamster ovary 
cells, 1:21201 
CELL MEMBRANES/BIOCHEMICAL REACTION KINETICS 
New DNA polymerase activity associated with nuclear 
membranes from a human lymphoid cell line, 1:21102 
CELL PROLIFERATION/BIOLOGICAL MODELS 
Possible model for osteoclast nuclei kinetics (EHDP), 1:21114 
(COO-119-250) 
CELL PROLIFERATION/DOSE-RESPONSE RELATIONSHIPS 
Change in the number of cells of the small intestine of mice 
under the influence of various doses of irradiation, 1:21250 
(ERDA-tr-99) 
CELL PROLIFERATION/TABLES 
Principles, relative merits, and limitations of current cytokinetic 
methods, 1:21121 (UCRL-77545) 
CELL WALL/BIOSYNTHESIS 
Involvement of the Golgi apparatus in the synthesis and 
secretion of hydroxyproline-rich cell wall glycoproteins 
(carrot), 1:21095 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (PLANT) 
See PLANT CELLS 
CELLULOSE/ACID HYDROLYSIS 
Production of solar ethanol from Australian forests, 1:18912 
(S.E.S.-75/5) 
CEMENTS/EVAPORATION 
Use of radiation-induced polymers in cement slurries (Patent; 
fluid loss control), 1:20271 
CENTRAL RECEIVERS/DESIGN 
Solar energy conversion system, 1:18916 
CENTRIFUGES 
See also ULTRACENTRIFUGES 
CENTRIFUGES/DESIGN 
Centrifugal system for affinity chromatography with eluate 
monitoring (For assay for 8 to 16 serum proteins), 1:20190 
(CONF-760336-2) 
CERAMICS/BONDING 
Method for producing a metallic coating on a ceramic object 
(German patent), 1:20055 (M-7233a) 
Method for coating non-metallic materials (German patent), 
1:20056 (M-7233b) 
Method for coating non-metallic materials (Patent), 1:20057 
(M-7233c) 
CERAMICS/CHEMICAL COMPOSITION 
Advanced waste forms research and development. First quarterly 
report, 1:18740 (COO-2510-6) 
CERAMICS/EROSION 
Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 
CERAMICS/IMPACT SHOCK 
Analysis of ceramic materials for impact members in isotopic 
heat sources, 1:20070 (BMI-X-670) 
CERAMICS/MATERIALS TESTING 
Ceramic materials for fusion, 1:22319 
CERAMICS/PHASE DIAGRAMS 
Phase diagrams for ceramists, 1975 supplement, 1:20066 
CERAMICS/PHYSICAL RADIATION EFFECTS 
Helium blistering of ceramic coatings on Hastelloy X and Nb-1% 
Zr, 1:20048 
CERIUM 132/BETA-PLUS DECAY 
Half-life measurements of '*Ce, '*Ce, '“Ce and “Ce, 
1:21762 (ANCR-1255) 
CERIUM 132/ELECTRON CAPTURE DECAY 
Half-life measurements of "La, ™*Ce, "Ce, '“Ce and Ce, 
1:21762 (ANCR-1255) 
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CERIUM 133/BETA-PLUS DECAY 

Half-life measurements of '*Ce, "Ce, Ce and "Ce, 
1:21762 (ANCR-1255) 

CERIUM 133/ELECTRON CAPTURE DECA 

Half-life measurements of La, Ce, and 
1:21762 (ANCR-1255) 

CERIUM 134/ELECTRON CAPTURE DECAY 

Half-life measurements of La, '*Ce, ™Ce and Ce, 
1:21762 (ANCR-1255) 

CERIUM 135/BETA-PLUS DECAY 

Half-life measurements of ‘La, '*Ce, and Ce, 
1:21762 (ANCR-1255) 

CERIUM 135/ELECTRON CAPTURE DECAY 

Half-life measurements of ™La, '*Ce, Ce, Ce and ™Ce, 
1:21762 (ANCR-1255) 

CERIUM ALLOYS/ELECTRONIC STRUCTURE 

Diffuse-neutron-scattering measurements of the fractional 
occupancy of the localized 4f' configuration in Ce-Th and 
CeAl;, 1:19927 

CERIUM ISOTOPES/ISOTOPE PRODUCTION 
Preparation of radioactive sources with the electromagnetic 
isotope separator, 1:20287 (ANCR-1255) 
CERN ISR 
(28-GeV proton--proton storage ring at Geneva.) 
CERN ISR/ELECTROMAGNETS 
Measuring system for magnets with cylindrical symmetry, 
1:20667 
CERN ISR/MAGNETIC SHIELDING 
Eddy current screens for fast pulsed magnets, 1:20611 
CERN SPS SYNCHROTRON/ELECTROMAGNETS 
Developments in magnet technology, 1:20644 
CERN SPS SYNCHROTRON/PARTICLE BOOSTERS 

Pulsed ferrite magnet system with rise and fall time below 100 

ns, 1:20612 
CESIUM/ION-ATOM COLLISIONS 

Charge exchange cross sections for hydrogen and deuterium ions 

incident on a Cs vapor target, 1:21503 
CESIUM/LEACHING 

Advanced waste forms research and development. Annual 
report, 1:18739 (COO-2510-5) 

Correlation of radionuclide leachabilities with microstructures of 
glasses containing Savannah River Plant waste, 1:18781 (DP- 
1411) 

CESIUM/SORPTIVE PROPERTIES 

Applicability of chemical getter beds to scavenge tritium from 
inert gases, 1:20192 (UCRL-52034) 

Assessment of a chemical getter for scavenging tritium from an 
inert gas, 1:20193 (UCRL-77728) 

CESIUM/WORK FUNCTIONS 

Structure and electronic properties of chal 
metal films on surfaces of refractory metals, 1:19683 UPRS. 
66621) 

CESIUM 128/ENERGY LEVELS 

Log-ft values and branching ratios in '*Ba decay (J,7), 1:21760 
(ANCR-1255) 

CESIUM 131/ENERGY LEVELS 

Decay scheme for ""Ba (log ft, Q, branching J, 7), 1:21761 
(ANCR-1255) 

CESIUM 137/BODY BURDEN 

Biological half-life and distribution of radiocesium in a 
contaminated population of green treefrogs Hyla cinera, 
1:21043 

CESIUM 137/DISTRIBUTION 

'87Ce in Lake Michigan sediments: areal distribution and 

correlation with other man-made materials, 1:20934 
CESIUM 137/EVAPORATION 

Putting evaporators to work: vacuum evaporator-crystallizer 
handles radioactive waste (Atlantic Richfield Hanford Co., 
Hanford, Wash.), 1:18773 

CESIUM 137/FLOCCULATION 

Removal of radioactive contaminants from aqueous laboratory 

wastes by chemical treatment, 1:18748 (LA-UR-76-995) 
CESIUM 137/MONITORING 

'87Ce in Lake Michigan sediments: areal distribution and 

correlation with other man-made materials, 1:20934 
CESIUM 137/RADIATION MONITORING 

Gamma exposure rates in the Steel Creek and Little Hell landing 
areas (Savannah River Plant area swamps), 1:20997 (DPST- 
74-551(Rev.)) 

CESIUM BROMIDES/ULTRAVIOLET SPECTRA 

Optical spectra of the dibromide and diiodide ions in the matrix- 
isolated M*Br,~ and M*I,~ species (M = Na, Li, or K; 17°K), 
1:20228 

CESIUM CHLORIDES/ULTRAVIOLET SPECTRA 

Optical spectra of the difluoride, dichloride, and trichloride ions 

in the matrix-isolated M*F,~, M*Cl,~, and M*Cl,~ species 
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(17K; characterization of unstable intermediates; M = Na, Li, 
or K), 1:20227 
CESIUM COMPOUNDS/PHASE TRANSFORMATIONS 
a driven phase change in Cs,LiCr(CN ),, 1:20115 


(Colony forming units.) 
CFU/BIOLOGICAL RADIATION EFFECTS 
Recovery of radioresistance and hematogenic stem cells (y rays; 
mice), 1:21202 (ERDA-tr-99) 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARM PARTICLES 
High energy weak interactions, 1:21657 (JINR-E2-9086) 
Resonances decaying to a photon and a J(psi) particle, 1:21677 
(COO-1764-219) 
CHARM PARTICLES/DECAY 
Weak decay modes of charmed mesons, 1:21660 
CHARM PARTICLES/PARTICLE PRODUCTION 
Direct lepton production and charmed particles, 1:21561 
(CONF-750636-P2) 
Strange particle production and charmed particle search in 
—_— nu-nu bar experiment, 1:21559 (CONF-750636- 
) 
CHARM PARTICLES/REVIEWS 
Charmed particles and partons, 1:21602 (CONF-750636-P2) 
CHARS/CHEMICAL REACTION KINETICS 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
October-December 1975, 1:18407 (FE-2030-2) 
CHARS/COMBUSTION 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
October-December 1975, 1:18407 (FE-2030-2) 
CHARS/FLUIDIZED-BED COMBUSTION 
Concept for fluidized bed combustion of Consol char using a 
closed-cycle helium power plant with an estimate of the price 
of electric power. Final report, 1:18579 (FE-2201-3) 
CHARS/PYROLYSIS 
Coal Technology 
(ORNL/TM-5430) 
CHELATING AGENTS 
See also DTPA 
CHELATING AGENTS/BIOLOGICAL EFFECTS 
Importance of initial management of persons internally 
contaminated with radionuclides, 1:21271 
CHEMICAL EFFLUENTS/DIFFUSION 
Atmospheric sciences annual progress report, 1974 
(Meteorology of coastal areas; atmospheric aerosols; detection 
of nitrogen and sulfur in air samples), 1:20854 (BNL-50485) 
CHEMICAL EFFLUENTS/ENVIRONMENTAL EFFECTS 
Assessment of health hazards associated with alternate energy 
sources, 1:21310 (CONF-751022-) 
CHEMICAL EFFLUENTS/MONITORING 
Annual environmental monitoring report of the Lawrence 
Berkeley Laboratory, 1975, 1:20895 (LBL-4827) 
Atmospheric sciences annual progress report, 1974 
(Meteorology of coastal areas; atmospheric aerosols; detection 
of nitrogen and sulfur in air samples), 1:20854 (BNL-50485) 
Environmental monitoring at Argonne National Laboratory. 
Annual report for 1975, 1:20878 (ANL-76-29) 
Environmental monitoring in the vicinity of the Savannah River 
Plant. Annual report for 1975, 1:20885 (DPSPU-76-30-1) 
Environmental monitoring at Ames Laboratory: Calendar year 
1975, 1:20891 (IS-3856) 
CHEMICAL EFFLUENTS/PARTICLE RESUSPENSION 
Modeling preliminaries for dry deposition to a canopy 
(Atmospheric particles), 1:20857 (BNWL-2000(Pt.3)) 
CHEMICAL EFFLUENTS/RADIATION MONITORING 
Environmental surveillance at Hanford for CY-1975 data, 
1:20880 (BNWL-1980) 
CHEMICAL EFFLUENTS/SAMPLING 
Atmospheric sciences annual progress report, 1974 
(Meteorology of coastal areas; atmospheric aerosols; detection 
of nitrogen and sulfur in air samples), 1:20854 (BNL-50485) 
CHEMICAL EFFLUENTS/TOXICITY 
Assessment of health hazards associated with alternate energy 
sources, 1:21310 (CONF-751022-) 
CHEMICAL EXPLOSIONS 
Free radicals and fuel-air-explosion initiation, 1:20831 (UCRL- 
52007) 
CHEMICAL EXPLOSIVES/CHROMATOGRAPHY 
Aging studies of LX-14. Period covered: October-December 
1975, 1:20829 (MHSMP-76-51) 
Decomposition of HNS in DMF. Period covered: October- 
December 1975, 1:20827 (MHSMP-76-5-0) 


progress report, March 1976, 1:18393 
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CHEMICAL EXPLOSIVES/DECOMPOSITION 

Aging studies of LX-14. Period covered: October-December 

1975, 1:20829 (MHSMP-76-SI) 
CHEMICAL EXPLOSIVES/DETONATIONS 

Detonation properties of the insensitive explosive TATB, 
1:20832 (UCRL-77755(Rev.1)) 

Shock-initiated detonation: determination of critical initiation 
pressures, 1:20833 (SAND-76-6016) 

CHEMICAL EXPLOSIVES/PRESSING 

LX-14 pressing studies. Period covered: October-December 
1975, 1:20828 (MHSMP-76-5D) 

CHEMICAL EXPLOSIVES/RECRYSTALLIZATION 

Content effect of water in N, N-dimethylformamide on the 
recrystallization of HNS. Period covered: October-December 
1975, 1:20830 (MHSMP-76-SP) 

CHEMICAL EXPLOSIVES/STORAGE 

Effects of long-term storage at elevated temperatures on small 

cylinders of PBX 9501, 1:20826 (LA-6302-MS) 
CHEMICAL EXPLOSIVES/USES 

Statistical study of rock drilling by hypervelocity jets from 

explosive shaped charges, 1:20325 
CHEMICAL INDUSTRY/RESEARCH PROGRAMS 

Report of conference held at Northwestern University under the 
aegis of the National Science Foundation, on innovative 
design techniques for energy-efficient processes, March 13-14, 
1975. Final report, 1:19484 (PB-243651) 

CHEMICAL LASERS/BIBLIOGRAPHIES 

Bibliography of Soviet laser developments, No. 18, October- 

December 1974, 1:20392 (AD-A-010558) 
CHEMICAL LASERS/DESIGN 

Interhalogen based combustion-driven laser which provides 
continuous wave output lasing from dual species (Patent), 
1:20462 

CHEMICAL LASERS/MATHEMATICAL MODELS 

Sensitivity analysis of a chemical laser system. Final report, 21 

Mar-30 Jun 1975 (HF), 1:20402 (AD-A-013613/S5ST) 
CHEMICAL LASERS/OPERATION 

Influence of acoustic perturbations of the active medium on the 

stimulated emission from a pulse CS,/O, laser, 1:20486 
CHEMICAL LASERS/PERFORMANCE 

High altitude laser technology studies. Final report, 24 Mar-15 
Oct 1974 (HF), 1:20393 (AD-A-011590) 

Numerical study of a diffusion-type chemical laser (HF), 
1:20396 (AD-A-011765) 

CHEMICAL LASERS/POPULATION INVERSION 

= method of measuring the quantum yield of a 

hotodissociation laser (PDL), 1:20429 (UCRL-Trans-10790) 
CHEMICAL LASERS/REACTION KINETICS 

Influence of collision cross sections for electrons, atoms, and 
molecular systems. Final report, | Apr 1971-31 Mar 1975, 
1:21498 (AD-A-012010) 

CHEMICAL LASERS/RESEARCH PROGRAMS 

ARPA-NRL Laser Program. Semiannual technical report to 
Defense Advanced Research Projects Agency, | July 1974-31 
December 1974, 1:20410 (AD-A-014861) 

Feasibility study relating to the use of high gain lasers, 
particularly HF, in controlled fusion applications, 1:22278 
(SAND-76-0094) 

CHEMICAL LASERS/TEMPERATURE MEASUREMENT 

Temperature measurement in a c-w HF chemical laser plenum. 
Interim report, 1:20388 (AD-A-008508) 

CHEMICAL REACTIONS 
See also DESULFURIZATION 
PHOSPHORYLATION 
PHOTOSYNTHESIS 
CHEMICAL REACTIONS/BOUNDARY CONDITIONS 

Multiplicity of solutions of a differential equation arising in 
chemical reactor theory (Boundary-value problem for study of 
chemically reacting systems with cylindrical symmetry), 
1:20196 

CHEMICAL REACTORS/DESIGN 
Methane production process and arrangement therefor (Patent; 
design of methanation apparatus), 1:18864 
CHEMISTRY 
See also BIOCHEMISTRY 
PHOTOCHEMISTRY 
RADIATION CHEMISTRY 
CHEMISTRY/RESEARCH PROGRAMS 

Chemistry of materials under extreme environmental conditions. 
Final report, 1 Dec 1970-31 Mar 1975, 1:20155 (AD-A- 
012024) 

Independent research, 1975. Final report (Naval Surface 
Weapons Center, Silver Spring, Md.), 1:20156 (AD-A- 
015337) 

CHEMISTRY/REVIEWS 

— review of physical chemistry. Volume 26 (Book), 

1:20197 
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CHERENKOV COUNTERS/DESIGN 
Galactic and extragalactic antineutrino burst detectors 
(Cherenkov radiation from positrons from anti v/sub e/ + p 
—_ n + e* interactions in water), 1:20759 (CONF-750636- 


) 
CHERENKOV COUNTERS/MICROCHANNEL ELECTRON 
MULTIPLIERS 
Use of microchannel electron multipliers in high ene hysics, 
1:20770 (LBL-4800) 
CHERENKOV COUNTERS/PERFORMANCE 
High-energy physics progress report, October 1, 1974-September 
30, 1975, 1:21533 (COO-3330-28) 
CHESAPEAKE BAY 
Effects of energy related activities on the plankton of the 
Chesapeake Bay. Section I. Work in progress. Progress report, 
1 August 1975-31 July 1976, 1:21011 (COO-3279-25) 
CHINESE HAMSTER 
See HAMSTERS 
CHIPMUNKS/POPULATION DYNAMICS 
Structural niches in a forest floor small mammal community, 
1:20973 (ORNL-TM-5004) 
CHLORAMPHENICOL/BIOLOGICAL EFFECTS 
Technical progress report, August 1, 1975-July 31, 1976 
(Biochemical studies on RNA of tobacco mosaic virus), 
1:21085 (COO-2384-5) 
CHLORIDES/ULTRAVIOLET SPECTRA 
Optical spectra of the difluoride, dichloride, and trichloride ions 
in the matrix-isolated M*F,~, M*Cl,~, and M*Cl,~ species 
(17°K; characterization of unstable intermediates; M = Na, Li, 
or K), 1:20227 
CHLORINATED ALIPHATIC HYDROCARBONS/HOT ATOM 
CHEMISTRY 
Stereochemistry of the bromine for chlorine exchange following 
7Br(n,y)/sup 80m/Br and /sup 82m(80m)/Br(IT)/sup 
82(80)/Br in diastereomeric 2,3-dichlorobutanes, 1:20274 
CHLORINATED ALIPHATIC HYDROCARBONS /VIRIAL 
EQUATION 
Calculation of the second virial coefficient for dipolar and 
quadrupolar polyatomic gases, 1:21526 (IS-T-703) 
CHLORINE/ION-ATOM COLLISIONS 
Radiation rom heavy ion collisions, 1:21501 (COO-3274-20) 
CHLORINE/MEASURING METHODS 
Direct measurements of stratospheric chlorine and bromine, 
1:20940 
CHLORINE 34/HALF-LIFE 
Superallowed Fermi B decay: lifetimes of “Cl, *K/sub m/, “*Sc, 
and *°Mn, 1:21744 
CHLORINE FLUORIDES/ELECTRONIC STRUCTURE 
Molecular structure of the CIF, and CIF, radicals. A theoretical 
study, 1:20222 
CHLORINE FLUORIDES/MOLECULAR STRUCTURE 
Molecular structure of the CIF, and CIF, radicals. A theoretical 
study, 1:20222 
CHLORINE IONS/ION-ATOM COLLISIONS 
Radiation rom heavy ion collisions, 1:21501 (COO-3274-20) 
Use of collision data to determine parameters of the terms of a 
negative-ion-atom system (Interaction potential), 1:21512 
CHLOROPHYLL/ELECTRONIC STRUCTURE 
Quantum mechanical formalism for computation of the 
electronic spectral properties of chlorophyll aggregates 
(Improved exciton formalism that explicitly includes molecular 
environmental effects), 1:20247 
CHLOROPHYLL/QUANTUM MECHANICS 
Quantum mechanical formalism for computation of the 
electronic spectral properties of chlorophyll aggregates 
(Improved exciton formalism that explicitly includes molecular 
environmental effects), 1:20247 
CHLOROPLASTS/ELECTRON MICROSCOPY 
Comparative electron-microscope studies of the fine structure of 
chloroplasts of pine varieties in industrial areas along the Ruhr 
and Upper Silesia, 1:20912 (ORNL-tr-4117) 
CHLOROPLASTS/FLUORESCENCE SPECTROSCOPY 
Chloroplast fluorescence of C, plants. II. A photographic 
technique for obtaining relative fluorescence yields and 
spectra photographically, 1:21220 
CHLOROPLASTS/MORPHOLOGICAL CHANGES 
Comparative electron-microscope studies of the fine structure of 
chloroplasts of pine varieties in industrial areas along the Ruhr 
and Upper Silesia, 1:20912 (ORNL-tr-4117) 
CHOLANTHRENE/BIOLOGICAL EFFECTS 
Effects of nerve growth factor administration on N-ethyl-N- 
nitrosourea carcinogenesis (Mice, rats), 1:21170 
CHOLECALCIFEROL/BIOLOGICAL EFFECTS 
Calcium absorption and calcium binding protein synthesis in the 
chick: evidence for a 1,25-dihydroxycholecalciferol-like factor 
in solanum malacoxylon, 1:21141 
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Involvement of cyclic AMP in the vitamin D mediated intestinal 
calcium absorptive mechanism, 1:211406 
Mechanisms of calcium transport in small intestine. Overall 
review of the contract, September 1, 1972-March 1, 1976, 
1:21135 (COO-1668-81) 
CHOLESTEROL/BIOCHEMICAL REACTION KINETICS 
Mutant forms of cytochrome P-450 controlling both 18- and 
118-steroid hydroxylation in the rat, 1:21105 
CHOLESTEROL/BIOSYNTHESIS 
Early radiation disturbances of cholesterol metabolism in the 
organelles of rat liver cells, 1:21252 (ERDA-tr-99) 
CHOLESTEROL/BRILLOUIN ZONES 
Acoustic brillouin-zone effect in a cholesteric liquid crystal 
(Cholesteryl chloride-cholesteryl myristate), 1:20129 
CHONDROSARCOMAS 
See SARCOMAS 
CHROMATES/FORMATION FREE ENERGY 
Standard free energy of formation of liquid Na,CrO,, 1100° to 
1220°K, 1:20230 
CHROMATES/REMOVAL 
Chromate abatement at the Oak Ridge Y-12 Plant, 1:21024 
(ERDA-92(Vol.2)) 
CHROMATIN 
Effects of agents associated with coal and oil shale extraction, 
conversion, or utilization on cell-cycle kinetics and on 
chromatin/chromosome structure. Progress report, July |- 
December 31, 1975, 1:21117 (LA-6276-PR) 
CHROMATIN/BIOCHEMICAL REACTION KINETICS 
Induction of stable protein-deoxyribonucleic acid adducts in 
Chinese hamster cell chromatin by ultraviolet light, 1:21107 
CHROMIUM/EMISSION SPECTROSCOPY 
Spectrographic determination of trace impurities in calcium 
fluoride. II, 1:20179 (BARC-827) 
Spectrographic determination of trace impurities in calcium 
fluoride. III, 1:20180 (BARC-829) 
CHROMIUM/NEUTRON SOURCES 
Controlled thermonuclear research. Progress report, July- 
December, 1975 (Materials testing; neutron damage 
displacement cross sections up to 20 MeV), 1:22304 (HEDL- 
TME-76-7) 
CHROMIUM/OXIDATION 
Effect of ion-implanted impurities on the oxidation of chromium, 
1:20034 
CHROMIUM/PHYSICAL RADIATION EFFECTS 
Effect of ion-implanted impurities on the oxidation of chromium, 
1:20034 
CHROMIUM/RECOVERY 
Chromium recovery from sludges produced from chromate- 
inhabited cooling water, 1:18790 (ERDA-92(Vol.2)) 
CHROMIUM 50/TARGETS 
Self-supporting isotopic chromium nuclear targets, 1:20623 
(AECL-5503) 
CHROMIUM ALLOYS 
See also CHROMIUM-NICKEL STEELS 
HASTELLOY X 
INCONEL ALLOYS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
VITALLIUM 
CHROMIUM ALLOYS/CHEMICAL VAPOR DEPOSITION 
I. New techniques for the synthesis of metals and alloys. II. The 
properties of rare earth metals and alloys. Final report, | Jul 
1971-30 Jun 1974, 1:19891 (AD-A-008403) 
CHROMIUM ALLOYS/MECHANICAL PROPERTIES 
Mechanical-thermal processing of a beta-titanium alloy, 1:19952 
CHROMIUM ALLOYS/MICROSTRUCTURE 
Microstructural analyses of biomaterials (Co-Cr-Mo; Co-Cr-Ni- 
W; Ti-6Al-4V), 1:19924 
CHROMIUM ALLOYS/OPTICAL PROPERTIES 
Development of high efficiency collector plates. Final report, 
1:18940 (COO/2600-76/3) 
CHROMIUM ALLOYS/PHASE STUDIES 
Phase analysis of standard and molybdenum-modified Mar-M509 
(Co-23 percent Cr-10 percent Ni-3-7 percent W-2 percent 
Mo-3 percent Ta), 1:19917 
CHROMIUM ALLOYS/PRECIPITATION HARDENING 
Cellular precipitation of gamma prime in iron-nickel based 
alloys, 1:19909 (HEDL-SA-935) 
CHROMIUM COMPOUNDS/PHASE TRANSFORMATIONS 
Phonon driven phase change in Cs,LiCr(CN ),, 1:20115 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Corrosion of 2 1/4 Cr-1 Mo steel and Incoloy alloy 800 under 
simulated boiler conditions, 1:19996 (ORNL-5153) 
Sodium Technology Program component materials compatibility 
quarterly progress report for period ending July 31, 1975, 
1:20000 (WARD-NA-3045-29) 
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CHROMIUM-MOLYBDENUM STEELS/DECARBURIZATION 

Sodium Technology Program component materials compatibility 
quarterly progress report for period ending July 31, 1975, 
1:20000 (WARD-NA-3045-29) 

CHROMIUM-MOLYBDENUM STEELS/DEFORMATION 

Constitutive equations for describing high-temperature inelastic 

behavior of structural alloys, 1:19929 (CONF-76045 1-2) 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 

PROPERTIES 

High-temperature structural design program. Progress report for 
period ending June 30, 1975, 1:19156 (ORNL-5087) 

CHROMIUM-MOLYBDENUM STEELS/TENSILE PROPERTIES 

Heat treatment effects on the tensile properties of annealed 2 

1/4 Cr-1 Mo steel, 1:19932 (ORNL-5144) 
CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 
2.0%, the Cr content is higher.) 
See also STAINLESS STEEL-302 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
CHROMIUM-NICKEL STEELS/PHYSICAL RADIATION 

EFFECTS 

Void-swelling properties of a stainless steel exposed to different 
thermomechanical treatments, 1:20039 

CHROMOSOMAL ABERRATIONS 
See also CHROMOSOME BREAKAGE 
CHROMOSOMAL ABERRATIONS/DATA ANALYSIS 
Unmet needs in automated cytogenetics, 1:21112 (BNL-21106) 
CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 

Cytogenetic investigations in the case of six-year irradiation of 
dogs, 1:21248 (ERDA-tr-99) 

Radiation effects on cells and chromosomes (a bibliography with 
abstracts). Report for 1964-Jun 1975, 1:21189 (NTIS/PS- 
75/551) 

Radiochemical and radioecological studies on Brazilian areas of 
high natural background. Progress report, October 30, 1974- 
October 30, 1975 (Etiology of radioinduced chromosomal 
aberrations in human lymphocytes), 1:21264 (COO-3489-8) 

Study of the radiation effects on nucleic acids and related 
compounds. Annual progress report, August 15, 1974-August 
14, 1975 (X radiation, hamster cells, Haemophilus 
influenzae), 1:21199 (COO-3286-11) 

CHROMOSOME BREAKAGE/BIOLOGICAL REPAIR 

Effect of differentiation on the repair of DNA single strand 

breaks in neuroblastoma cells, 1:21099 
CHROMOSOMES 

Effects of agents associated with coal and oil shale extraction, 

conversion, or utilization on cell-cycle kinetics and on 
structure. Progress report, July 1- 

December 31, 1975, 1:21117 (LA-6276-PR) 
CHROMOSOMES/BIOLOGICAL RADIATION EFFECTS 

Radiosensitivity studies with woody plants. III. Predictions of 
limits of probable acute and chronic LDso values from 
a a distributions of interphase chromosome volumes in 

ymnosperms (Gamma radiation), 1:21225 
CHROMOSOMES/CHEMICAL COMPOSITION 

CYDAC: recent alterations and new system configuration 

(Scanning microscope), 1:20800 (UCRL-52056) 
CHROMOSOMES/VOLUME 

Radiosensitivity studies with woody plants. III. Predictions of 
limits of probable acute and chronic LDs. values from 
lognormal distributions of interphase chromosome volumes in 

gymn rms (Gamma radiation), 1:21225 
CHRONIC IRRADIATION/DOSE-RESPONSE RELATIONSHIPS 

Cytogenetic investigations in the case of six-year irradiation of 
dogs, 1:21248 (ERDA-tr-99) 

CIRCE DEVICES/NEUTRAL ATOM BEAM INJECTION 

Study of the hot-electron plasma in the Circe minimum-B 
magnetic configuration, 1:21972 (UCRL-Trans-10779) 

CLAMS 
See MOLLUSCS 
CLAYS/DEHYDRATION 

Reaction kinetics and differential thermal analysis (Oxidation 
reaction of nuclear graphite with CO, thermal dehydration of 
clays), 1:20140 

CLIMATES/ENERGY BALANCE 

Climate stability for a Sellers-type model, 1:20871 
CLIMATES/MATHEMATICAL MODELS 

Climate stability for a Sellers-type model, 1:20871 
CLIMATES/VARIATIONS 

Climate and weather: natural and anthropogenic perturbations 
(Natural and anthropogenic variations), 1:20860 (BNWL- 
2000( Pt.3)) 

Energy and the climate, 1:19463 (CONF-750733-) 
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CLINCH RIVER BREEDER REACTOR/DESIGN 
Design and status of the Clinch River Breeder Reactor Plant, 
1:19133 (CONF-741070-) 
CLINCH RIVER BREEDER REACTOR/FUEL ELEMENTS 
System design of carbide fuel. Monthly progress letter for April 
1976, 1:19136 (COO-2426-60) 
CLINCH RIVER BREEDER REACTOR/PRIMARY COOLANT 
CIRCUITS 
Sodium ieak characterization tests. Series II. CRBRP primary 
piping corrosion study, 1:19163 (WARD-LT-3045-2) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
COMPONENTS 
Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, October-December 1975, 
1:19130 (AI-ERDA-13165) 
CLINCH RIVER BREEDER REACTOR/STEAM 
GENERATORS 
Internal-bore-welding of 2 1/4 Cr-1 Mo steel tube-to-tubesheet 
joints, 1:19135 (CONF-7605 14-1) 
CLINCH RIVER BREEDER REACTOR/TRANSIENTS 
Preliminary analysis of the transient overpower accident for 
CRBRP. Final report, 1:19374 (UCLA-ENG-7557) 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOUDS 
(Limited to clouds in the earth atmosphere; for interstellar clouds 
see COSMIC DUST or COSMIC GASES.) 
CLOUDS/ELECTRIC CONDUCTIVITY 
Convective electrification of clouds, 1:20872 
CLUSTER EMISSION MODEL/ANNIHILATION 
Experimental checks of the quantum number structure of 
clusters, 1:21672 (CONF-740653-P2) 
CLUSTER EMISSION MODEL/CHARGE-EXCHANGE 
INTERACTIONS 
Charge-transfer distribution in neutral cluster models (KNO 
scaling cross sections), 1:21596 (CONF-740653-P2) 
CLUSTER EMISSION MODEL/INCLUSIVE INTERACTIONS 
Charge-transfer distribution in neutral cluster models (KNO 
scaling cross sections), 1:21596 (CONF-740653-P2) 
CLUSTER EMISSION MODEL/KINETICS 
Dynamical features in cluster models for multihadron 
production, 1:21669 (CONF-740653-P2) 
CLUSTER EMISSION MODEL/PION MINUS-PROTON 
INTERACTIONS 
Experimental checks of the quantum number structure of 
clusters, 1:21672 (CONF-740653-P2) 
CLUSTER EMISSION MODEL/PROTON-ANTIPROTON 
INTERACTIONS 
Experimental checks of the quantum number structure of 
clusters, 1:21672 (CONF-740653-P2) 
CLUSTER EMISSION MODEL/PROTON-PROTON 
INTERACTIONS 
A two-component cluster model for correlations between a 
proton in the fragmentation region and a pion in the central 
region in high energy proton-proton collisions. (Diffractive 
nova model, pionization), 1:21693 (CONF-740653-P2) 
Experimental checks of the quantum number structure of 
clusters, 1:21672 (CONF-740653-P2) 
CNIDARIA/LUMINESCENCE 
Mechanisms of energy conversion and transfer in 
bioluminescence. Progress report, August 15, 1975-August 14, 
1976, 1:21137 (SRO-635-5) 
COAL 
See also ANTHRACITE 
BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
COAL/BIBLIOGRAPHIES 
Selected bibliography on coal-energy development of particular 
interest to the western states, 1:19572 (NP-21001) 
COAL/CAKING POWER 
Coal injection system (Patent), 1:18470 
COAL/CARBONIZATION 
Clean coke process: process development studies. Report for 
fourth quarter, 1975, 1:18406 (FE-1220-08) 
Coal production and research policy in Canada, 1:18395 
Coal Technology Program progress report, March 1976, 1:18393 
(ORNL/TM-5430) 
COAL/CHARGES 
Study of coal prices, 1:19582 
COAL/CHEMICAL ANALYSIS 
Developments in the techniques of coal microscopy (Reflectance 
measurement; maceral analysis), 1:18529 
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Evaluation of x-ray fluorescence analysis for the determination 
of mercury in coal. Final report, 1:18500 (COM-75-10686) 
COAL/CHEMICAL COMPOSITION 

Potential trace element emissions from the gasification of Illinois 
coals (Duplicate determinations of 34 elements in coal and 
ash samples), 1:18519 (ANL-75-XX-1) 

Preparation of a coal conversion systems technical data book. 
Project 8964 quarterly report, October 1-December 31, 1975, 
1:18438 (FE-1730-15) 

COAL/COAL GASIFICATION 

Retrofitting oil and gas-fired boilers for low Btu gas, 1:19032 

(CONF-741189-) 
COAL/COMBUSTION 

Alternatives for clean energy from coal, 1:19581 

Balanced program plan: analysis for biomedical and 
environmental research. Volume 3. Coal extraction, 
processing, and combustion, 1:18591 (ERDA-116) 

Coal combustion process and composition (Patent), 1:18587 

Coal-oil slurry combustion program, 1:18581 (FE-COSC-1) 

Coal power and combustion quarterly report, January-March 
1975 (Report in 8 sections), 1:18429 (ERDA-113-75/1) 

Coal production and research policy in the USA, 1:18394 

Coal utilization research other than conversion in the US, 
1:18586 

Critical contributions in MHD power generation. Quarterly 
technical progress report, | June-31 August 1975, 1: 19663 
(FE-2215-1) 

Energy from coal, 1:18402 

Evaluation of low-sulfur western coal characteristics, utilization, 
and combustion experience. Final report, 1:18503 (PB- 
243911) 

Experience in burning low-sulphur coal from the Gillette, 
Wyoming area, 1:18569 (CONF-741070-) 

Hazardous emission characterization of utility boilers. Final 
report, Nov 1973-Jul 1975 (TVA’s Widows Creek plant), 
1:19047 (PB-245017) 

Oversight hearings: coal combustion R. D. and D. for utility 
power-plants and industrial uses. Hearings before the 
Subcommittee on Energy Research, Development, and 
Demonstration (Fossil Faels) of the Committee on Science 
and Technology, U.S. House of Representatives, Ninety- 
Fourth Congress, First Session. Volume II, !:19583 

Preparation of a coal conversion systems technical data book. 
Project 8964 quarterly report, October 1-December 31, 1975, 

1:18438 (FE-1730-15) 

Pressurized fluidized-bed combustion research, 1:18575 (ERDA- 
113-75/1) 

Techniques for measuring fly ash resistivity. Final report, 
1:18527 (PB-244140) 

Use of coal in the Northeast (Environmental impact), 1:21068 
(BNL-50478) 

COAL/CONSUMPTION RATES 

Coal: energy keystone, 1:19578 

Minnesota energy use trends 1957-73, 1:19626 (PB-248057) 
COAL/CRUSHING 

Coal processing system (Patent), 1:18568 

Material reducer (Patent; rotary impact mill for crushing 
minerals), 1:18567 

Planning systems of fuel supply for large thermoelectric power 
stations of the USSR, including mechanization of unloading, 
storing, crushing, and transporting coal from the unloader to 
the boiler bunkers, 1:18564 (ERDA-tr-118) 

COAL/DEMAND FACTORS 

Greater coal utilization. Joint hearings before the Committees on 
Interior and Insular Affairs and Public Works, United States 
Senate, Ninety-Fourth Congress, First Session on S. 1777. 
Parts 1, 2, and 3. Appendix, 1:19577 

COAL/DENITRIFICATION 

Process for eliminating nitrogenous ingredients from solid fuel 

(650 to 1200°C; Patent), 1:18411 
COAL/DESULFURIZATION 

Coal-pyrite flotation: a modified technique using concentrated 
second-stage pulp. Technical progress report, 1:18410 (PB- 
243795/2ST) 

Evaluation of low-sulfur western coal characteristics, utilization, 
and combustion experience. Final report, 1:18503 (PB- 
243911) 

Novel catalyst supports for hydrodesulfurization of coal. 
Quarterly report, January-March 1976, 1:18409 (FE-2013-3) 

COAL/ELECTRIC CONDUCTIVITY 

LLL in situ coal gasification program. Quarterly progress report, 
January-March 1976, 1:18448 (UCRL-50026-76-1) 

Study on electrical conductivity of coal, 1:18464 (UCRL-Trans- 
11038) 

COAL/ENERGY CONSUMPTION 
Annual U.S. energy use drops again, 1:19529 (NP-21000) 


COAL/LEGISLATION 


COAL/ENERGY DEMAND 

Short-term coal forecast: 1975 to 1980, 1:19573 (PB-247073) 
COAL/ENERGY POLICY 

Coal energy prospects, 1:19564 (CONF-760205-) 
COAL/ENERGY SUPPLIES 

Short-term coal forecast: 1975 to 1980, 1:19573 (PB-247073) 
COAL/ENVIRONMENTAL EFFECTS 

Biomedical and Environmental Research Program of the LASL 
Health Division. Progress report, January-December 1975, 
1:21266 (LA-6313-PR) 

Environmental studies group, 1:20894 (LA-6313-PR) 

Greater coal utilization. Joint hearings before the Committees on 
Interior and Insular Affairs and Public Works, United States 
Senate, Ninety-Fourth Congress, First Session on S. 1777. 
Parts 1, 2, and 3. Appendix, 1:19577 

Overview of our national energy needs, resources, and future 
developments, 1:20884 (CONF-751022-) 

COAL/EXPLOSIONS 

Recent research concerning extinguishment of coal dust 

explosions, 1:18596 
COAL/FLASH HEATING 

Flash hydrogenation of coal. I. Experimental methods and 
preliminary results, 1:18413 

Flash hydrogenation of coal. II. Yield structure for Illinois No. 6 
coal at 100 atm, 1:18414 

COAL/FLUID FLOW 

Pipe system erosion and hydraulics analysis at the Cresap Pilot 

— Special report (Coal liquefaction), 1:18483 (FE-1517- 


COAL/FLUIDIZED-BED COMBUSTION 

Coal power and combustion. Quarterly report, April-June 1975, 
1:18570 (ERDA-76-31-2) 

Coal utilization research other than conversion in the US, 
1:18586 

Discussion: fluidised combustion, 1:18585 

Externally fired gas turbine for modular integrated utility system 
(MIUS), 1:18574 (ERDA-113-75/1) 

Fluidised combustion, 1:18584 

Fuels technology: a state-of-the-art review. Environmental 
protection technology series (final), 1:18442 (PB-242535) 

R and D planning assistance services, 1:18576 (ERDA-113- 
75/1) 

Supportive studies of pressurized fluidized-bed combustion, 
1:18573 (ERDA-113-75/1) 

Technical engineering services, 1:18577 (ERDA-113-75/1) 

Use of coal and coal-derived fuels in total energy systems for 
MIUS applications. Volume I. Summary report, 1:18582 
(ORNL/HUD/MIUS-27) 

Use of coal and coal-derived fuels in total energy systems for 
= applications. Volume II, 1:18583 (ORNL/HUD/MIUS- 

) 


COAL/FORECASTING 
Coal energy prospects, 1:19564 (CONF-760205-) 
Short-term coal forecast: 1975 to 1980, 1:19573 (PB-247073) 
COAL/FOSSIL-FUEL POWER PLANTS 
Externally fired gas turbine for modular integrated utility system 
(MIUS), 1:18574 (ERDA-113-75/1) 
COAL/FRAGMENTATION 
Advanced fragmentation techniques, 1:18550 
COAL/GOVERNMENT POLICIES 
Greater coal utilization. Joint hearings before the Committees on 
Interior and Insular Affairs and Public Works, United States 
Senate, Ninety-Fourth Congress, First Session on S. 1777. 
Parts 1, 2, and 3. Appendix, 1:19577 
COAL/GRINDING 
Planning systems of fuel supply for large thermoelectric power 
stations of the USSR, including mechanization of unloading, 
storing, crushing, and transporting coal from the unloader to 
the boiler bunkers, 1:18564 (ERDA-tr-118) 
COAL/HYDROGENATION 
Coal Technology Program progress report, March 1976, 1:18393 
(ORNL/TM-5430) 
Flash hydrogenation of coal. I. Experimental methods and 
preliminary results, 1:18413 
Flash hydrogenation of coal. II. Yield structure for Illinois No. 6 
coal at 100 atm, 1:18414 
Hydrogenation of western coal in dilute phase under medium 
pressures for production of liquids and gases. Final report, 
1:18412 (FE-1200-1) 
Novel catalyst supports for hydrodesulfurization of coal. 
Quarterly report, January-March 1976, 1:18409 (FE-2013-3) 
Transformation of solids to liquid fuels, 1:18489 
COAL/LAND USE 
Energy development and land use in Texas. Project E/S-1, final 
report, 1:21008 (NSF-RA-N-74-233) 


COAL/LEGISLATION 


COAL/LEGISLATION 
94th Congress and the energy record. A progress report 
prepared by the Congressional Research Service at the request 
of Henry M. Jackson, Chairman, Committee on Interior and 
Insular Affairs, United States Senate, 1:19559 
Greater coal utilization. Joint hearings before the Committees on 
Interior and Insular Affairs and Public Works, United States 
Senate, Ninety-Fourth Congress, First Session on S. 1777. 
Parts 1, 2, and 3. Appendix, 1:19577 
COAL/MARKET 
Analysis of steam coal sales and purchases, 1:18589 (PB- 
243575/8ST) 
COAL/MATERIALS HANDLING 
Coal feeder development program. Phase I report, 1:18566 (FE- 
1792-8) 
Experience in burning low-sulphur coal from the Gillette, 
Wyoming area, 1:18569 (CONF-741070-) 
Research and development for improving coal ex 


traction: 
constraints and incentives to |e 18533 (NP- 
) 


COAL/MEETINGS 

Second international conference on coal research, London, 
England, October 8-9, 1974, 1:18392 

COAL/MICROSCOPY 

Developments in the techniques of coal microscopy (Reflectance 

measurement; maceral analysis), 1:18529 
COAL/MIXING 

Coal blending: a technology utilizing high sulfur coal while 
maintaining air emission regulations, 1:18563 (ERDA- 
92(Vol.2)) 

Coal blending in Illinois, 1:18561 (ANL/ES-48) 

COAL/NET ENERGY 

Net energy analysis: an energy balance study of fossil fuel 

resources, 1:19450 
COAL/PERMEABILITY 

Microcomputer proves versatile data-gathering tool for energy R 
and D (Used for coal permeability tests and for measuring 
pressure surges in geothermal well pipes), 1:20799 (UCRL- 
50025-76-1) 

COAL/PHYSICAL PROPERTIES 

Preparation of a coal conversion systems technical data book. 
Project 8964 quarterly report, October 1-December 31, 1975, 
1:18438 (FE-1730-15) 

COAL/PRODUCTION 

Analysis of steam coal sales and purchases, 1:18589 (PB- 
243575/8ST) 

Coal mining production program and research policies in 
France, 1:18397 

Coal production and research policy in the U. K., 1:18398 

Coal production and research policy, 1:18399 

South Africa: coal business and research, 1:18400 

COAL/PYROLYSIS 
Transformation of solids to liquid fuels, 1:18489 
COAL/RESEARCH PROGRAMS 

Coal: energy keystone, 1:19578 

Coal mining production program and research policies in 
France, 1:18397 

Coal production and research policy in the USA, 1:18394 

Coal production and research policy in Canada, 1:18395 

Coal production and research policy in the U. K., 1:18398 

Coal production and research policy, 1:18399 

Energy from coal, 1:18402 

Energy resource alternatives competition. Progress report for the 
period February 1, 1975-December 31, 1975 (Space heating 
and cooling, hot water, and electricity for homes, farms, and 
light industry), 1:19629 (COO-2698-1) 

Oversight hearings: coal combustion R. D. and D. for utility 
power-plants and industrial uses. Hearings before the 
Subcommittee on Energy Research, Development, and 
Demonstration (Fossil Fuels) of the Committee on Science 
and Technology, U.S. House of Representatives, Ninety- 
Fourth Congress, First Session. Volume II, 1:19583 

Role of coal in U.S. energy R and D policy (Coal in national 
energy R and D policy), 1:19565 (CONF-760217-4) 

South Africa: coal business and research, 1:18400 

Summing-up (Need for international cooperation), 1:18401 

Synthetic fuels from coal R and D program, 1:18465 

COAL/RESOURCES 

Energy extraction from coal in situ: a five-year plan. Volume III 

of Ill. Resources, 1:19576 (TID-27023-P3) 
COAL/SAMPLING 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
October-December 1975, 1:18407 (FE-2030-2) 

COAL/SHOCK HEATING 

Shock heating studies. Quarterly report, December 1975- 

February 1976, 1:18502 (FE-2212- 3) 
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COAL/SOLVENT EXTRACTION 

Transformation of solids to liquid fuels, 1:18489 

COAL/SPONTANEOUS COMBUSTION 

Experience in burning low-sulphur coal from the Gillette, 
Wyoming area, 1:18569 (CONF-741070-) 

Storage of solid fuel at dumps of thermoelectric power stations 
of the USSR, methods of preventing dusting and spontaneous 
combustion of fuel in piles, 1:18505 (ERDA-tr-120) 

COAL/STORAGE 

Planning systems of fuel supply for large thermoelectric power 
stations of the USSR, including mechanization of unloading, 
storing, crushing, and transporting coal from the unloader to 
the boiler bunkers, 1:18564 (ERDA-tr-118) 

COAL/TRANSPORT 

Coal: energy keystone, 1:19578 

Experience in burning low-sulphur coal from the Gillette, 
Wyoming area, 1:18569 (CONF-741070-) 

Planning systems of fuel supply for large thermoelectric power 
stations of the USSR, including mechanization of unloading, 
storing, crushing, and transporting coal from the unloader to 
the boiler bunkers, 1:18564 (ERDA-tr-118) 

Resource and land investigations (rail) program: an approach to 
environmental assessment with application to western coal 
development. Final report, 1:18546 (PB-244632) 

COAL/USES 
South Africa: coal business and research, 1:18400 
COAL DEPOSITS/DEGASSING 

Degasification of coalbeds: a commercial source of pipeline gas, 

1:18518 
COAL DEPOSITS/DRYING 

Drying of gas producer No. 2 by a vertical drainage system in 
the Kuznetsk coal basin (Podzembaz station No. 8), 1:18460 
(UCRL-Trans-1 1057) 

COAL DEPOSITS/EXPLOSIVE FRACTURING 

LLL in situ coal gasification program. Quarterly progress report, 

January-March 1976, 1:18448 (UCRL-50026-76-1) 
COAL DEPOSITS/GEOCHEMISTRY 

Coal deposits of the Carbondale, Grand Hogback, and Southern 
Danforth Hills coal fields, Eastern Piccance Basin, Colorado, 
1:18530 

COAL DEPOSITS/GEOLOGICAL SURVEYS 

Economic system analysis of coal preconversion technology: 
Phase I. Volume II. Characterization of coal deposits for large- 
scale surface mining. Interim report for the period August 
1973-July 1975, 1:19567 (FE-1520-2) 

COAL DEPOSITS/NEUTRON-GAMMA LOGGING 

Combination of epithermal and inelastic neutron scattering 
methods to locate coal and oil shale zones (Patent), 1:20824 

COAL EXTRACTS/HYDROCRACKING 

Zinc halide hydrocracking process for distillate fuels from coal. 
Annual technical progress report for 1975, including the 
quarter ending January 31, 1976, 1:18486 (FE-1743-16) 

COAL FINES/EXPLOSIONS 

Effect of rock dust on explosibility of coal dust (Review of early 

research), 1:18590 (BM-RI-8077) 
COAL FINES/MATERIALS TESTING 
Dust generation and comminution of coal, 1:18499 (BM-RI- 
8068) 
COAL FINES/PRODUCTION 
Coal processing system (Patent), 1:18568 
COAL FUEL CELLS/DESIGN 

Fuel-cell power system for central-station power generation 

using coal as a fuel, 1:19702 
COAL FUEL CELLS/PERFORMANCE 

Fuel-cell power system for central-station power generation 

using coal as a fuel, 1:19702 
COAL GAS/CHEMICAL COMPOSITION 

Chemical characterization of coal conversion pilot plant 

materials, 1:18520 (ERDA-92( Vol.2)) 
COAL GAS/CHEMICAL EXPLOSIONS 

Mine safety. Part 5. General studies (a bibliography with 
abstracts). Report for 1964-Jul 1975 (Contains 121 abstracts), 
1:18536 (NTIS/PS-75/566) 

COAL GAS/COMBUSTION 

Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
2, July 1, 1973-June 30, 1974. Volume I, 1:18434 (FE-1514- 
T-7) 

Advanced coal gasification system for electric power generation. 
Research and developmemt report No. 81. Interim report No. 
3, July 1, 1974-June 30, 1975, 1:18436 (FE-1514-T-9) 

Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
= a 1, 1973-June 30, 1974. Volume II, 1:18435 (FE-1514- 

-8) 


COAL GAS/DESULFURIZATION 
Thermodynamic considerations in the use of coal as a 
fuel for power conversion systems, 1:18419 (CONF-741070-) 
COAL GAS/FLAMMABILITY 
Mine safety. Part 5. General studies (a bibliography with 
abstracts). Report for 1964-Jul 1975 (Contains 121 abstracts), 
1:18536 (NTIS/PS-75/566) 
COAL GAS/METHANATION 
Effect of certain reaction parameters on methanation of coal gas 
to SNG, 1:18870 
COAL GAS/PROCESSING 
Question of chemical transformation of UGC gases, 1:18463 
(UCRL-Trans-11054) 
COAL GAS/PURIFICATION 
Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
> a 1, 1973-June 30, 1974. Volume I, 1:18434 (FE-1514- 
) 
Advanced coal gasification system for electric power generation. 
Research and developmemt report No. 81. Interim report No. 
3, July 1, 1974-June 30, 1975, 1:18436 (FE-1514-T-9) 
Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
2, = 1, 1973-June 30, 1974. Volume II, 1:18435 (FE-1514- 
) 


COAL GASIFICATION 
See also BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
HYGAS PROCESS 
LURGI PROCESS 
SYNTHANE PROCESS 

Alternatives for clean energy from coal, 1:19581 

Bituminous coal mining in the German Federal Republic: 
production and research, 1:18396 

Coal power and combustion quarterly report, January-March 
1975 (Report in 8 sections), 1:18429 (ERDA-113-75/1) 

Development of methanation catalysts for the synthetic natural 
gas processes (By coal or naphtha gasification), 1:18867 

Energy from coal, 1:18402 

Hydrogenation of western coal in dilute phase under medium 
pressures for production of liquids and gases. Final report, 
1:18412 (FE-1200-1) 

Synthetic fuels from coal R and D program, 1:18465 

COAL GASIFICATION/AGGLOMERATING BURNER 

GASIFICATION PROCESS 

Agglomerating burner gasification process. Design, installation, 
and operation of a 25-ton-a-day process development unit. 
Annual report, 1975, 1:18432 (FE-1513-38) 

COAL GASIFICATION/CARBON DIOXIDE ACCEPTOR 

PROCESS 

Economic analysis of CO, acceptor process producing 250 
million standard cubic feet per day of high-Btu gas from two 
fuels: subbituminous coal, 1:18424 (ERDA-76-58) 

Economic analysis of CO, acceptor process producing 250 
million standard cubic feet per day of high-Btu gas from two 
fuels: lignite, 1:18425 (ERDA-76-58) 

Preliminary economic analysis of CO, acceptor process 
producing 250 million standard cubic feet per day of high-Btu 
gas from two fuels: subbituminous coal and lignite, 1:18423 
(ERDA-76-58) 

COAL GASIFICATION/CHEMICAL REACTION KINETICS 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
October-December 1975, 1:18407 (FE-2030-2) 

COAL GASIFICATION/DATA 

Preparation of a coal conversion systems technical data book. 
Project 8964 quarterly report, October i-December 31, 1975, 
1:18438 (FE-1730-15) 

COAL GASIFICATION/ECONOMICS 

Experimental and process design study of a fast pyrolytic 
gasification process. Quarterly technical report No. 5, April- 
June 1975, 1:18437 (FE-1548-5) 

Participating surveillance services for electric power program. 
1975 annual progress report for gasification programs, 
1:18430 (FE-1236-10) 

Preliminary economic analysis of Bureau of Mines low-Btu 
gasification: combined-cycle power generating system 
producing 299.0 megawatts, Pittsburgh coal seam, 1:18421 
(ERDA-76-52) 

COAL GASIFICATION/ENERGY CONSERVATION 

Process for extracting water and energy from synthesis gas 

(Patent), 1:19795 
COAL GASIFICATION/ENGINEERING 

Participating surveillance services for electric power program. 
1975 annual progress report for gasification programs, 
1:18430 (FE-1236-10) 
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COAL GASIFICATION/ENVIRONMENTAL EFFECTS 

Balanced program plan. Volume IV. Coal conversion, 1:18524 
(ORNL-5123) 

Resource and land investigations (rail) program: an approach to 
environmental assessment with application to western coal 
development. Final report, 1:18546 (PB-244632) 

COAL GASIFICATION/EQUIPMENT 

Apparatus for the continuous gasification of coal (Patent), 
1:18468 

Continuous process for energy conserving cooperative coal 
feeding and ash removal of continuous, pressurized coal 
gasifiers and the like, and apparatus for carrying out the same 
(Patent), 1:18466 

Process for feeding coal to a fluidized bed or suspended particle 
pressurized processing chamber and apparatus for carrying out 
the same (Patent), 1:18467 

COAL GASIFICATION/FEASIBILITY STUDIES 

Participating surveillance services for electric power program. 
1975 annual progress report for gasification programs, 
1:18430 (FE-1236-10) 

COAL GASIFICATION/FISCHER-TROPSCH SYNTHESIS 

Catalytic synthesis of gaseous hydrocarbons. Quarterly report, 
December 1975-February 1976, 1:18441 (FE-1814-3) 

COAL GASIFICATION/FLASH HYDROPYROLYSIS PROCESS 

Flash hydropyrolysis process for conversion of lignite to liquid 

and gaseous products, 1:18417 (BNL-20915) 
COAL GASIFICATION/FLUIDIZED BED 

250-million-scfd high-Btu gas plant. Synthane-Wyodak seam 
coal: an economic analysis, 1:18427 (ERDA-76-59) 

Advanced coal gasification system for electric power generation. 
Quarterly progress report, second quarter, fiscal year 1976, 
1:18433 (FE-1514-45) 

Coal injection system (Patent), 1:18470 

COAL GASIFICATION/HEALTH HAZARDS 

Balanced program plan. Volume IV. Coal conversion, 1:18524 
(ORNL-5123) 

COAL GASIFICATION/HYGAS PROCESS 

Design and operation of catalytic methanation in the HYGAS 
pilot plant, 1:18871 

COAL GASIFICATION/IN-SITU GASIFICATION 

Application of gas-chemical calculations to the determination of 
water inflow into sections of coal undergoing gasification, 
1:18471 (UCRL-Trans-1 1056) 

Application of electric current for direct action on a seam of 
fuel in shaftless underground gasification (Translated book), 
1:18461 (UCRL-Trans-1 1050) 

Belgian policies in coal mining production and research, 1:18555 

Borehole drilling and coring in a gasified space, 1:18459 
(UCRL-Trans-1 1053) 

Drying of gas producer No. 2 by a vertical drainage system in 
the Kuznetsk coal basin (Podzembaz station No. 8), 1:18460 
(UCRL-Trans-1 1057) 

Dynamics of gas formation during the gasification of a seam of 
brown coal in an experimental gas generator at the Angren 
Podzemgaz station, 1:18469 (UCRL-Trans-11051) 

Energy extraction from coal in situ: a five-year plan. Volume I 
of Ill. Summary, 1:19574 (TID-27023-P1) 

Energy extraction from coal in situ: a five-year plan. Volume Il 
of III. Technical and management, 1:19575 (TID-27023-P2) 

Energy extraction from coal in situ: a five-year plan. Volume III 
of III. Resources, 1:19576 (TID-27023-P3) 

Fire face in underground gasification, 1:18456 (UCRL-Trans- 
11047) 

Industrial stage of the development of the underground 
gasification of coal, 1:18453 (UCRL-Trans-1 1083) 

Instrumentation and process control development for in situ coal 
gasification. Fifth quarterly report, December 1975-February 
1976, 1:18445 (SAND-76-0191) 

Internal quarterly progress report, January-March 1976, 1:18665 
(LERC/QTR-76/1) 

Let’s make Prokop’evsk a gasification center (Criticism of 
planned program and suggestion of alternative program), 
1:18450 (UCRL-Trans-11010) 

LLL in situ coal gasification program. Quarterly progress report, 
January-March 1976, 1:18448 (UCRL-50026-76-1) 

Loss of gas into the rocks and into the seam being gasified in 
underground coal gasification, 1:18455 (UCRL-Trans-1 1045) 

Model calculations of electric fields measured with a fixed, 
stationary array to monitor in situ coal gasification, 1:18444 
(SAND-76-0076) 

One of the great victories of Soviet technology: a quarter 
century after Lenin's brilliant idea of underground gasification 
of coal, 1:18451 (UCRL-Trans-1 1034) 

Outlook for underground coal gasification, 1:18447 (TID/LERC- 
7 


) 
Question of chemical transformation of UGC gases, 1:18463 
(UCRL-Trans-1 1054) 
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Second cycle of tests on underground gasification of coal in the 
Kuzbass, 1:18452 (UCRL-Trans-11031) 
Study on electrical conductivity of coal, 1:18464 (UCRL-Trans- 
11038) 
Underground gasification of coal in the USSR and abroad 
(Book; includes work in USA, USSR, UK, Belgium, Italy, 
France, Poland), 1:18458 (UCRL-Trans-1 1008) 
Underground gasification of coal, 1:18462 (UCRL-Trans-1 1044) 
Underground gasification of coal in situ, 1:18454 (UCRL-Trans- 
11086) 
Underground gasification of Moscow-region coal, 1:18457 
(UCRL-Trans-11081) 
COAL GASIFICATION/MATERIALS HANDLING 
Coal demonstration plants. Quarterly report, April-June 1975 
(Development of high capacity feeders for high pressure 
systems), 1:18403 (ERDA-76-32-2) 
COAL GASIFICATION/MATHEMATICAL MODELS 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
October-December 1975, 1:18407 (FE-2030-2) 
COAL GASIFICATION/METHANATION 
Catalytic synthesis of gaseous hydrocarbons. Quarterly report, 
December 1975-February 1976, 1:18441 (FE-1814-3) 
COAL GASIFICATION/NET ENERGY 
Net energy analysis: an energy balance study of fossil fuel 
resources, 1:19450 
COAL GASIFICATION/PILOT PLANTS 
Clean liquids and gaseous fuels from coal for electric power, 
1:19580 
Production of high-Btu gas from coal, 1:19579 
COAL GASIFICATION/PRESSURE DEPENDENCE 
Rapid devolatilization and hydrogasification of bituminous coal, 


1:18472 
COAL GASIFICATION/RESEARCH PROGRAMS 

Advanced coal gasification system for electric power generation. 
Quarterly progress report, second quarter, fiscal year 1976, 
1:18433 (FE-1514-45) 

Combustion engineering coal gasification program, 1:18473 

Environmentally related work at EPRI, 1:19609 

Experimental and process design study of a fast pyrolytic 
gasification process. Quarterly technical report No. 5, April- 
June 1975, 1:18437 (FE-1548-5) 

Preliminary economic analysis of Bureau of Mines low-Btu 
gasification: combined-cycle power generating system 
producing 299.0 megawatts, Pittsburgh coal seam, 1:18421 
(ERDA-76-52) 

Production of high-Btu gas from coal, 1:19579 

COAL GASIFICATION/REVIEWS 

Development of information for standards of performance for 
the fossil fuel conversion industry. Final report (Bibliography 
included), 1:18443 (PB-242543) 

Fuels technology: a state-of-the-art review. Environmental 
protection technology series (final), 1:18442 (PB-242535) 

COAL GASIFICATION/SYNTHANE PROCESS 
250-million-scfd high-Btu gas plant. Synthane-Wyodak seam 
coal: an economic analysis, 1:18427 (ERDA-76-59) 
250-million-scfd-high-Btu-gas plant. Synthane-Pittsburgh seam 
coal: an economic analysis, 1:18428 (ERDA-76-59) 

Pictorial tour of the Synthane pilot plant, 1:18446 (TID-27029) 

Preliminary economic analysis of synthane plant producing 250 
million scfd high-Btu gas from two coal seams: Wyodak and 
Pittsburgh, 1:18426 (ERDA-76-59) 

COAL GASIFICATION/THERMODYNAMICS 

Thermodynamic considerations in the use of gasi coal as a 

fuel for power conversion systems, 1:18419 (CONF-741070-) 
COAL GASIFICATION PLANTS/BELLOWS 

Materials Science Division coal technology fifth quarterly report, 
October-December 1975, 1:18416 (ANL-76-22) 

COAL GASIFICATION PLANTS/BY-PRODUCTS 

Environmental effects from leaching of coal conversion by- 
=— Interim report, January-March 1976, 1:18522 (FE- 

019-3) 
COAL GASIFICATION PLANTS/CYCLONE SEPARATORS 

Materials Science Division coal technology fifth quarterly report, 
October-December 1975, 1:18416 (ANL-76-22) 

COAL GASIFICATION PLANTS/ECONOMICS 

Economic analysis of Westinghouse low-Btu gasification: 
combined-cycle power generating system producing 134.1 
megawatts. Coal-dolomite gas producer, Indiana coal seam, 
1:18420 (ERDA-76-49) 

COAL GASIFICATION PLANTS/ENVIRONMENTAL EFFECTS 

Environmental effects from leaching of coal conversion by- 
< Interim report, January-March 1976, 1:18522 (FE- 

019-3) 

Potential trace element emissions from the gasification of Illinois 
coals (Duplicate determinations of 34 elements in coal and 
ash samples), 1:18519 (ANL-75-XX-1) 
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COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 
Coal demonstration plants. Quarterly report, April-June 1975 
(Development of high capacity feeders for high pressure 

systems), 1:18403 (ERDA-76-32-2) 
Coal feeder development program. Quarterly technical progress 
report, 1:18440 (FE-1792-4) 
COAL GASIFICATION PLANTS/HEATERS 
Materials Science Division coal technology fifth quarterly report, 
October-December 1975, 1:18416 (ANL-76-22) 
COAL GASIFICATION PLANTS/LURGI PROCESS 
Preliminary economic analysis of Lurgi plant producing 250 
million scfd gas from New Mexico coal, 1:18422 (ERDA-76- 


57) 
COAL GASIFICATION PLANTS/MATERIALS 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, January 1, 1975 
to December 31, 1975, 1:18439 (FE-1784-12) 
COAL GASIFICATION PLANTS/NONDESTRUCTIVE 
TESTING 
Materials Science Division second quarterly report for period 
ending March 15, 1975, 1:18415 (ANL-75-XX-2) 
COAL GASIFICATION PLANTS/PERFORMANCE TESTING 
Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
2, July 1, 1973-June 30, 1974. Volume II, 1:18435 (FE-1514- 
T-8 


-8) 
COAL GASIFICATION PLANTS/PILOT PLANTS 

Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
2, July 1, 1973-June 30, 1974. Volume I, 1:18434 (FE-1514- 
T-7) 

Advanced coal gasification system for electric power generation. 
Research and developmemt report No. 81. Interim report No. 
3, July 1, 1974-June 30, 1975, 1:18436 (FE-1514-T-9) 

Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
2, July 1, 1973-June 30, 1974. Volume II, 1:18435 (FE-1514- 


T-8) 
COAL GASIFICATION PLANTS/PIPE FITTINGS 
Materials Science Division coal technology fifth quarterly report, 
October-December 1975, 1:18416 (ANL-76-22) 
COAL GASIFICATION PLANTS/PIPES 
Materials Science Division second quarterly report for period 
ending March 15, 1975, 1:18415 (ANL-75-XX-2) 
Materials Science Division coal technology fifth quarterly report, 
October-December 1975, 1:18416 (ANL-76-22) 
COAL GASIFICATION PLANTS/PROTECTIVE COATINGS 
Materials Science Division second quarterly report for period 
ending March 15, 1975, 1:18415 (ANL-75-XX-2) 
Materials Science Division coal technology fifth quarterly report, 
October-December 1975, 1:18416 (ANL-76-22) 
COAL GASIFICATION PLANTS/RESEARCH PROGRAMS 
Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
2, July 1, 1973-June 30, 1974. Volume I, 1:18434 (FE-1514- 
T-7) 
Advanced coal gasification system for electric power generation. 
Research and developmemt report No. 81. Interim report No. 
3, July 1, 1974-June 30, 1975, 1:18436 (FE-1514-T-9) 
Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
2, July 1, 1973-June 30, 1974. Volume Il, 1:18435 (FE-1514- 
T-8) 
COAL GASIFICATION PLANTS/RESIDUES 
Environmental effects from leaching of coal conversion by- 
products. Interim report, January-March 1976, 1:18522 (FE- 
2019-3) 
COAL GASIFICATION PLANTS/SLAGS 
Materials Science Division second quarterly report for period 
ending March 15, 1975, 1:18415 (ANL-75-XX-2) 
Materials Science Division coal technology fifth quarterly report, 
October-December 1975, 1:18416 (ANL-76-22) 
COAL GASIFICATION PLANTS/TUBES 
Materials Science Division coal technology fifth quarterly report, 
October-December 1975, 1:18416 (ANL-76-22) 
COAL GASIFICATION PLANTS/WEAR 
Materials Science Division second quarterly report for period 
ending March 15, 1975, 1:18415 (ANL-75-XX-2) 
COAL INDUSTRY 
Role of coal in U.S. energy R and D policy (Coal in national 
energy R and D policy), 1:19565 (CONF-760217-4) 
COAL INDUSTRY/ECONOMETRICS 
Economic system analysis of coal preconversion technology: 
Phase I. Volume I. Introduction, summary, conclusions, and 
recommendations for research. Interim report for the period 
August 1973-July 1975, 1:19566 (FE-1520-1) 
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Economic system analysis of coal preconversion technology: 
phase I. Volume III. Surface coal mining methods and 
equipment. Interim report for the period August 1973-July 
1975, 1:19568 (FE-1520-3) 

Economic system analysis of coal preconversion technology: 
Phase I. Volume IV. Large-scale coal processing for coal 
conversion. Interim report for the period August 1973-July 
1975, 1:19569 (FE-1520-4) 

Economic system analysis of coal preconversion technology: 
Phase I. Volume VI. Computer systems to support mine 
planning. Interim report for the period August 1973-July 
1975, 1:19571 (FE-1520-6) 

COAL INDUSTRY/ECONOMICS 
Economic analysis of coal supply: an assessment of existing 

studies, 1:18543 (PB-243220) 

Study of coal prices, 1:19582 

COAL INDUSTRY/ENVIRONMENTAL EFFECTS 
Chemical characterization of coal conversion pilot plant 

materials, 1:18520 (ERDA-92(Vol.2)) 

Energy and health: the health impacts of present and alternative 
energy sources and policies, 1:19462 (BNL-21395) 

Resource and land investigations (rail) program: an approach to 
environmental assessment with application to western coal 
development. Final report, 1:18546 (PB-244632) 

COAL INDUSTRY/ENVIRONMENTAL IMPACT 
STATEMENTS 
Energy from coal: guidelines for the preparation of 

environmental impact statement. Final report, 1:18526 (PB- 
242960) 

COAL INDUSTRY/FINANCING 

Economic system analysis of coal preconversion technology: 
Phase I. Volume V. Survey of socioeconomics, financial 
statistics, and legal aspects. Interim report for the period 
August 1973-July 1975, 1:19570 (FE-1520-5) 

COAL INDUSTRY/FORECASTING 
Alternatives for the Texas electric power industry. Project N/T- 

4, final report, 1:19602 (NSF-RA-N-74-249) 

Coal energy prospects, 1:19564 (CONF-760205-) 

COAL INDUSTRY/HEALTH HAZARDS 
Effects of agents associated with coal and oil shale extraction, 

conversion, or utilization on cell-cycle kinetics and on 
chromati yme structure. Progress report, July 1- 
December 31, 1975, 1:21117 (LA-6276-PR) 

Energy and health: the health impacts of present and alternative 
energy sources and policies, 1:19462 (BNL-21395) 

COAL INDUSTRY/RESEARCH PROGRAMS 
Report of conference held at Northwestern University under the 

aegis of the National Science Foundation, on innovative 
design techniques for energy-efficient processes, March 13-14, 
1975. Final report, 1:19484 (PB-243651) 
COAL LIQUEFACTION 
See also CSF PROCESS 
H-COAL PROCESS 

Agglomeration and separation of micron-sized particles from 
coal liquefaction streams, 1:18475 (CONF-760402-6) 

Alternatives for clean energy from coal, 1:19581 

Bituminous coal mining in the German Federal Republic: 
production and research, 1:18396 

Coal liquefaction (Patent; separation of insoluble material from 
coal liquefaction product), 1:18491 

Energy from coal, 1:18402 

Hydrogenation of western coal in dilute phase under medium 
pressures for production of liquids and gases. Final report, 
1:18412 (FE-1200-1) 

Summing-up, 1:18401 

Synthetic fuels from coal R and D program, 1:18465 

Transformation of solids to liquid fuels, 1:18489 

COAL LIQUEFACTION/BIBLIOGRAPHIES 
Chemical characterization, handling, and refining of SRC to 

liquid fuels. A bibliography of English references from 1957 to 
1975. Task 1 report, 1:18480 (ERDA-76-68) 

COAL LIQUEFACTION/CSF PROCESS 
Evaluation of CSF Process extractor performance improvement 

for Cresap testing. Special report, 1:18484 (FE-1517-33) 

COAL LIQUEFACTION/ENVIRONMENTAL EFFECTS 
Balanced program plan. Volume IV. Coal conversion, 1:18524 

(ORNL-5123) 

COAL LIQUEFACTION/FLASH HYDROPYROLYSIS 
PROCESS 
Flash hydropyrolysis process for conversion of lignite to liquid 

and gaseous products, 1:18417 (BNL-20915) 

COAL LIQUEFACTION/H-COAL PROCESS 
50,000-barrel-per-day liquid fuels plant, H-coal process: Wyodak 

coal, an economic analysis, 1:18478 (ERDA-76-56) 
50,000-barrel-per-day liquid fuels plant, H-coal process: Illinois 
coal, an economic analysis, 1:18479 (ERDA-76-56) 


COAL LIQUIDS/SEPARATION PROCESSES 


Preliminary economic analysis of H-coal. Process producing 
50,000 barrels per day of liquid fuels from two coal seams: 
Wyodak and Illinois, 1:18477 (ERDA-76-56) 

COAL LIQUEFACTION/HEALTH HAZARDS 
Balanced program plan. Volume IV. Coal conversion, 1:18524 

(ORNL-5123) 

COAL LIQUEFACTION/NET ENERGY 

Net energy analysis: an energy balance study of fossil fuel 
resources, 1:19450 

COAL LIQUEFACTION/PILOT PLANTS 

Clean liquids and gaseous fuels from coal for electric power, 
1:19580 

COAL LIQUEFACTION/REVIEWS 
Fuels technology: a state-of-the-art review. Environmental 

protection technology series (final), 1:18442 (PB-242535) 

COAL LIQUEFACTION/SRC PROCESS 
$0,000-barrel-per-day liquid fuels plant, SRC process: Wyodak 

coal, an economic analysis, 1:18493 (ERDA-76-55) 
5$0,000-barrel-per-day liquid fuels plant, SRC process: Illinois 
No. 6 coal, an economic analysis, 1:18494 (ERDA-76-55) 
Preliminary economic analysis of SRC liquid fuels. Process 
producing 50,000 barrels per day of liquid fuels from two coal 
seams: Wyodak and Illinois No. 6, 1:18476 (ERDA-76-55) 

COAL LIQUEFACTION/SYNTHOIL PROCESS 

Chemical studies on SYNTHOIL process, 1:18490 (SAND-76- 
0140) 

COAL LIQUEFACTION/ZINC HALIDE PROCESS 

Zinc halide hydrocracking process for distillate fuels from coal. 
Annual technical progress report for 1975, including the 
quarter ending January 31, 1976, 1:18486 (FE-1743-15) 

COAL LIQUEFACTION PLANTS/FUEL FEEDING SYSTEMS 
Coal demonstration plants. Quarterly report, April-June 1975 

(Development of high capacity feeders for high pressure 
systems), 1:18403 (ERDA-76-32-2) 

COAL LIQUEFACTION PLANTS/HYDRAULICS 
Pipe system erosion and hydraulics analysis at the Cresap Pilot 

Plant. Special report, 1:18483 (FE-1517-32) 

COAL LIQUEFACTION PLANTS/PIPE FITTINGS 

Pipe system erosion and hydraulics analysis at the Cresap Pilot 
Plant. Special report, 1:18483 (FE-1517-32) 

COAL LIQUEFACTION PLANTS/POWER GENERATION 

50,000-barrel-per-day liquid fuels plant, SRC process: Wyodak 
coal, an economic analysis, 1:18493 (ERDA-76-55) 

50,000-barrel-per-day liquid fuels plant, SRC process: Illinois 
No. 6 coal, an economic analysis, 1:18494 (ERDA-76-55) 

COAL LIQUEFACTION PLANTS/PRESSURE VESSELS 
Evaluation of the use of existing Cresap Pilot Plant vessels for 

development testing. Special report, 1:18481 (FE-1517-26) 

COAL LIQUEFACTION PLANTS/PUMPS 
Evaluation of process pumps for Cresap testing. Special report, 

1:18482 (FE-1517-31) 

COAL LIQUIDS/BY-PRODUCTS 

Chemicals from coal. Quarterly technical progress report for 
July-September 1975, 1:18485 (FE-1534-T-5) 

COAL LIQUIDS/CARCINOGENESIS 
Chemical characterization of coal conversion pilot plant 

materials, 1:18520 (ERDA-92( Vol.2)) 

COAL LIQUIDS/CHEMICAL ANALYSIS 
Internal quarterly progress report, January-March 1976, 1:18665 

(LERC/QTR-76/1) 

COAL LIQUIDS/CHEMICAL COMPOSITION 
Chemical characterization of coal conversion pilot plant 

materials, 1:18520 (ERDA-92( Vol.2)) 

COAL LIQUIDS/DESULFURIZATION 
50,000-barrel-per-day liquid fuels plant, H-coal process: Wyodak 

coal, an economic analysis, 1:18478 (ERDA-76-56) 
50,000-barrel-per-day liquid fuels plant, H-coal process: Illinois 
coal, an economic analysis, 1:18479 (ERDA-76-56) 
Chemical studies on SYNTHOIL process, 1:18490 (SAND-76- 
0140) 

COAL LIQUIDS/FILTRATION 

Filtration process and equipment studies for coal liquefaction 
processes. Phase I. Quarterly report, December-February 
1976, 1:18488 (FE-2007-12) 

COAL LIQUIDS/HYDROGENATION 

Coal liquefaction (Patent; separation of insoluble material from 
coal liquefaction product), 1:18491 

COAL LIQUIDS/IMPURITIES 

Coal Technology Program progress report, March 1976, 1:18393 
(ORNL/TM-5430) 

COAL LIQUIDS/MASS SPECTROSCOPY 

Mass spectrometric analysis of coal derived liquids, 1:20181 
(ERDA-92(Vol.2)) 

COAL LIQUIDS/PURIFICATION 
Agglomeration and separation of micron-sized particles from 

coal liquefaction streams, 1:18475 (CONF-760402-6) 


COAL LIQUIDS/SEPARATION PROCESSES 


COAL LIQUIDS/SEPARATION PROCESSES 
Coal liquefaction (Patent; separation of insoluble material from 
coal liquefaction product), 1:18491 
COAL MINERS/HEALTH HAZARDS 
Aerosol research and development related to health hazard 
analysis. ma report July 1, 1974-June 30, 1975, 1:20892 
(LA.6277-P 
COAL MINES/AERODYNAMICS 
Aerosol research and development related to health hazard 
analysis. Progress report July 1, 1974-June 30, 1975, 1:20892 
(LA-6277-PR) 
COAL MINES/AIR POLLUTION 
Aerosol research and development related to health hazard 
analysis. Progress report July 1, 1974-June 30, 1975, 1:20892 
(LA-6277-PR) 
COAL MINES/ELECTRICAL EQUIPMENT 
Monitoring of safety ground bed resistance in mine power 
systems, 1:18598 
COAL MINES/FIRES 
Early fire warning systems, 1:18597 
Mine safety. Part 1. Fires and explosions (a bibliography with 
abstracts). Report for 1964-Jul 1975 (Contains 81 abstracts), 
1:18534 (NTIS/PS-75/562) 
COAL MINES/INSPECTION 
Coal mine health and safety in the USA, 1:18594 
COAL MINES/MINING EQUIPMENT 
Coal mine escape hoist standards. Final report, 1:18539 (PB- 
242374) 
COAL MINES/ROCK MECHANICS 
Applications of rock mechanics in deep coal mines of West 
Germany, 1:18549 
Deformation measurements with long measuring bolts in the coal 
mining industry, 1:18552 
COAL MINES/SAFETY 
Coal mine health and safety in the = 1:18594 
Discussion: safety in mines, 1:18595 
Mine safety. Part 2. Communication and position finding systems 
(a bibliography with abstracts). Report for 1964-Jun 1975 
(Contains 53 abstracts), 1:18535 (NTIS/PS-75/563) 
Recent research concerning extinguishment of coal dust 
explosions, 1:18596 
Safety in mines. Progress and practice in the UK, 1:18592 
COAL MINES/SAFETY ENGINEERING 
Mine safety. Part 5. General studies (a bibliography with 
abstracts). Report for 1964-Jul 1975 (Contains 121 abstracts), 
1:18536 (NTIS/PS-75/566) 
COAL MINES/SIMULATION 
Barodynamic analysis of large mine models and preparation of 
undisturbed rock specimens. Final technical report, 1:18547 
(PB-245087) 
COAL MINES/SOLID WASTES 
Contribution on upgrading of colliery waste, 1:18515 
Gob pile stabilization, reclamation, and utilization. Interim 
report No. 1, February 1972-May 1973 (Review), 1:18510 
(OCR-75-INT-1) 
Upgrading solid wastes from the coal industry, 1:18514 
COAL MINES/STANDARDS 
Coal mine health and safety in the USA, 1:18594 
COAL MINES/VENTILATION 
The parachute stopping-preliminary experiments. Research 
report, 1:18538 (PB-242123) 
COAL MINING 
Alternatives for clean energy from coal, 1.19581 
Bituminous coal mining in the German Federal Republic: 
production and research, 1:18396 
Coal production and research policy, 1:18399 
Contribution by Arthur Hams (The principles of the Wongawilli 
mining system are described), 1:18559 
Technological developments in bituminous coal mining in the 
Federal Republic's energy research program, 1:18557 
COAL MINING/BIBLIOGRAPHIES 
Research and development for improving coal extraction: 
constraints and incentives to commercialization, 1:18533 (NP- 


20900) 
COAL MINING/BY-PRODUCTS 
Degasification of coalbeds: a commercial source of pipeline gas, 
1:18518 
COAL MINING/ECONOMICS 
Economic analysis of coal supply: an assessment of existing 
studies, 1:18543 (PB-243220) 
Research and development for improving coal extraction: 
constraints and incentives to ion, 1:18533 (NP- 


20900) 
COAL MINING/ENVIRONMENTAL EFFECTS 
Balanced program plan: analysis for biomedical and 
environmental research. Volume 3. Coal extraction, 
processing, and combustion, 1:18591 (ERDA-116) 
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Coal mining and the environment: seeking a balance in 
Appalachia, 1:19563 (CONF-750733-) 

Design of surface mining systems in eastern Kentucky. Task 1. 
Research and demonstration of improved surface mining 
systems in eastern Kentucky coal fields. Volume I. Summary. 
Final report, May1972-Aug 1973, 1:18540 (PB-242651) 

COAL MINING/LAND RECLAMATION 

Evaluation of low-sulfur western coal characteristics, utilization, 
and combustion experience. Final report, 1:18503 (PB- 
243911) 

COAL MINING/LEGISLATION 

Research and development for ingore coal extraction 
constraints and incentives to ¢ es 18533 (NP- 
20900) 

COAL MINING/MATHEMATICAL MODELS 
Dynamic simulation model of underground coal mining, 1:18560 
COAL MINING/MINING EQUIPMENT 

Design of a hydraulic-jet coal miner. Final report, Jul 1973-Jan 
1974, 1:18537 (PB-241882) 

Design of a hydraulic jet coal miner. Research report, 1973-74, 
1:18545 (PB-243733) 

Recent developments in the U. K., 1:18556 

COAL MINING/PRODUCTION 
Belgian policies in coal mining production and research, 1:18555 
COAL MINING/PRODUCTIVITY 

Research and development for i improving coal extraction: 
constraints and incentives to tion, 1:18533 (NP- 
20900) 

Summing-up, 1:18401 

COAL MINING/RESEARCH PROGRAMS 

Barodynamic analysis of large mine models and preparation of 
undisturbed rock specimens. Final technical report, 1:18547 
(PB-245087) 

Belgian policies in coal mining production and research, 1:18555 

R and D for advanced coal mining technology, 1:18558 

Research and development for improving coal extraction: 
constraints and incentives to lization, 1:18533 (NP- 
20900) 

COAL MINING/SAFETY 

Coal: energy keystone, 1:19578 

Coal mine escape hoist standards. Final report, 1:18539 (PB- 
242374) 

Difficulties in developing safety systems in the West German 
bituminous coal mining industry, 1:18593 

Effect of depth of cut and bit type on the generation of 
respirable dust. Report of investigations, 1975, 1:18544 (PB- 
243683/0ST) 

Mine safety. Part 5. General studies (a bibliography with 
abstracts). Report for 1964-Jul 1975 (Contains 121 abstracts), 
1:18536 (NTIS/PS-75/566) 

Summing-up, 1:18401 

COAL MINING/SAFETY ENGINEERING 

Mine safety. Part 1. Fires and explosions (a bibliography with 
abstracts). Report for 1964-Jul 1975 (Contains 81 abstracts), 
1:18534 (NTIS/PS-75/562) 

COAL MINING/SURFACE MINING 

Economic system analysis of coal preconversion technology: 
Phase I. Volume I. Introduction, summary, conclusions, and 
recommendations for research. Interim report for the period 
August 1973-July 1975, 1:19566 (FE-1520-1) 

Economic system analysis of coal preconversion technology: 
Phase I. Volume II. Characterization of coal deposits for large- 
scale surface mining. Interim report for the period August 
1973-July 1975, 1:19567 (FE-1520-2) 

Economic system analysis of coal preconversion technology: 
phase I. Volume III. Surface coal mining methods and 
equipment. Interim report for the period August 1973-July 
1975, 1:19568 (FE-1520-3) 

Economic system analysis of coal preconversion technology: 
Phase I. Volume V. Survey of socioeconomics, financial 
statistics, and legal aspects. Interim report for the period 
August 1973-July 1975, 1:19570 (FE-1520-5) 

Economic system analysis of coal preconversion technology: 
Phase I. Volume VI. Computer systems to support mine 
planning. Interim report for the period August 1973-July 
1975, 1:19571 (FE-1520-6) 

COAL PREPARATION/CHEMICAL REACTIONS 

Feasibility study of pre-combustion coal cleaning using chemical 
comminution. Interim report, July-September 1975, 1:18565 
(FE-1777-1) 

COAL PREPARATION/COMMINUTION 

Dust generation and comminution of coal, 1:18499 (BM-RI- 
8068) 

COAL PREPARATION/CONTROL SYSTEMS 

Properties of coal pulverizers, 1:18562 (CONF-741189-) 


OCTOBER 1976 


COAL PREPARATION/MATERIALS HANDLING 
Economic system analysis of coal preconversion technology: 
Phase I. Volume IV. Large-scale coal processing for coal 
conversion. Interim report for the period Au 1973-Ju 
1975, 1:19569 (FE-1520-4) 
COAL PREPARATION/SIMULATION 
Economic system analysis of coal preconversion technology: 
Phase I. Volume IV. Large-scale coal processing for coal 
conversion. Interim report for the period August 1973-July 
1975, 1:19569 (FE-1520-4) 
COAL RESERVES 
Coal production and research policy, 1:18399 
Reserve base of U.S. coals by sulfur content (in two parts). 2. 
The western states, 1:18528 (BM-IC-8693) 
COAL RESERVES/RECOVERY 
Coal: energy keystone, 1:19578 
COAL TAR/BY-PRODUCTS 
Syntheses based on acetylene and the products of coal 
chemistry, 1:18497 (TT-70-53096) 
COAL TAR/MATERIALS RECOVERY 
250-million-scfd high-Btu gas plant. Synthane-Wyodak seam 
coal: an economic analysis, 1:18427 (ERDA-76-59) 
COAL TAR/REMOVAL 
Preliminary economic analysis of Bureau of Mines low-Btu 
gasification: combined-cycle power generating system 
producing 299.0 megawatts, Pittsburgh coal seam, 1:18421 
(ERDA-76-52) 
COAL TAR/TOXICITY 
Toxic hazards research unit annual technical report: 1974. Final 
report, Jun 1973-May 1974, 1:21303 (AD-A-011559) 
COALCON PROCESS/CARBONIZATION 
Coal demonstration plants. Quarterly report, April-June 1975, 
1:18403 (ERDA-76-32-2) 
COALCON PROCESS/FLOWSHEETS 
Coal demonstration plants. Quarterly report, April-June 1975, 
1:18403 (ERDA-76-32-2) 
COALCON PROCESS/HYDROGENATION 
Coal demonstration plants. Quarterly report, April-June 1975, 
1:18403 (ERDA-76-32-2) 
COAL-FIRED MHD GENERATORS 
Review of central power mag hydrody ics at the 
University of Tennessee Space Institute and its relation to the 
world effort in MHD, 1:19643 (CONF-750733-) 
COAL-FIRED MHD GENERATORS/ECONOMICS 
Considerations in the development of open cycle MHD systems 
for commercial service, 1:19654 (CONF-750601-P5) 
COAL-FIRED MHD GENERATORS/MATERIALS 
Corrosion resistance of MHD generator materials to seed/slag 
mixtures, 1:19668 (CONF-750601-P5) 
COAL-FIRED MHD GENERATORS/PLANNING 
Considerations in the development of open cycle MHD systems 
for commercial service, 1:19654 (CONF-750601-P5) 
COAL-FIRED MHD GENERATORS/RESEARCH PROGRAMS 
Critical contributions in MHD power generation. Quarterly 
technical progress report, | June-31 August 1975, 1:19663 
(FE-2215-1) 
COAL-FIRED MHD GENERATORS/TEST FACILITIES 
New approaches in MHD generator development (Fuel mixture 
simulates coal combustion products), 1:19673 (CONF- 
750601-P5) 
COAST 
See SHORES 
COASTAL REGIONS/AIR POLLUTION 
Atmospheric sciences annual progress report, 1974 
(Meteorology of coastal areas; atmospheric aerosols; detecti 
of nitrogen and sulfur in air samples), 1:20854 (BNL-50485) 
COASTAL REGIONS/METEOROLOGY 
Atmospheric sciences annual progress report, 1974 
(Meteorology of coastal areas; atmospheric aerosols; detection 
of nitrogen and sulfur in air samples), 1:20854 (BNL-50485) 
COATED FUEL PARTICLES/DESIGN 
Fuel particles having pyrolitic carbon coating for nuclear 
— and the manufacture of such fuel (Patent; HTGR), 
1:19124 
COATED FUEL PARTICLES/FABRICATION 
A new method for coating microspheres with zirconium carbide 
and zirconium carbide-carbon graded coats (HTGR), 1:19120 
Fuel particles having pyrolitic carbon coating for nuclear 
reactors and the manufacture of such fuel (Patent; HTGR), 
1:19124 
COATED FUEL PARTICLES/FISSION PRODUCT RELEASE 
Microprobe study of fission product behavior in high-burnup 
HTR fuels, 1:19121 (ORNL-tr-4108) 


FUEL PARTICLES/PHYSICAL RADIATION 


FFECTS 
Behavior of LASL-made graphite, ZrC, and ZrC-containi 
a in irradiation tests HT-28 and HT-29, 1:20097 
COATED FUEL PARTICLES/TEMPERATURE DISTRIBUTION 
HTCAP: a FORTRAN IV program for calculating coated- 
particle operating temperatures in HFIR target irradiation 
experiments (HTGR), 1:19119 (ORNL/TM-5332) 
COATING (SURFACE) 
See SURFACE COATING 
COBALT/EMISSION SPECTROSCOPY 
Spectrographic determination of trace impurities in calcium 
fluoride. II, 1:20179 (BARC-827) 
COBALT/SPUTTERING 
Neutron sputtering yields from Nb, Au, and Co, 1:22300 
(CONF-760209-21) 
COBALT 57/RADIATION MONITORING 
Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, "Pu, Tc, and pollutants from fossil fuel facilities 
in surface air in Washington State), 1:20881 (BNWL- 
2000(Pt.3)) 
COBALT 58/RADIATION MONITORING 
Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, *'Pu, Tc, and pollutants from fossil fuel facilities 
in surface air in Washington State), 1:20881 (BNWL- 
2000(Pt.3)) 
COBALT 59 TARGET/NEUTRON REACTIONS 
Measurement of cross sections for the *Co(n,p)*Fe reaction 
near threshold, 1:21757 
COBALT 60/BETA-MINUS DECAY 
Weak gamma rays observed in the Co decay, 1:21756 
COBALT 60/CARCINOGENESIS 
Mammalian biology group (Hazards of Pu, *"°Po, x radiation, 
™Se, “Co, '"Sn, and 'Cd), 1:21267 (LA-6313-PR) 
COBALT 60/ENERGY-LEVEL TRANSITIONS 
Weak gamma rays observed in the “Co decay, 1:21756 
COBALT 60/HEALTH HAZARDS 
Mammalian biology group (Hazards of Pu, *°Po, x radiation, 
Se, Co, and Cd), 1:21267 (LA-6313-PR) 
COBALT 60/METABOLISM 
Mammalian biology group (Hazards of Pu, *"°Po, x radiation, 
™Se, “Co, and 'Cd), 1:21267 (LA-6313-PR) 
COBALT 60/RADIATION MONITORING 
Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, ***Pu, Tc, and pollutants from fossil fuel facilities 
in surface air in Washington State), 1:20881 (BNWL- 
2000(Pt.3)) 
COBALT ALLOYS 
See also COBALT BASE ALLOYS 
HASTELLOY X 
VITALLIUM 
COBALT ALLOYS/PHASE STUDIES 
Diffusion controlled phase growth in the ternary system Fe-Ni- 
Co (2.7% Ni, 2.5% Co; 800°C), 1:19969 (SAND-76-5529) 
COBALT ALLOYS/SORPTIVE PROPERTIES 
Storage of hydrogen isotopes in intermetallic compounds, 
1:18845 (UCRL-77455) 
COBALT BASE ALLOYS/HYDRIDATION 
High-pressure hydrogen apparatus for PCT studies up to ~700 
MPa and 200°C: preliminary results on LaCosHg » at 21°C, 
1:18844 (UCRL-52039) 
COBALT BASE ALLOYS/MICROSTRUCTURE 
Microstructural analyses of biomaterials (Co-Cr-Mo; Co-Cr-Ni- 
W; Ti-6Al-4V), 1:19924 
COBALT BASE ALLOYS/PHASE STUDIES 
Phase analysis of standard and molybdenum-modified Mar-M509 
(Co-23 percent Cr-10 percent Ni-3-7 percent W-2 percent 
Mo-3 percent Ta), 1:19917 
COBALT FLUORIDES/ENERGY-LEVEL TRANSITIONS 
Observation and interpretation of x-ray absorption edges in iron 
compounds and proteins, 1:20187 
COBALT FLUORIDES/X-RAY SPECTRA 
Observation and interpretation of x-ray absorption edges in iron 
compounds and proteins, 1:20187 
COBALT OXIDES/CRYSTAL STRUCTURE 
Neutron diffraction measurements on powder samples using the 
ZING-P pulsed neutron source at Argonne, 1:20064 (RCN- 
234) 
COBALT PHOSPHIDES/LIGHT SCATTERING 
Light scattering in metallic glasses, 1:20087 
COFFEE 
See BEVERAGES 
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COINCIDENCE SPECTROMETRY 

High resolution x- and gamma-ray coincidence spectrometry, 

1:20752 (BNWL-SA-5647) 
COKE/ELECTRIC CONDUCTIVITY 

Studies on coal as raw material for calcium carbide. Part 1. 
Measurements of electrical resistance at various temperatures, 
1:18504 (UCRL-Trans-11039) 

COKE/PHYSICAL PROPERTIES 

Clean coke process: process development studies. Report for 
fourth quarter, 1975, 1:18406 (FE-1220-08) 

COKE OVENS/EFFICIENCY 

New techniques for coke and 
making better coke more efficiently--p 
process, etc.), 1:18408 

COKE OVENS/ENVIRONMENTAL EFFECTS 

Potentially hazardous emissions from the extraction and 

processing of coal and oil. Final report, 1:18525 (PB-241803) 
COKE OVENS/OPERATION 

Discussion: coal utilisation and conversion, 1:18404 

New techniques for coke and gas production (Methods of 
making better coke more efficiently--p g, formed coke 
process, etc.), 1:18408 

COKE-OVEN GAS 
See COAL GAS 
COLCHICINE/BIOLOGICAL EFFECTS 
Remnant motility of macrophages treated with cytochalasin B in 
the presence of colchicine, 1:21123 
COLD PLASMA/DRIFT INSTABILITY 
The collisional drift mode in a partially ionized plasma. 
Technical report, 1:21406 (AD/A-004959) 
COLD PLASMA/ELECTROMAGNETIC RADIATION 
On some radiation pressure effects produced by wave packets in 
plasmas, 1:22159 (IPPCZ-189) 

Some radiation pressure effects produced by wave packets in 

plasmas, 1:22161 (IPPCZ-196) 
COLD PLASMA/ION DRIFT 
Macroscopic velocity of ions in a weakly ionized plasma in the 
crossed field, 1:22030 (IPPCZ-192) 
COLD PLASMA/RADIATION PRESSURE 
On some radiation pressure effects produced by wave packets in 
plasmas, 1:22159 (IPPCZ-189) 
COLD PLASMA/VIRIAL EQUATION 
Evaluation of the second virial coefficient of a plasma by the 
quantum defect method, 1:22089 
COLLECTIVE ACCELERATORS 
See also ELECTRON-RING ACCELERATORS 
PLASMA BETATRONS 
COLLECTIVE ACCELERATORS/BEAM DYNAMICS 

Electron ring accelerator and collective instablities, 1:20572 
(SAND-76-5122(Vol.2)) 

COLLECTIVE ACCELERATORS/BEAM PRODUCTION 

Investigation of ion acceleration in vacuum using a linear 
electron beam, 1:20560 (SAND-76-5122(Vol.2)) 

Scaling laws for linear collective ion acceleration in the neutral 
gas geometry, 1:20561 (SAND-76-5122(Vol.2)) 

COLLECTIVE ACCELERATORS/COMPUTER-AIDED DESIGN 

Computational study of the magnetic field of the Maryland 

collective accelerator, 1:20605 
COLLECTIVE ACCELERATORS/ELECTROMAGNETS 

Computational study of the magnetic field of the Maryland 

collective accelerator, 1:20605 
COLLECTIVE ACCELERATORS/OPERATION 

Collective ion acceleration with relativistic electron rings, 
1:20552 (CONF-750905-P2) 

Collective particle acceleration, 1:20558 (SAND-76- 
§122(Vol.2)) 

Ionization from accelerator, 1:20559 (SAND-76-5122(Vol.2)) 

COLLIMATORS/DESIGN 

Auxiliary collimating device for obtaining irradiation fields of 
ye A for high energy radiotherapy apparatus (Patent), 
1:1 

Gamma ray camera system with corrugated collimators (Patent), 
1:20687 

COLLISIONAL HEATING/PARAMETRIC INSTABILITIES 

Coilisional effects on electron heating due to parametric 

instability, 1:21979 
COLLISIONAL PLASMA/MATHEMATICAL MODELS 

Collisional plasma model: a velocity-space orth 
representation for the distribution function of a collisional 
plasma, 1:22079 (ORNL/TM-5314) 

Kinetic equations for the collisional plasma model, 1:22081 
(ORNL/TM-5316) 

Techniques for computing the numerical values of the matrix 
elements of the collision operator in the collisional plasma 
model, 1:22080 (ORNL/TM-5315) 

COLLISIONAL PLASMA/NONLINEAR PROBLEMS 

Nonlinear problems in a collisional plasma, 1:22086 
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COLLISIONAL PLASMA/RECOMBINATION 

Existence of LTE and the interpretation of the recombination 
processes in the stage of the spark channel decay, 1:22031 
(IPPCZ-196) 

COLLISIONLESS PLASMA/ELECTROMAGNETIC RADIATION 

Penetration of an ordinary wave into a weakly inhomogeneous 
magnetoplasma at oblique incidence, 1:22157 (IPPCZ-184) 

COLLISIONLESS PLASMA/MAGNETOHYDRODYNAMICS 

A derivation of the equations of collisionless 
magnetohydrodynamics. Topical report, Feb 1974-Dec 1974, 
1:22053 (AD-A-015384) 

COLLISIONLESS PLASMA/PERMITTIVITY 

Collisionless absorption of waves in plasma, 1:22172 

COLLISIONLESS PLASMA/PLASMA WAVES 

Electrostatic waves in an inhomogeneous collisionless plasma, 

1:22177 
COLLOIDS 

See also MICELLAR SYSTEMS 
COLLOIDS/LIGHT SCATTERING 

Melting of colloidal crystals, 1:21518 

COLONY FORMING UNITS 

See CFU 
COLORADO/COAL DEPOSITS 

Coal deposits of the Carbondale, Grand Hogback, and Southern 
Danforth Hills coal fields, Eastern Piceance Basin, Colorado, 
1:18530 

COLORADO/WATER RESOURCES 

Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 

COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER/RADIATION MONITORING 

Environmental surveillance at Hanford for CY-1975, 1:20943 
(BNWL-1979) 

COLUMBIA RIVER/RADIONUCLIDE MIGRATION 

Association of long-lived radioactivity with sediment along the 
Columbia River shoreline, islands bottom and slough areas, 
1:21037 (ERDA-92(Vol.1)) 

COLUMBIA RIVER/WATER QUALITY 

Studies of Columbia River water quality (Radionuclide and 
sediment transport and water temperature), 1:21035 (BNWL- 
B-452) 

COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS/CONTROL SYSTEMS 

Combined cycle electric power plant having a control system 
which enables dry steam generator operation during gas 
turbine operation (Patent), 1:19021 

COMBINED-CYCLE POWER PLANTS/DESIGN 

Operating experience of Public Service Company of Oklahoma 

P.A.C.E. Plant, 1:19020 (CONF-741070-) 
COMBINED-CYCLE POWER PLANTS/ECONOMICS 

Economic analysis of Westinghouse low-Btu gasification: 
combined-cycle power generating system producing 134.1 
megawatts. Coal-dolomite gas producer, Indiana coal seam, 
1:18420 (ERDA-76-49) 

Preliminary lysis of Bureau of Mines low-Btu 
gasification: combined-cycle power generating system 
producing 299.0 megawatts, Pittsburgh coal seam, 1:18421 
(ERDA-76-52) 

COMBINED-CYCLE POWER PLANTS/GAS TURBINES 

Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
2, July 1, 1973-June 30, 1974. Volume II, 1:18435 (FE-1514- 
T-8) 

Smooth and highly responsive gas turbine temperature limit 
control especially useful in combined cycle electric power 
plants (Patent), 1:19022 

COMBINED-CYCLE POWER PLANTS/OPERATION 

Operating experience of Public Service Company of Oklahoma 

P.A.C.E. Plant, 1:19020 (CONF-741070-) 
COMBINED-CYCLE POWER PLANTS/PILOT PLANTS 

Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
2, July 1, 1973-June 30, 1974. Volume II, 1:18435 (FE-1514- 
T-8) 

COMBINED-CYCLE POWER PLANTS/RESEARCH 

PROGRAMS 

Preliminary economic analysis of Bureau of Mines low-Btu 
gasification: combined-cycle power generating system 
producing 299.0 megawatts, Pittsburgh coal seam, 1:18421 
(ERDA-76-52) 

COMBUSTION/EQUIPMENT 

Combustion system for preparing radioactive samples and the 

like (Patent), 1:20285 
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COMBUSTION/RESEARCH PROGRAMS 

Abstracts - 1975 AFOSR combined contractors meeting on air- 
breathing combustion dynamics and MHD power generation 
and lasers held at Wright Patterson Air Force Base, Aero- 
Propulsion Laboratory, Ohio on July 7-10, 1975, 1:19653 
(AD-A-012587) 

COMBUSTION ENGINEERING STANDARD REACTOR 
See CE STANDARD REACTOR 
COMBUSTION PRODUCTS/SCINTILLATION COUNTING 

System and method of liquid scintillation counting (Patent; 

automatic system with combustion chamber), 1:20695 
COMETS/LIGHT SCATTERING 

Orientation of cometary dust and polarization observations of 

comets, 1:21404 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 

Impact of and potential for energy conservation practices in 
residential and commercial buildings in Texas. Project S/D-8, 
final report, 1:19510 (NSF-RA-N-74-228) 

Potential for energy conservation technology transfer, 1:19507 
(CONF-760536-1) 

COMMERCIAL BUILDINGS/ENERGY CONSUMPTION 

Minnesota energy use trends 1957-73, 1:19626 (PB-248057) 

COMMERCIAL BUILDINGS/HEAT LOSSES 

Detecting structural heat losses with mobile infrared 
thermography. Part II. Survey of Pease Air Force Base, 
Portsmouth, New Hampshire. Research report, 1:19792 (AD- 
A-012117) 

COMMERCIAL BUILDINGS/MODIFICATIONS 

Potential for energy conservation technology transfer, 1:19507 
(CONF-760536-1) 

COMMERCIAL BUILDINGS/POWER DEMAND 

Electricity market fact sheets by states, 1970 (Fact sheets for 
each state), 1:19599 (ANL/ES-49) 

COMMODITIES/AVAILABILITY 

Material shortage study: an analysis of selected commodities and 
identification of causal factors contributing to supply 
shortfalls. Final report, 1972-1974 on Phase 1, 1:19478 
(COM-75-10954) 

COMMUNICATIONS 
See also DATA TRANSMISSION 
COMMUNICATIONS/RESEARCH PROGRAMS 

Annual research summary, 1975 (Purdue University), 1:22330 
(NP-20888) 

Progress report No. 116. Interim report (Cambridge Research 
Lab. of Electronics, MIT), 1:22018 (AD-A-015515) 

COMMUNITIES/PUBLIC UTILITIES 

MIUS technology evaluation: preliminary subsystem 
recommendations for near-term concepts (Assemblage of 
MIUS using available technology), 1:19448 
(ORNL/HUD/MIUS-17) 

COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPLEXES/BIOCHEMICAL REACTION KINETICS 

Elucidation of hydrocarbon structure in an enzyme-catalyzed 

benzo[a]pyrene-poly(G) covalent complex, 1:21108 
COMPOSITE MATERIALS 

See also SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/COST 

Metal-matrix composites: status and prospects. Final report, 
1:20104 (AD/A-005774) 

COMPOSITE MATERIALS/DEFORMATION 

Plastic deformation of copper matrix on thermal cycling of 
copper-tungsten fiber composites, 1:20105 

COMPOSITE MATERIALS/FAILURES 

Stochastic finite element simulation of parallel fiber composites, 

1:20107 
COMPOSITE MATERIALS/MECHANICAL PROPERTIES 

Metal-matrix composites: status and prospects. Final report, 
1:20104 (AD/A-005774) 

COMPOSITE MATERIALS/TENSILE PROPERTIES 

Tensile properties of an ultrahigh-strength graphite fiber in an 
epoxy matrix, 1:20106 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPUTER CALCULATIONS/ALGORITHMS 

Simulation test approach to the evaluation and comparison of 
unconstrained nonlinear optimization algorithms, 1:22334 
(ANL-76-20) 

COMPUTER CODES 

Computer code for time dependent recombination lasers. 
Memorandum report, 1:20386 (AD-A-007292) 

Computer program for the disturbed steady-state nighttime D- 
region. Environmental research papers, 1:21414 (AD-A- 
010412) 

Petri net as a modeling tool, 1:22347 (K/CSD/INF-76/3) 
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COMPUTER CODES/A CODES 

ANISN-L, a CDC-7600 code which solves the one-dimensional, 
multigroup, time dependent transport equation by the method 
of discrete ordinates, 1:21853 (UCID-17106) 

COMPUTER CODES/B CODES 

Preliminary users manual for BBC (In LLL FORTRAN 
(LRLTRAN) for CDC-7600 computer), 1:20825 (UCID- 
17124) 

COMPUTER CODES/C CODES 

CEPAN: method of analyzing creep collapse of oval cladding 
(LWR; zircaloy cladding), 1:19076 (CENPD-187-A) 

CINX: Collapsed Interpretation of Nuclear X sections, 1:21851 
(LA-6287-MS) 

CONCEPT: a computer code for conceptual cost estimates of 
steam-electric power plants. Phase IV user’s manual, 1:19041 
(ERDA-108) 

COMPUTER CODES/D CODES 

Damage analysis modified TRAC computer p 
(DAMTRAC), 1:20786 (AD-A-016776) 

Description of DANCOFF JR. program, 1:19225 (ORNL-tr- 
4158) 

MCS-8 microcomputer system display octal debugging 
technique. DODT for MCS-8 microcomputer (In assembly 
language), 1:22367 (UCID-17129) 

COMPUTER CODES/E CODES 

Energy system network simulator (ESNS). Il. A user's guide, 

1:19445 (BNL-20979) 
COMPUTER CODES/ERRORS 

Statistical analysis of an output of a large computer code as a 

function of the inputs, 1:22340 (BNWL-1986) 
COMPUTER CODES/F CODES 

FUNPACK user's guide (Special functions, integrals, 

FORTRAN), 1:22373 (UCID-30135) 
COMPUTER CODES/G CODES 

Computer program for designing reflective spectrographs 
(GTRACE), 1:20793 (LA-6190) 

GOOF: Octopus error messages, ORDER, ORDERLIB, and 
FLOE, 1:22372 (UCID-30131) 

System for large structure graphics, 1:22359 (SLAC-187) 

Three-dimensional potential field calculations (INGEN and 
GRAD, used with NASTRAN code, for CDC 7600 
computer;generate 3-D mesh), 1:22349 (LA-6315-MS) 

COMPUTER CODES/GAMMA FUNCTION 

CDC 6600 subroutine for the gamma function, 1:22356 (SAND- 
76-0125) 

COMPUTER CODES/H CODES 

HERMITE: a multi-dimensional space-time kinetics code for 
PWR transients, 1:19342 (CENPD-188) 

HTCAP: a FORTRAN IV program for calculating coated- 
particle operating temperatures in HFIR target irradiation 
experiments (HTGR), 1:19119 (ORNL/TM-5332) 

COMPUTER CODES/I CODES 

Eigensystem computation for skew-symmetric matrices and a 
class of symmetric matrices (Subroutines TRIZD, IMZD, and 
TBAKZD in FORTRAN for IBM 360/91 computer), 1:22352 
(ORNL/CSD-9) 

ICECO: an implicit Eulerian method for calculating fluid 
transients in fast-reactor containment, 1:19333 (ANL-75-81) 

ISOFIX: a system for the graphic representation of contour lines 
on a screen and plotting table in dialog with the user (In 
FORTRAN), 1:22345 (HMI-B-179) 

Three-dimensional potential field calculations (INGEN and 
GRAD, used with NASTRAN code, for CDC 7600 
computer;generate 3-D mesh), 1:22349 (LA-6315-MS) 

COMPUTER CODES/INDEXES 

Abstracts of digital computer code packages. Assembled by the 
Radiation Shielding Information Center (Radiation transport 
codes), 1:21837 (ORNL-RSIC-13(Vol.4)) 

COMPUTER CODES/L CODES 

Development of ENDF/B-IV multigroup neutron cross-section 
libraries for the LEOPARD and LASER codes. Technical 
report on Phase 1, 1:21852 (PB-244391) 

LASIP-III, a generalized processor for standard interface files 
(For creating binary files from BCD input data and printing 
binary file data in BCD format (devised for fast reactor 
physics codes)), 1:22348 (LA-6280-MS) 

LIMA: an IBM 370/165 code for calculating magnetic field lines 
of a finite-dimensions coil with axial symmetry. Application to 
the experiment of magnetic scattering in nuclear reactors, 
1:22231 

Long-term power system dynamics. Volume II. Long-term power 
system dynamics simulation program. Final report (LOTDYS 
as developed for project), 1:19014 (PB-240800) 

COMPUTER CODES/M CODES 

MAFJ: some simple additions to MAFCO (Generates magnetic 
fields resulting from collections of current elements, for CDC 
7600 computer), 1:22374 (UCRL-51806) 


Magnetic field code for handling general current carrying 
conductors in three dimensions: MAFCO-W, 1:22232 
MICE library nuclear phenomenology calculations. Topical 

report, 1 Jun 1973-9 Jul 1974, 1 :20834 (AD-A-015383) 

Overview of MULTIREGION: a si model of 

BEA economic area population and employment, 1: 119453 
(CONF-760435-2) 

Simulator program for the MCS-80 8080 CPU (MCS80SIM, 
runs on CDC-7600 computer), 1:22369 (UCID-17131) 

The NUDO, ROLLO, MELON codes and nodal correlations, 

1:19223 (JEN-312) 
COMPUTER CODES/N CODES 
The NUDO, ROLLO, MELON codes and nodal correlations, 
1:19223 (JEN-312) 
COMPUTER CODES/P CODES 

Interactive polyalgorithm (Consists of programs PCONTR, 
PSERV, and PROC), 1:22355 (RT/EDP-(75)3) 

PLOT4O, a routine using disk storage for input (In FORTRAN 
for CDC 6600 computer), 1:22358 (SLA-73-0148) 

PTOLEMY, a program for heavy-ion direction-reaction 
calculations (Cross sections, optical model, DWBA), 1:21827 
(ANL-76-11) 

COMPUTER CODES/Q CODES 

QUENCH: digital program for analysis of core thermal transients 
during loss-of-coolant accident (PWR), 1:19337 (BAW- 
10106A) 

COMPUTER CODES/R CODES 

RAP-IA code for calculating the thermodynamic of fast reactors, 
1:19151 (IFA-NT-2-1975) 

The NUDO, ROLLO, MELON codes and nodal correlations, 
1:19223 (JEN-312) 

COMPUTER CODES/S CODES 

Applications of SAP to structural design using pre and post 
processors, 1:20291 (BNL-21305) 

SAM-CE: a three dimensional Monte Carlo code for the solution 
of the forward neutron and forward and adjoint gamma ra 
transport equations. Revision C (In FORTRAN ), 1:21839 
(AD-A-011847) 

Solution weighting for the SAND-II Monte Carlo code, 1:19217 
(BNWL-SA-5736) 

SPARK: a computer program to solve the time dependent 
multigroup neutron diffusion equations in one, two or three 
dimensions (Fast reactors), 1:19159 (TRG-Report-2707(R)) 

SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarterly p report, October 1-December 31, 1975, 
1:19340 (BNL-NUREG-50502) 

TVGP and SQUAW changes at Md., January 1, 1975-January 1, 
1976. Technical report No. 76-093. Physics Department No. 
PP 76-182, 1:22353 (ORO-2504-242) 

User's guide for SHFA: Steady-state Heat Flow Analysis of tee 
joints by the finite element method, 1:20305 (UCCND-CSD- 
INF-60) 

User's guide to SLOPE, a simulator of the scope operating 
system executable under the Livermore Timesharing System 
on CDC 7600 computers at LLL (FORTRAN), 1:22371 
(UCID-30115(Rev.1)) 

COMPUTER CODES/T CODES 

Development of a computer code for thermal hydraulics of 
reactors (THOR) (BWR and PWR), 1:19338 (BNL-50458) 

Eigensystem computation for skew-symmetric matrices and a 
class of symmetric matrices (Subroutines TRIZD, IMZD, and 
TBAKZD in FORTRAN for IBM 360/91 computer), 1:22352 
(ORNL/CSD-9) 

TARTNP user’s manual (Monte Carlo method), 1:21527 
(UCID-17026) 

TVGP and SQUAW changes at Md., January 1, 1975-January 1, 
1976. Technical report No. 76-093. Physics Department No. 
PP 76-182, 1:22353 (ORO-2504-242) 

COMPUTER CODES/W CODES 

WF-SYR/LLLI: a thin-wire computer code for antennas or 
scatterers with pulse expansion functions for current (In 
— for CDC 7600 computer), 1:21867 (UCRL- 

) 
COMPUTER GRAPHICS 

Design of a graphics processor, 1:22354 (RL-75-190) 

ISOFIX: a system for the graphic representation of contour lines 
on a screen and plotting table in dialog with the user, 1:22345 
(HMI-B-179) 

COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTERS 
See also DIGITAL COMPUTERS 
IBM COMPUTERS 
PDP COMPUTERS 
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Transaction oriented minicomputer allows flexible design of the 
controlled materials information system, 1:18798 (UCRL- 
77948) 

COMPUTERS/BIBLIOGRAPHIES 

Microcomputer publication reference list, 1:22366 (UCID- 

17128) 
COMPUTERS/CONSOLES 

EMMY system peripherals: principles of operation. Technical 

note No. 77, 1:22361 (SU-326-P.39-9) 
COMPUTERS/COST 

Simulation costs and how to avoid them, 1:22342 (CONF- 

741189-) 
COMPUTERS/DESIGN 

Emulation oriented, dynamic mi processor 

(version 3). Technical note No. 65, 1:22362 (SU- 326P39X4) 
COMPUTERS/DIAGRAMS 

(Computer-generated) movie is worth a thousand pictures, 

1:22377 (UCRL-77510) 
COMPUTERS/EQUIPMENT INTERFACES 

EMMY system peripherals: principles of operation. Technical 
note No. 77, 1:22361 (SU-326-P.39-9) 

Octopus channel (2 Nov 1973) (Engineering Materials) (6 
drawings), 1:22383 (CAPE-2451) 

COMPUTERS/MEMORY DEVICES 

EMMY system peripherals: principles of operation. Technical 

note No. 77, 1:22361 (SU-326-P.39-9) 
COMPUTERS/MULTIPLEXERS 

Port multiplexer (20 Oct 1969) (Engineering Materials) (39 

drawings and text (13 pages)), 1:22387 (CAPE-2433) 
COMPUTERS/PROGRAMMING 

Emulation oriented, dynamic microp ble processor 
(version 3). Technical note No. 65, 1: 22362 (SU. 326P39X4) 

Number systems: cross-reference guide MCS-8 microcomputer 
(Decimal binary, octal, and hexidecimal number systems 

equivalents, and corresponding teletype characters), 1:22365 
(UCID-17127) 
COMPUTERS/PROGRAMMING LANGUAGES 

LIL8/V2: a list interpretive language for the MCS-8 

microcomputer, 1:22368 (UCID-17130) 
COMPUTERS/RESEARCH PROGRAMS 

Annual research summary, 1975 (Purdue University), 1:22330 
(NP-20888) 

Computer systems research. Progress report, July 16, 1975-July 
15, 1976 (Dept of Computer Science, Univ. of Illinois at 
Urbana-Champaign, for July 16, 1975 to July 15, 1976), 
1:22343 (COO-2383-29) 

National Bureau of Standards annual report: fiscal year 1974. 
Final report, 1:22332 (COM-75-10465) 

Research and development work in the Division of Mechanical 
Engineering, 1975, 1:20296 (NP-20908) 

COMPUTERS/SIMULATION 

Simulator program for the MCS-80 8080 CPU, 1:22369 (UCID- 

17131) 
COMPUTERS/TRANSLATORS 

Assembling microprocessor software with minicomputers 
(Definition of instruction sets with macros), 1:22341 (BNWL- 
SA-5701) 

MCS80 Marco Assembler for the 8080 CPU, 1:22370 (UCID- 
17132) 

CONCRETES 
See also PRESTRESSED CONCRETE 
CONCRETES/BONDING 
Bond between concrete and casings as a function of cement 
quality and certain admixtures, 1:20122 (ORNL-tr-4094) 
CONCRETES/IMPACT STRENGTH 
Impact test for solid waste forms, 1:18780 (DP-1400) 
CONCRETES/NUCLEAR REACTION ANALYSIS 

Feasibility of neutron-gamma techniques for field analysis of 

fresh concrete, 1:20164 
CONDENSERS/FABRICATION 

Product condensers (31 Mar 1971) (Engineering Materials) (1 

drawing), 1:18714 (CAPE-2445) 
CONDENSERS/FLUID FLOW 
An analysis of the fluid motion into the condenser intake of a 
400 MW(e) ocean thermal difference power plant, 1:18919 
(PB-242569) 
CONFERENCES 

See MEETINGS 
CONNECTIONS 

See JOINTS 
CONNECTORS/DESIGN 

84 mm body-transition assembly (11 Feb 1975) (Engineering 
Materials) (58 drawings), 1:20317 (CAPE-2452) 

Multipurpose terminal block, quick-disconnect (7 Oct 1974) 
(Engineering Materials) (15 drawings), 1:20322 (CAPE-2438) 
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CONNECTORS/PERFORMANCE TESTING 
Design and test of a sliding plug-in conductor connector for 
compressed gasinsulated cables, 1:19058 
CONSERVATION (RESOURCE) 

See RESOURCE CONSERVATION 
CONTACTORS 

See SWITCHES 
CONTAINMENT 

(Mi and methods for preventing the escape of fission products 
to the atmosphere, particularly in the case of reactor accidents.) 
See also CONTAINMENT BUILDINGS 

CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 

Appendix A to RESAR-3S combustible gas control in 

containment, 1:19097 (WCAP-8660) 
CONTAINMENT/AIR FILTERS 

Radioactive gas standby treatment apparatus with high efficiency 

rechargeable charcoal filter (Patent), 1:19246 
CONTAINMENT/STRESS ANALYSIS 

CONTEMPT-G computer program and its application to HTGR 
— (Depressurization conditions), 1:19354 (GA-A- 
1 ) 

CONTAINMENT BUILDINGS/PRESSURE GRADIENTS 

Effects of helium mixing and heat transfer on containment 

design, pressure in a high-temperature gas-cooled reactor, 
1 
CONTAINMENT SHELLS/DESIGN 

Nuclear power plant with a safety enclosure (Patent; PWR), 

1:19106 
CONTAINMENT SHELLS/RELIABILITY 

900- and 1350-MW sections: reliability of prestressed concrete 

enclosures, 1:20329 (ORNL-tr-4042(DRAFT)) 
CONTAINMENT SHELLS/STRESS ANALYSIS 

Spherical and cylindrical hulls of reinforced concrete (Stress 
analysis of vessels for submerged power plants), 1:19240 
(NSF/RA/N-73-138) 

CONTAINMENT SPRAY SYSTEMS/DESIGN 

Pressure suppression system for a nuclear reactor (Patent; 

GCFR), 1:19169 
CONTAINMENT SPRAY SYSTEMS/EFFICIENCY 

Physico-chemical aspects of radionuclide removal under 

accident conditions i in nuclear power plants by means of 
ilding spray systems. A literature survey 
(PWR), 1:19372 (SAAS-192) 
CONTAINMENT SYSTEMS 
See also CONTAINMENT SPRAY SYSTEMS 

Appendix H to RESAR-3S containment functional design, 
1:19379 (WCAP-8669) 

CONTAINMENT SYSTEMS/PERFORMANCE 

H-Division quarterly report, January-March 1976 (Lawrence 
Livermore Lab), 1:19883 (UCRL-50028-76-1) 

CONTINENTAL SHELF/LEASING 

Alternative energy leasing strategies and schedules for the Outer 

Continental Shelf, 1:19589 
CONTINENTAL SHELF/NATURAL GAS DEPOSITS 

Alternative energy leasing strategies and schedules for the Outer 

Continental Shelf, 1:19589 
CONTINENTAL SHELF/PETROLEUM 

Alternative energy leasing strategies and schedules for the Outer 

Continental Shelf, 1:19589 
CONTINENTAL SHELF/RESEARCH PROGRAMS 

Continental shelf processes effecting the oceanography of the 
South Atlantic Bight. Annual report, June 1, 1975-May 31, 
1976, 1:21015 (SRO-889-1(Pt.1)) 

Continental shelf processes effecting the oceanography of the 
South Atlantic Bight. Hydrography of Onslow Bay, North 
Carolina: September 1975 (OBIS II). Progress report, 1:21016 
(SRO-889-1(Pt.2)) 

CONTINENTAL SHELF/SEDIMENTS 

Benthic nepheloid layers and the Ekman thermal pump 

(Continental shelf of eastern USA), 1:21339 
CONTINENTAL SHELF/TEMPERATURE MEASUREMENT 

Benthic nepheloid layers and the Ekman thermal pump 

(Continental shelf of eastern USA), 1:21339 
CONTINUED FRACTIONS 
Approximation of invariant measures for continued fractions, 
1:22378 
CONTROL ELEMENTS 
See also SCRAM RODS 
CONTROL ELEMENTS/DESIGN 
Control rod for nuclear reactor (Patent; LMFBR), 1:19288 
CONTROL ELEMENTS/SUPPORTS 

Attachment and locking of finger control rods in a nuclear 

reactor of BWR type (Patent), 1:19282 
CONTROL ROD DRIVES/DESIGN 
Hydraulic drive for control rods (Patent), 1:19287 


CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
CONTROL SYSTEMS/MATHEMATICAL MODELS 
Properties of coal pulverizers, 1:18562 (CONF-741189-) 
CONTROL SYSTEMS/MEETINGS 
Sensitivity, adaptivity, and optimality. Proceedings of the third 
IFAC symposium held June 18-23, 1973, Ischia, Italy, 1:19280 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONTROLLED TERMINOLOGY 
See STANDARDIZED TERMINOLOGY 
COOLANT CLEANUP SYSTEMS/DESIGN 
Apparatus and method for depressurizing, degassing, and 
affording decay of the radioactivity of weakly radioactive 
condensates in nuclear power plants (Patent), 1:19248 
Appendix G to RESAR-3S gaseous waste processing system 
(PWR), 1:19100 (WCAP-8666) 
COOLANTS 
(See also specific coolant materials.) 
COOLANTS/COMPARATIVE EVALUATIONS 
Evaluation of alternate secondary (and tertiary) coolants for the 
molten-salt breeder reactor, 1:19158 (ORNL/TM-5325) 
COOLERS 
See HEAT EXCHANGERS 
COOLING/MATHEMATICAL MODELS 
Heat dissipation by spray cooling, 1:21056 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING TOWERS 
See also MECHANICAL DRAFT COOLING TOWERS 
Impact of alternative cooling technologies for steam-electric 
power plants on water quality, 1:19018 (ERDA-92(Vol.2)) 
Some considerations of the engineering aspects of power plant 
discharges, 1:19042 
COOLING TOWERS/BIBLIOGRAPHIES 
Cooling towers. A bibliography, 1:19242 (TID-3360) 
COOLING TOWERS/PACKINGS 
Cooling tower (Patent), 1:19019 
COOLING TOWERS/PERFORMANCE 
Effects of external fouling on dry cooling tower performance, 
1:19017 (CONF-741070-) 
COOLING TOWERS/PLUMES 
Atmospheric considerations regarding the impact of heat 
dissipation from a nuclear energy center, 1:19298 
(ORNL/TM-5122) 
COOLING TOWERS/RESEARCH PROGRAMS 
Environmentally related work at EPRI, 1:19609 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COOPER REACTOR/REACTOR OPERATION 
Annual operating report 1975, 1:19183 (DOCKET-50298-530) 
COORDINATES/COMPUTER CODES 
Three-dimensional potential field calculations (INGEN and 
GRAD, used with NASTRAN code, for CDC 7600 
computer;generate 3-D mesh), 1:22349 (LA-6315-MS) 
COPEPODS/BEHAVIOR 
Continuous and nocturnal feeding of the marine planktonic 
copepod Calanus helgolandicus, 1:21044 
COPPER/ABSORPTION SPECTROSCOPY 
Atomic absorption methods of analysis of oilfield brines: barium, 
calcium, copper, iron, lead, lithium, magnesium, manganese, 
potassium, sodium, strontium, and zinc, 1:18655 (BM-RI- 
7861) 
COPPER/CHARGED-PARTICLE TRANSPORT 
Computer studies of the penetration depth of low-energy light 
ions in solids (10 eV to 20 keV H, T, and He ions), 1:21847 
COPPER/CORROSION PROTECTION 
New experience with neutral transport, 1:20002 (BNWL-tr-164) 
COPPER/DEPOSITION 
Deposition of thin films by retardation of an isotope separator 
beam, 1:18804 
COPPER/ION CHANNELING 
Channelling investigations of the interaction between solute 
atoms and irradiation-produced defects in metals (1-2 MeV 
He ions), 1:21476 
COPPER/ION COLLISIONS 
Use of ion beams to produce collision cascades in metals (<100 
keV ions), 1:21474 
COPPER/ION IMPLANTATION 
lon-implanted surface alloys in copper and aluminium, 1:21472 
Physical state of implanted W in copper, 1:21846 
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COPPER/NEUTRON REACTIONS 
Cross sections for forward-angle elastic scattering of 7.55 MeV 
neutrons: a survey. Final report, 1:21737 (AD-A-008014) 
ar! oc total cross sections between 30 and 300 GeV/c, 
1:21 


COPPER/NEUTRON SOURCES 
Controlled thermonuclear research. Progress report, July- 
December, 1975 (Materials testing; neutron damage 
displacement cross sections up to 20 MeV), 1:22304 (HEDL- 
TME-76-7) 
COPPER/PERMEABILITY 
Effect during diffusion annealing of a finite ry evolution rate on 
the distribution of a gas injected into a solid, 1:19970 
(BNWL-tr-172) 
COPPER/PHYSICAL PROPERTIES 
Conductor materials for cryomagnets (Mechanical, thermal, 
electrical properties), 1:19974 
Semiannual report on materials research in support of 
superconducting machinery. Report for Oct 1974-Mar 1975 
(4 to 300°K), 1:19959 (COM-75-10919) 
COPPER/PHYSICAL RADIATION EFFECTS 
Calculation of radiation damage effects of 800-MeV protons in a 
"thin’’ copper target, 1:20029 (LA-6294-MS) 
Channelling investigations of the interaction between solute 
atoms and irradiati duced defects in metals (1-2 MeV 
He ions), 1:21476 
Use of ion beams to produce collision cascades in metals (<100 
keV ions), 1:21474 
COPPER/PROTON BEAMS 
Computer studies of the scattering of low energy hydrogen ions 
from polycrystalline solids, 1:22299 (CONF-760209-20) 
COPPER/PROTON REACTIONS 
Pion production from nuclei bombarded by protons of 1, 2, and 
3 GeV (Differential cross sections), 1:21591 
COPPER/QUANTITATIVE CHEMICAL ANALYSIS 
Detection of sulfur dioxide utilizing a piezo-electric crystal 
coated with ethylenedinitrilotetraethanol, 1:20930 
Trace metal geochemistry of the South Atlantic Bight Waters. 
Progress report, June 1, 1975-May 31, 1976 (Sources of Cu 
content of water), 1:21028 (SRO-890-1) 
COPPER/SURFACE HARDENING 
Surface strengthening produced by an inherent polycrystalline 
layer, 1:19954 
Titanium plating on copper surfaces using titanium hydride, 
1:19901 (ORNL-tr-4157) 
COPPER/THERMAL EXPANSION 
Absolute thermal expansion of copper and aluminum between 5 
K and 330 K, 1:19965 (IS-T-655(Rev.)) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
MONEL 
COPPER ALLOYS/DIFFUSION 
Diffusion in Cu-Ni-Zn and Fe-Ni-Al, 1:19960 (COO-1436-44) 
COPPER BASE ALLOYS 
See also BRASS 
COPPER BASE ALLOYS/COMPATIBILITY 
Prevention of galvanic corrosion and electrochemical behavior 
of selected structural material, 1:19999 (SAND-75-5901 ) 
COPPER BASE ALLOYS/CORROSION 
Corrosion studies on Cu-Ni alloys and ferritic steel in salt water 
for desalination service, 1:19990 (BARC-805) 
COPPER BASE ALLOYS/STACKING FAULTS 
Suzuki effect in copper silicon alloys, 1:20072 (BNWL-tr-177) 
COPPER IONS/COLLISIONS 
Ion-implanted surface alloys in copper and aluminium, 1:21472 
Use of ion beams to produce collision cascades in metals (<100 
keV ions), 1:21474 
COPPER OXIDES/PHYSICAL RADIATION EFFECTS 
Resonance Raman study of ion-implantation produced damage 
in Cu,O, 1:20100 
COPPER OXIDES/RAMAN SPECTRA 
Some aspects of resonant Raman scattering and luminescence in 
Cu,O*, 1:19979 
COPPER SELENIDES/TRANSITION TEMPERATURE 
Investigation into the effect of high pressure on superconducting 
ternary molybdenum chalcogenides (Cu Mo,S,, Cu/sub 0.7/ 
Mo,Se,, ZnMo,S,, Mo(Se/sub 1-x/S/sub x/), Mo 3(Se/sub 1-x/ 
Te/sub x/),, YbMo,S,), 1:20125 
COPPER SILICIDES/STACKING FAULTS 
Suzuki effect in copper silicon alloys, 1:20072 (BNWL-tr-177) 
COPPER SULFIDES/TRANSITION TEMPERATURE 
Investigation into the effect of high pressure on superconducting 
ternary molybdenum chalcogenides (Cu Mo,S,, Cu/sub 0.7/ 
Mo,Se,, ZnMo,S,, Mo(Se/sub 1-x/S/sub x/), Mo3(Se/sub 1-x/ 
Te/sub x/),, YbMo,S,), 1:20125 
CORE CATCHERS/DESIGN 
Liquid metal cooled nuclear reactors (Patent), 1:19176 
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CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION RESISTANT ALLOYS/CORROSION 

RESISTANCE 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, January 1, 1975 
to December 31, 1975, 1:18439 (FE-1784-12) 

CORROSION RESISTANT ALLOYS/EROSION 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, January 1, 1975 
to December 31, 1975, 1:18439 (FE-1784-12) 

CORTICOSTERONE/BIOCHEMICAL REACTION KINETICS 

Mutant forms of cytochrome P-450 controlling both 18- and 

11B-steroid hydroxylation in the rat, 1:21105 
COSMIC ELECTRONS/ENERGY LOSSES 

Electron energy degradation in the atmosphere: consequent 
species and energy densities, electron-flux, and radiation 
spectra. Topical report, 7 Jan-7 Sep 1974 (14 to 900 eV), 
1:21838 (AD-A-010919) 

COSMIC GAMMA BURSTS 
Gamma ray bursts of cosmic origin (0.2 to 1.5 MeV), 1:21363 
COSMIC GASES/DENSITY 

Carbon recombination line observations of the Sharpless 140 

region, 1:21392 (AD-A-014604) 
COSMIC NEUTRINOS/FLUX DENSITY 

Galactic and extragalactic antineutrino burst detectors 
(Cherenkov radiation from positrons from anti v/sub e/ + p 
yields n + e* interactions in water), 1:20759 (CONF-750636- 
P2) 

COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
See also COSMIC GAMMA BURSTS 
PRIMARY COSMIC RADIATION 

Defense Nuclear Agency reaction rate handbook. Second 
edition. Revision number 4, March 1975 (Effects on 
atmospheric reactions), 1:21440 (AD-A-013557) 

COSMIC RADIATION/ELECTRIC CHARGES 

Momentum spectra and charge ratios of muons at 30° and 75° 

(Sea level, 50 to 1000 GeV), 1:21350 (BNL-21030) 
COSMIC RADIATION/FLUX DENSITY 

Momentum spectra and charge ratios of muons at 30° and 75° 

(Sea level, 50 to 1000 GeV), 1:21350 (BNL-21030) 
COSMIC RADIATION/LINEAR MOMENTUM 

Momentum spectra and charge ratios of muons at 30° and 75° 

(Sea level, 50 to 1000 GeV), 1:21350 (BNL-21030) 
COSMIC RADIATION/MICRODOSIMETRY 

Microdosimetric structure of HZE particle tracks in tissue, 
1:21188 (AD-A-010220) 

COSMIC RADIATION/THRESHOLD RIGIDITY 

Asymptotic directions and vertical cutoff rigidities for selected 
cosmic-ray stations as calculated using the Finch and Leaton 

omagnetic field model. Environmental research papers, 
1:21348 (AD-A-012249) 

Tables of asymptotic directions and vertical cutoff rigidities for a 
five degree by fifteen degree world grid as calculated using the 
international geomagnetic reference field for Epoch 1975.0. 
Environmental research papers, 1:21349 (AD-A-012509) 

COSMIC RADIATION/TRAJECTORIES 

Tables of asymptotic directions and vertical cutoff rigidities for a 
five degree by fifteen degree world grid using the Finch and 
Leaton geomagnetic field model. Environmental research 
papers, 1:21442 (AD-A-010426) 

COSMIC RADIO SOURCES 
See also HI REGIONS 
PULSARS 
QUASARS 
SUPERNOVA REMNANTS 
COSMIC RADIO SOURCES/FLUX DENSITY 

VLBI observations of the compact radio source in the center of 

the Galaxy, 1:21369 (AD-A-015298) 
COSMIC RADIO SOURCES/POLARIZATION 

Oh and H,O masers in the Monoceros-R2 molecular cloud, 
1:21390 (AD-A-011078) 

Polarization of cosmic OH masers, 1:21379 

COSMIC RADIO SOURCES/RADIOWAVE RADIATION 

Radioemission of the thermal sources in Omega and Orion at the 
wavelengths 3.9 mm and 13.5 mm (M 17, M 42, M 43, DNCL 
1640), 1:21377 

COSMIC RADIO SOURCES/SPECTRA 

Radioemission of the thermal sources in Omega and Orion at the 
wavelengths 3.9 mm and 13.5 mm (M 17, M 42, M 43, DNCL 
1640), 1:21377 
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COSMIC X-RAY SOURCES 


Observational results on compact galactic x-ray sources (Her X- 


1, Cyg X-1, Cyg X-3, Cen X-3, 2U1700-37, 2U0900-40, 
S5MX-1), 1:21370 
COSMIC X-RAY SOURCES/STAR EVOLUTION 
General discussion. The evolutionary origin of massive x-ray 
binaries and the total number of massive stars with collapsed 


close companion in the galaxy, 1:21372 
COSMIC X-RAY SOURCES/STAR MODELS 
Physics of binary x-ray sources (Her X-1, Cen X-3, Cyg X-1, 
Sco X-1, and Cyg X-3), 1:21371 
COSMOLOGICAL MODELS/NEUTRINOS 
Neutrino rest mass from cosmology, 1:21656 (CONF-750636- 
P2) 
COSMOLOGY 
Realistic quark models and astrophysics, 1:21604 (CONF- 
750636-P2) 
COSMOS 
See UNIVERSE 
COST BENEFIT ANALYSIS 
Philosophical basis for risk analysis, 1:19457 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
COWS/FOOD CHAINS 
Gaseous radioiodine transport in the air-forage-cow-milk system 
("I transport), 1:20945 (EMSL-LV-539-2) 
COWS/METABOLISM 
Gaseous radioiodine transport in the air-forage-cow-milk system 
transport), 1:20945 (EMSL-LV-539-2) 
COWS/RADIONUCLIDE KINETICS 
Gaseous radioiodine transport in the air-forage-cow-milk system 
transport), 1:20945 (EMSL-LV-539-2) 
CP INVARIANCE/LEPTONIC DECAY 
Conjecture on maximal violation of T invariance in dilepton 
production by neutrinos, 1:21659 
CRAB NEBULA/STRUCTURAL MODELS 
=" dynamics in stellar collapse, 1:21351 (CONF-750636- 
) 
CRABS 
See CRUSTACEANS 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CREEKS 
See RIVERS 
CRITICAL ORGANS/PATHOLOGY 
Morphological changes in the lungs with chronic inhalation of 
thorium dioxide, 1:21168 (ANL-Trans-1054) 
CRITICALITY 
Experimental verification of wet fuel storage criticality analyses, 
1:19380 (WCAP-8683) 
CRITICALITY/ALARM SYSTEMS 
Neutron-monitoring system solves criticality false-alarm problem, 
1:20673 (UCRL-50025-76-1) 
CRITICALITY/MATHEMATICAL MODELS 
Role of criticality models in ANSI standards for nuclear 
criticality safety, 1:20368 (CONF-760622-18) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS/POLLUTION 
Endogeneous formation of polycyclic hydrocarbons in higher 
plants. 8. Carcinogenic hydrocarbons in the environment of 
humans, 1:21295 (ORNL-tr-4118) 
CROSS SECTIONS/DATA ANALYSIS 
Quantitative assessment of CTR cross section needs, 1:21722 
CRUCIBLES/DESIGN 
Arc melt skull caster crucible [nd] (Engineering Materials) (10 
drawings including text on fabrication and welding 
procedure), 1:20319 (CAPE-2416) 
CRUCIBLES/FABRICATION 
Arc melt skull caster crucible [nd] (Engineering Materials) (10 
drawings including text on fabrication and welding 
procedure), 1:20319 (CAPE-2416) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS/GEOLOGY 
Fossils from Surtsey: a preliminary report, 1:21336 (COO-3531- 


17) 
CRUSTACEANS/RADIONUCLIDE KINETICS 
Role of plankton in the behavior of *Tc and Mn in seawater, 
1:21029 (BNWL-tr-169) 
CRUSTACEANS/TAXONOMY 
Report on the sampling of the benthic fauna of Surtsey 1970, 
1971, and 1974 (Bryozoa, Ascidiacea), 1:21012 (COO-3531- 
17) 


CRYOGENIC CABLES/DESIGN 
Trial of ‘cryocable’ terminal completed, 1:19062 
CRYOGENIC CABLES/PERFORMANCE TESTING 
Trial of ‘cryocable’ terminal completed, 1:19062 
CRYOGENICS/RESEARCH PROGRAMS 
Assessment and study of existing concepts and methods of 
cryogenic refrigeration for superconducting transmission 
cables. Progress report, | September 1975-31 October 1975 
(Operation of helium liquefiers), 1:19059 (COO-2552-4) 
CRYOSTATS/DESIGN 
High polarization of target for intense beams, 1:20633 (BNL- 
20415) 
CRYSTAL DEFECTS 
See also POINT DEFECTS 
CRYSTAL DEFECTS/RESEARCH PROGRAMS 
Defects in metal crystals. Progress report, May 1, 1975-April 30, 
1976, 1:20021 (COO-3158-48) 
CRYSTAL LATTICES/SIMULATION 
Computer program for the simulation of solid solutions, 1:19912 
(ORNL-5140) 
CRYSTALS 
See also LIQUID CRYSTALS 
CRYSTALS/PHYSICAL RADIATION EFFECTS 
Ukrainian Physics Journal (Cover-to-cover translation of vol. 16, 
no. 5 (May 1971)), 1:21347 (TT-72-52017/05) 
CSF PROCESS/PRESSURE VESSELS 
Evaluation of CSF Process extractor performance improvement 
for Cresap testing. Special report, 1:18484 (FE-1517-33) 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM 243 TARGET/NEUTRON REACTIONS 
Fission cross section of ***Cm from the underground nuclear 
explosion, Physics-8. Table of values (15 eV to 3 MeV), 
1:21798 (LA-6239-MS) 
CURIUM 244/INHALATION 
Experimental study of inhaled radioactive pollutants. I. Present 
data. II. Inventory of lesions. III. Validity of the animal model 
dose-effect relationships (Radon, **Pu, *'Am, and **Cm), 
1:21277 (LF-tr-111) 
CURIUM 248/TARGETS 
Preparation of thin actinide targets for the synthesis of the 
transactinide elements, 1:20619 (AECL-5503) 
CUTTING TOOLS/DESIGN 
Design of a hydraulic jet coal miner. Research report, 1973-74, 
1:18545 (PB-243733) 
CYANIDES/PHASE TRANSFORMATIONS 
Phonon driven phase change in Cs,LiCr(CN),, 1:20115 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLOALKANES/CHEMICAL REACTION KINETICS 
lon-molecule reactions of substituted cyclopropanes by ion 
cyclotron resonance spectroscopy (Cyclopropane and its 
monosubstituted derivatives (c-C;H,X with X = H, Cl, NH,, 
CN, OH, and COCH;)), 1:20246 
CYCLOALKENES 
See also TTF-TCNQ 
CYCLOALKENES/STRUCTURAL CHEMICAL ANALYSIS 
Structure of eta’-cyclopentadienyl|(sulfur 
dioxide )ethenylrhodium(1), (Cs;H;)Rh(C,H,)SO,. A d® 
complex with a planar MSO, group, 1:20223 
CYCLONE SEPARATORS/DESIGN 
Extractor for airborne particulate matter, 1:20812 
Particulate sizing techniques for control device evaluation. 
Summary report, Jul 1974-Jun 1975, 1:19048 (PB-245184) 
CYCLONE SEPARATORS/NONDESTRUCTIVE TESTING 
Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 
CYCLONE SEPARATORS/TESTING 
Particulate sizing techniques for control device evaluation. 
Summary report, Jul 1974-Jun 1975, 1:19048 (PB-245184) 
CYCLOTRONS 
See also ISOCHRONOUS CYCLOTRONS 
SIN CYCLOTRON 
CYCLOTRONS/MASS SPECTROMETERS 
SNAKE: a device for correction of the field boundary, 1:20649 
CYLINDERS/STRESS ANALYSIS 
Calculation of stress intensity factors in thick cylinders subjected 
to transient temperature gradients by the finite element 
method, 1:20292 (K/CSD/TM-2) 
CYSTAMINE/RADIOSENSITIVITY EFFECTS 
Influence of irradiation and cystamine on the ability of the eye 
for induction of the cornea in intact skin, 1:21247 (ERDA-tr- 
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CYSTEAMINE 
See MEA 
CYTOCHROMES/BIOCHEMICAL REACTION KINETICS 
Mutant forms of cytochrome P-450 controlling both 18- and 
11B-steroid hydroxylation in the rat, 1:21105 
CYTOCHROMES/ENERGY-LEVEL TRANSITIONS 
Observation and interpretation of x-ray absorption edges in iron 
compounds and proteins, 1:20187 
CYTOCHROMES/MUTANTS 
Mutant forms of cytochrome P-450 controlling both 18- and 
118-steroid hydroxylation in the rat, 1:21105 
CYTOCHROMES/NUCLEAR MAGNETIC RESONANCE 
Carbon-13 nuclear i spectroscopy of whole 
cells and of cytochrome c from Neurospora crassa grown with 
[S-Me-""C methionine, 1:21161 
CYTOCHROMES/SPECTROSCOPY 
Carbon-13 nuclear-magnetic-resonance spectroscopy of whole 
cells and of cytochrome c from Neurospora crassa grown with 
[S-Me-"°C methionine, 1:21161 
CYTOCHROMES/X-RAY SPECTRA 
Observation and interpretation of x-ray absorption edges in iron 
compounds and proteins, 1:20187 
CYTOLOGY 
Biomedical and Environmental Research Program of the LASL 
Health Division. Progress report, January-December 1975, 
1:21266 (LA-6313-PR) 
Principles, relative merits, and limitations of current cytokinetic 
methods, 1:21121 (UCRL-77545) 
CYTOLOGY/AUTOMATION 
Unmet needs in automated cytogenetics, 1:21112 (BNL-21106) 
CZECHOSLOVAKIA/COAL GASIFICATION 
Underground gasification of coal, 1:18462 (UCRL-Trans-1 1044) 


D REGION/DISTURBANCES 

Modeling omega PCA phase advances. Research and 
development report, Sep 1974-Feb 1975, 1:21426 (AD-A- 
012628) 

D REGION/ELECTRON DENSITY 

A study of the D-region ionosphere during the intense solar 
particle events of August 1972. Technical report, 1:21425 
(AD-A-012499) 

Computer program for the disturbed steady-state nighttime D- 
region. Environmental research papers, 1:21414 (AD-A- 
010412) 

D REGION/ION DENSITY 

Computer program for the disturbed steady-state nighttime D- 
region. Environmental research papers, 1:21414 (AD-A- 
010412) 

DAMS/ENVIRONMENTAL EFFECTS 

Mathematical simulation of water temperature to determine the 

impact of raising an existing dam, 1:21051 
DAMS/FAILURES 

Elastic-plastic stability analysis of mine-waste embankments (124 

references), 1:18507 (BM-RI-8069) 
DAMS/STABILITY 

Elastic-plastic stability analysis of mine-waste embankments (124 

references), 1:18507 (BM-RI-8069) 
DARESBURY SYNCHROTRON 

See NINA 
DATA ACQUISITION SYSTEMS 

See also CAMAC SYSTEM 

Introduction to hardware for nuclear medicine data systems 
=~ input media, storage, display), 1:22394 (ORO-2401- 

8) 


Microcomputer proves versatile data-gathering tool for energy R 
and D (Used for coal permeability tests and for measuring 
pressure surges in geothermal well pipes), 1:20799 (UCRL- 
50025-76-1) 

DATA ACQUISITION SYSTEMS/DESIGN 

Discriminator/time interval meter system evaluation report, 
1:20836 (UCID-17069) 

DATA ACQUISITION SYSTEMS/PERFORMANCE 

Discriminator/time interval meter system evaluation report, 
1:20836 (UCID-17069) 

DATA ACQUISITION SYSTEMS/PLASMA DIAGNOSTICS 

EE contributes to controlled thermonuclear research, 1:22007 
(UCRL-50025-76-1) 

DATA PROCESSING 

BDMS: Berkeley data-base management system user’s manual 

(version 1.2), 1:22393 (LBL-4683) 
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DATA PROCESSING/MANUALS 
NUTIS: Numerical and Textual Information System. Version 1.1. 
A directory and input manual (Designed for environmental 
research programs), 1:22391 (EDFB/IBP-75/7) 
DATA TRANSMISSION 
See also TELEMETRY 
DATA TRANSMISSION/DIAGRAMS 
Interactive 3D motion graphics with large data bases, 1:22360 
(SLAC-192) 
DAUGHTER PRODUCTS/RADIOECOLOGICAL 
CONCENTRATION 
Comment on "the relative concentrations of radon daughter 
products in surface air and the significance of their ratios’’ by 
C. Rangarajan, S. Gopalakrishnan, V. R. Chandrasekaran, and 
C. D. Eapen, 1:20956 
DAUGHTER PRODUCTS/TIME MEASUREMENT 
Comment on "‘the relative concentrations of radon daughter 
products in surface air and the significance of their ratios’’ by 
C. Rangarajan, S. Gopalakrishnan, V. R. Chandrasekaran, and 
C. D. Eapen, 1:20956 
DC SYSTEMS/ENVIRONMENTAL EFFECTS 
Environmental considerations of bulk electrical energy 
transmission, 1:19051 (CONF-741070-) 
DC TO AC INVERTERS 
See INVERTERS 
DCA REACTOR/FUEL RODS 
Uranium-plutonium mixed-oxide fuel fabrication for the 
deuterium critical assembly ‘‘DCA”’ in Japan, 1:19314 
(IAEA-175) 
DCI ORSAY STORAGE RING 
(1.5-GeV electron--positron storage ring at Orsay.) 
DCI ORSAY STORAGE RING/ELECTROMAGNETS 
Magnetic elements of DCI: the Orsay’s 1,8 GeV e*e™ colliding 
rings, 1:20604 
DDT 
(Dichlorodiphenyltrichloroethane.) 
DDT/ECOLOGICAL CONCENTRATION 
Fate of DDT in grape juice when fermented and distilled into 
arak, 1:21146 
DECONTAMINATION 
Annual report, 1973, 1:18755 (ERDA-tr-142) 
DEEP WATER OIL TERMINALS/ENVIRONMENTAL 
EFFECTS 
Port collection and separation facilities for oily wastes. Volume 
VI. Impact of offshore terminals on contiguous ports. Report 
for 1 Sep 1973-31 Jan 1975, 1:18645 (COM-75-10765) 
DEFICIENCY (NUTRITIONAL) 
See NUTRITIONAL DEFICIENCY 
DELAWARE RIVER/THERMAL POLLUTION 
Analysis of heated discharges to the environment, 1:21050 
DELTA-1236 RESONANCES/PARTICLE PRODUCTION 
Study of the reaction w~ + d yields P + delta~( 1236) (delta™ - 
backward) at 1.68 GeV/C (Cross section, reaction triangular 
mechanism), 1:21584 (CONF-740653-P2) 
DENATURATION (NUCLEIC ACID) 
See NUCLEIC ACID DENATURATION 
DENMARK/AIR POLLUTION 
Lead in Danes. Historical and toxicological studies, 1:20919 
DENSIMETERS/DESIGN 
Apparatus and method of measuring fluctuations of excavated 
mud amount in a slurry line (Patent; using y densimeter and 
electro-magnetic flowmeter), 1:20780 
Remote application of an oscillatory system for density 
measuremet of streams in ICPP, 1:20804 
DENSITOMETERS/AUTOMATION 
Photodensitometer measurements of images on radiographs, 
1:20519 (UCRL-52037) 
DENSITOMETERS/DESIGN 
Densitometer for measuring the density of an optical element 
such as a film badge (Patent), 1:20693 
DEOXYCYTIDINE/BIOCHEMICAL REACTION KINETICS 
Lack of specific correlation of the deoxycytidine triphosphate 
pool level with rate of DNA synthesis, 1:21093 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPLETED URANIUM/PROTON REACTIONS 
Spectrum and shielding measurements and calculations of 
neutrons produced by 800 MeV protons, 1:21781 
DEPRESSURIZATION/PRESSURE GRADIENTS 
CONTEMPT-G computer program and its application to HTGR 
containments, 1:19354 (GA-A-12692A) 
Effects of helium mixing and heat transfer on containment 
ee in a high-temperature gas-cooled reactor, 
1:19391 
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DESALINATION/CORROSION 
Materials failure identification manual for sea water desalination 
plants, 1:19997 (ORNL/TM-5001) 
ee D 
DESULFURIZATION/RESEARCH PROGRAMS 

Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
md 1, 1973-June 30, 1974. Volume I, 1:18434 (FE-1514- 

-7) 

Advanced coal gasification system for electric power generation. 
Research and developmemt report No. 81. Interim report No. 
3, July 1, 1974-June 30, 1975, 1:18436 (FE-1514-T-9) 

Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
= a 1, 1973-June 30, 1974. Volume II, 1:18435 (FE-1514- 

-8) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETERGENTS/PRODUCTION 

Study of utilizing coal oxidation products for phosphate-free 
detergents. Quarterly report, September 26-December 26, 
1975, 1:18496 (FE-1724-12) 

DETONATION WAVES 
See SHOCK WAVES 
DETONATORS/MACHINING 

Semiautomatic MDF deburring tool (Mild detonating fuse), 

1:20294 (MLM-2310) 
DEUTERIUM/ELECTRON REACTIONS 

Comparison of the yields of inelastic electron and positron 
=o from hydrogen and deuterium at 15 (GeV/c)?, 
1:2154 

DEUTERIUM/ION SCATTERING ANALYSIS 

Use of elastic scattering cross section anomalies for depth 

profiling helium and hydrogen isotopes in solids, 1:20177 
DEUTERIUM/ISOTOPE EFFECTS 

Deuterium isotope effects in electronic relaxation of large 
polyatomic molecules. Progress report, October 1, 1974- 
September 30, 1975, 1:20250 (COO-2192-20) 

Isotope effects in chemical kinetics (Reviews), 1:20214 

Thermodynamic functions at saturation of several metal sulfates 
in aqueous sulfuric and deuterosulfuric acids at temperatures 
up to 350°C, 1:20201 

DEUTERIUM/ISOTOPIC EXCHANGE 

Concerning the interception of atoms in the radiochemical 
exchange reaction between hydrogen and deuterium, 1:20251 
(UCRL-Trans-11014) 

Hydrogen-water deuterium exchange over nickel-chromia 
supported on alumina. I. Catalyst preparation and 
characterization, 1:20233 

DEUTERIUM/PHASE DIAGRAMS 

Conditions for a hydrogen-deuterium phase equilibrium system 
within a temperature range of 14 to 20°K, 1:20113 (UCRL- 
Trans-1 1037) 

DEUTERIUM/PION REACTIONS 
Cross sections for d(a*,2p) with distorted protons, 1:21727 
DEUTERIUM/ROTATIONAL STATES 

Direct observation of mixing of rotational states in compressed 

solid deuterium by Raman scattering, 1:21491 
DEUTERIUM/SOLUBILITY 

Solubility of hydrogen and deuterium in a urani 
alloy (Uranium-0.222 mole fraction molybdenum alloy, 700- 
1350°K), 1:19982 

DEUTERIUM COMPOUNDS/THERMAL CONDUCTIVITY 

Prediction of transport properties of gases using classical 
nonspherical models (CH,, CD,, CF,, CO; thermal 
conductivity and viscosity), 1:20213 

DEUTERIUM COMPOUNDS/TOXICITY 

Toxic hazards research unit annual technical report: 1974. Final 

report, Jun 1973-May 1974, 1:21303 (AD-A-011559) 
DEUTERIUM COMPOUNDS/VISCOSITY 

Prediction of transport properties of gases using classical 
nonspherical models (CH,, CD,, CF,, CO; thermal 
conductivity and viscosity), 1:20213 

DEUTERIUM IONS/ION-ATOM COLLISIONS 

Charge exchange cross sections for hydrogen and deuterium ions 

incident on a Cs vapor target, 1:21503 
DEUTERIUM TARGET/ALPHA REACTIONS 

Phase shift analysis of nD, nT, DD, DT, TT, aD, and aT cross 

sections, 1:21730 
DEUTERIUM TARGET/DEUTERON REACTIONS 

Energy from charged particle reactions among light nuclei, 
1:21728 

Phase shift analysis of nD, nT, DD, DT, TT, aD, and aT cross 
sections, 1:21730 


DIESEL FUELS/COMBUSTION PRODUCTS 


DEUTERIUM TARGET/NEUTRON REACTIONS 
Phase shift analysis of nD, nT, DD, DT, TT, @D, and aT cross 
sections, 1:21730 
DEUTERIUM TARGET/TRITON REACTIONS 
Phase shift analysis of nD, nT, DD, DT, TT, aD, and aT cross 
sections, 1:21730 
DEUTERON REACTIONS/BREAKUP REACTIONS 
Absolute cross sections for neutrons from *Li + d reactions at 
energies between 0.2 and 0.9 MeV, 1:21739 
DEUTERON REACTIONS/ELASTIC SCATTERING 
Phase shift analysis of nD, nT, DD, DT, TT, aD, and aT cross 
sections, 1:21730 
DEUTERON REACTIONS/FUSION REACTIONS 
Energy from charged particle reactions among light nuclei, 
1:21728 
DEUTERON REACTIONS/INELASTIC SCATTERING 
Phase shift analysis of nD, nT, DD, DT, TT, aD, and aT cross 
sections, 1:21730 
DEUTERON REACTIONS/PICKUP REACTIONS 
Cross section measurements for charged particle induced 
reactions on ®Li, 1:21740 
DEUTERON REACTIONS/STRIPPING 
Absolute cross sections for neutrons from *Li + d reactions at 
energies between 0.2 and 0.9 MeV, 1:21739 
Cross section measurements for charged particle induced 
reactions on ®Li, 1:21740 
Polarization and polarization transfer in the *H(d, n)*He reaction 
at 7 MeV, 1:21732 
DEUTERONS/POLARIZED TARGETS 
Polarized deuteron targets, 1:20634 (BNL-20415) 
DEVELOPERS/TOXICITY 
Toxic hazards research unit annual technical report: 1974. Final 
report, Jun 1973-May 1974, 1:21303 (AD-A-011559) 
DEVELOPING COUNTRIES/TECHNOLOGY TRANSFER 
RANN program: potential benefits to developing countries (40 
projects), 1:19485 (TA/OST-73-16) 
DIAGNOSTIC TECHNIQUES 
See also BIOMEDICAL RADIOGRAPHY 
PHOTON TRANSMISSION SCANNING 
SCINTISCANNING 
DIAGNOSTIC TECHNIQUES/POSITRON CAMERAS 
Biomedical application of shortlived positron emitting isotopes, 
1:21158 
1,3-DIAZINES 
See PYRIMIDINES 
DICHLORODIPHENYLTRICHLOROETHANE 
See DDT 
DIELECTRIC MATERIALS 
See also FERROELECTRIC MATERIALS 
DIELECTRIC MATERIALS/ABSORPTION SPECTRA 
Temperature dependence of the fir absorption spectrum in 
amorphous dielectrics, 1:20117 (COO-3151-58) 
DIELECTRIC MATERIALS/BAND THEORY 
Energies of conduction bands in dielectric liquids, 1:20126 
DIELECTRIC MATERIALS/PHYSICAL PROPERTIES 
Review of the main properties of electrical insulating materials 
used at cryogenic temperatures, 1:20124 
DIELECTRIC TRACK DETECTORS/FABRICATION 
Inorganic vitreous detector material (Patent), 1:20697 
DIELECTRIC TRACK DETECTORS/PERFORMANCE 
Some new characteristics of a polycarbonate fast neutron 
personnel dosimeter, 1:20703 (ORO-4814-8) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES/BOTTOMING CYCLES 
Bottoming cycle for trucks, 1:19826 (TEC-76/002) 
DIESEL ENGINES/DESIGN 
Diesel automobile, 1:19810 (TEC-76/002) 
DIESEL ENGINES/EXHAUST GASES 
Emissions from diesel and stratified charge powered cars. Final 
report, 1:19857 (PB-245030) 
The photochemical smog reactivity of diesel exhaust organics. 
Final report, 1:19856 (PB-244166) 
Vehicle emissions: summer to winter, 1:19869 (CONF-7410162- 


1) 
DIESEL FUELS 
Direct utilization of crude oils as fuels in U.S. Army diesel 
engines, 1:18654 (AD-A-016156) 
DIESEL FUELS/CHEMICAL PROPERTIES 
Evaluation of biocides effects on diesel fuel under prolonged 
storage. Final report, 1:18652 (AD-A-012779) 
DIESEL FUELS/CHROMATOGRAPHY 
Application of high-performance liquid chromatography to the 
analysis of petroleum materials. Part 2. Quantitative 
hydrocarbon-type analysis. Final report, 1:18653 (AD-A- 
014995) 


DIESEL FUELS/COMBUSTION PRODUCTS 


DIESEL FUELS/COMBUSTION PRODUCTS 
Polynuclear aromatic content of heavy duty diesel engine 
exhaust gases. Annual report No. 1, 1:19880 (PB-238688) 
DIESEL FUELS/COMBUSTION PROPERTIES 
Universal fuel requirements (For separation in diesel and turbine 
engines in Arctic and tropical conditions), 1:18620 (AD-A- 
016157) 
DIET/BIOLOGICAL EFFECTS 
Mechanisms of calcium transport in small intestine. Overall 
review of the contract, September 1, 1972-March 1, 1976, 
1:21135 (COO-1668-81) 
DIET/RADIOSENSITIVITY EFFECTS 
Influence of the specifics of nutrition on the radioresistance of 
great gerbils, 1:21255 (ERDA-tr-99) 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
See also BOLTZMANN EQUATION 
Methods of significance arithmetic, 1:22350 (LA-UR-76-661) 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Interactive polyalgorithm, 1:22355 (RT/EDP-(75)3) 
DIGITAL COMPUTERS/COMPARATIVE EVALUATIONS 
Comparison of the AMDAHL 470V/6 and the IBM 370/195 
using benchmarks, 1:22335 (ANL-76-50) 
DIGITAL COMPUTERS/DESIGN 
Semiannual status report No. 127, | July through 31 Dec 1974, 
1:20525 (AD-A-010925) 
DIGITAL COMPUTERS/ELECTRONIC CIRCUITS 
MCS-8 control processor (17 May 1973) (Engineering 
Materials) (12 drawings), 1:22384 (CAPE-2424) 
MCS-8 microcomputer (24 Sep 1974) (Engineering Materials) 
(18 drawings including parts list), 1:22379 (CAPE-2454) 
DIGITAL SYSTEMS/RESEARCH PROGRAMS 
Semiannual status report No. 127, 1 July through 31 Dec 1974, 
1:20525 (AD-A-010925) 
DIGITAL-TO-ANALOG CONVERTERS/DESIGN 
High speed digital-to-analogue converter, 1:20801 (USIP-74-03) 
DIGITAL-TO-ANALOG CONVERTERS/PERFORMANCE 
High speed digital-to-analogue converter, 1:20801 (USIP-74-03) 
3,4-DIHYDROXYPHENYLALANINE 
See DOPA 
DIMETHYLBENZENES 
See XYLENES 
DIMETHYLKETONE 
See ACETONE 
DIODE TUBES/ELECTRON BEAMS 
Z/sub e/ < 12 pinched electron diodes, 1:21468 (SAND-76- 
5122(Vol.1)) 
DIPHENYLKETONE 
See BENZOPHENONE 
DIPLOCOCCUS PNEUMONIAE 
See PNEUMOCOCCUS 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT REACTIONS/INELASTIC SCATTERING 
Unified formulation of the theory of nuclear reactions (S 
matrix), 1:21831 (LA-tr-76-10) 
DIRECTIONAL RADIATION DETECTORS/DESIGN 
System for monitoring the position, intensity, uniformity, and 
directivity of a beam of ionizing radiation (Patent; stacked 
proportional counters), 1:20691 
DISASTERS 
See ACCIDENTS 
DISEASES 
See also CARDIOVASCULAR DISEASES 
NEOPLASMS 
PATHOLOGICAL CHANGES 
SKELETAL DISEASES 
SKIN DISEASES 
UROGENITAL SYSTEM DISEASES 
DISEASES/DIAGNOSIS 
Passive electronic identification with temperature monitoring 
(Temperature monitor for cattle), 1:21167 (LA-UR-76-535) 
DISTRICT HEATING/ENERGY TRANSFER 
MIUS technology evaluation: thermal energy conveyance 
(Conduits), 1:19449 (ORNL/HUD/MIUS-22) 
DIVERTORS/DESIGN 
Toroidal magnetic field coils for the ASDEX-tokamak, 1:22240 
DIVERTORS/MAGNET COILS 
coils for the Princeton Divertor Experiment, 
DIVERTORS/MATHEMATICAL MODELS 
Magnetohydrodynamic theory of divertors, 1:22292 (CONF- 
750905-P1) 
DIVERTORS/PERFORMANCE 
Diverter experiment on the Heliotron-D device, 1:22290 
(CONF-750905-P1) 
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DIVERTORS/POWER SUPPLIES 

Energy system for the generation of divertor magnetic fields in 

the PDX fusion research device, 1:22245 (MATT-1238) 
DNA 

(Deoxyribonucleic acid.) 

Effect of differentiation on the repair of DNA single strand 
breaks in neuroblastoma cells, 1:21099 

Principles, relative merits, and limitations of current cytokinetic 
methods, 1:21121 (UCRL-77545) 

DNA/ADDUCTS 

Induction of stable protein-deoxyribonucleic acid adducts in 

Chinese hamster cell chromatin by ultraviolet light, 1:21107 
DNA/BIOCHEMICAL REACTION KINETICS 

Alkali unwinding kinetics of mammalian DNA in a simulated 
viscoelastometry experiment (Rats), 1:21101 

Double-stranded DNA in methanol-ethanol-buffer solvent 
system, 1:21089 (UCLA-12-1062) 

Induction of stable protein-deoxyribonucleic acid adducts in 
Chinese hamster cell chromatin by ultraviolet light, 1:21107 

Monophosphate end groups produced in radiation induced 
strand breakage in DNA (Gamma radiation), 1:21192 
(UCLA-12-1061) 

Physical studies on the binding of cis 
platinum(II) to DNA and homopoly 
tracer techniques), 1:21193 

DNA/BIOLOGICAL RADIATION EFFECTS 

Alterations induced by x-rays and ultraviolet light on the 
synthesis and maintenance of macromolecular components 
within cells. Progress report, March 1, 1975-February 1, 1976 
(Escherichia coli, Bacillus subtilis), 1:21209 (ORO-4568-3) 

Cellular and molecular biology group, 1:21200 (LA-6313-PR) 

Monophosphate end groups produced in radiation induced 
strand breakage in DNA (Gamma radiation), 1:21192 
(UCLA-12-1061) 

Physical studies on the binding of cis 
platinum(II) to DNA and homopolynucleotides (UV radiation, 
Pt tracer techniques), 1:21193 

Strand breaks, base release and post-irradiation changes in DNA 
y-irradiated in dilute O,-saturated aqueous solution, 1:21191 
(UCLA-12-1060) 

Study of the radiation effects on nucleic acids and related 
compounds. Annual progress report, August 15, 1974-August 
14, 1975 (X radiation, hamster cells, Haemophilus 
influenzae), 1:21199 (COO-3286-11) 

DNA/BIOLOGICAL REPAIR 

Strand breaks, base release and post-irradiation changes in DNA 
y-irradiated in dilute O,-saturated aqueous solution, 1:21191 
(UCLA-12-1060) 

DNA/BIOSYNTHESIS 

Cellular and molecular biology group, 1:21200 (LA-6313-PR) 

Lack of specific correlation of the deoxycytidine triphosphate 
pool level with rate of DNA synthesis, 1:21093 

Study of the effects of radiation of nucleic acids and related 
compounds. Progress report, August 15, 1975-August 14, 
1976, 1:21196 (COO-3286-15) 

DNA/CHEMICAL RADIATION EFFECTS 

Chemical consequences of irradiating nucleic acids, 1:20265 

(UCLA-12-1063) 
DNA/INACTIVATION 

Laboratory of Radiation Biology progress report, August 15, 

1975-August 14, 1976, 1:21208 (ORO-3408-23) 
DNA/MEASURING METHODS 

CYDAC: recent alterations and new system configuration 

(Scanning microscope), 1:20800 (UCRL-52056) 
DNA/MOLECULAR STRUCTURE 

Double-stranded DNA in methanol-ethanol-buffer solvent 

system, 1:21089 (UCLA-12-1062) 
DNA/NUCLEIC ACID DENATURATION 
High resolution thermal denaturation of DNA: thermalites of 
bacteriophage DNA, 1:21103 
DNA/POLYMERS 
Cellular and molecular biology group, 1:21200 (LA-6313-PR) 
DNA/RADIATION INJURIES 

Mechanisms for radiation damage in DNA. Progress report, 

August 1, 1975-July 31, 1976, 1:21084 (COO-2364-9) 
DNA/STRAND BREAKS 

Monophosphate end groups produced in radiation induced 
strand breakage in DNA (Gamma radiation), 1:21192 
(UCLA-12-1061) 

Role of ATP in the repair of DN of ee Chinese 
hamster cells, 1:21205 (ERDA-tr-99 

Strand breaks, base release and ot OO changes in DNA 
y-irradiated in dilute O,-saturated aqueous solution, 1:21191 
(UCLA-12-1060) 

Study of the effects of radiation of nucleic acids and related 
compounds. Progress report, August 15, 1975-August 14, 
1976, 1:21196 (COO-3286-15) 
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Study of the radiation effects on nucleic acids and related 
compounds. Annual progress report, August 15, 1974-August 
14, 1975 (X radiation, hamster cells, Haemophilus 
influenzae), 1:21199 (COO-3286-11) 

DNA/THERMODYNAMICS 
Thermodynamic considerations of the deoxyribonucleic acid 

helix-cruciform transition, 1:21094 

DNA REPLICATION 

DNA replication by a possible 
mechanism in homogenates of Physarum polycephalum 
containing dextran, 1:21143 
DNA REPLICATION/BIOLOGICAL RADIATION EFFECTS 
Radiation effects on cells and chromosomes (a bibliography with 
abstracts). Report for 1964-Jun 1975, 1:21189 (NTIS/PS- 
75/551) 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DOGS 
See also BEAGLES 

DOGS/DOSE EQUIVALENTS 

Equivalent conditions of irradiation of mammals, 1:21246 
(ERDA-tr-99) 
DOGS/RADIATION INJURIES 
Experimental study of inhaled radioactive pollutants. I. Present 
data. II. Inventory of lesions. III. Validity of the animal model 
dose-effect relationships (Radon, and *Cm), 
1:21277 (LF-tr-111) 
DOGS/RADIATION SYNDROME 


Study of the radioprotective action of beta-mer 1 
in the case of prolonged irradiation (y rays; mice; dogs), 
1:21242 (ERDA-tr-99) 
DOMESTIC ANIMALS 
See also CATTLE 
GOATS 
DOMESTIC ANIMALS/MONITORING 
Short-range radio-telemetry for electronic identification, using 
modulated RF backscatter, 1:20542 
DOPA 
(3 ,4-Dihydroxyphenylalanine. ) 
DOPA/DECARBOXYLATION 
Decarboxylation of [1-'*C] L-dopa after intravenous and 
intraventricular administration to rats as measured by expired 
4CO,, 1:21151 
DORIS STORAGE RING 
(3.5-GeV electron--positron storage ring at Hamburg.) 
DORIS STORAGE RING/POWER SUPPLIES 
Dc power supplies for the DORIS storage rings, 1:20664 
DORIS STORAGE RING/SUPERCONDUCTING MAGNETS 
Operation of a three coil 5 megajoule superconducting magnet 
ystem at the elect positron storage ring DORIS, 1:20665 
DOSEMETERS 
See also ALBEDO-NEUTRON DOSEMETERS 
BIOLOGICAL DOSEMETERS 
EXOELECTRON DOSEMETERS 
LUMINESCENT DOSEMETERS 
RITAC DOSEMETERS 
RITAD DOSEMETERS 
RPL DOSEMETERS 
THERMOLUMINESCENT DOSEMETERS 
DOSEMETERS/SPECIFICATIONS 
Dosimeter for oxides of nitrogen, 1:20932 
DOSIMETRY 
See also ELECTRON DOSIMETRY 
GAMMA DOSIMETRY 
ION DOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
PION DOSIMETRY 
X-RAY DOSIMETRY 
DOSIMETRY/INTERNAL IRRADIATION 
Acquisition of quantitative biologic data in humans for radiation 
absorbed dose estimates, 1:21265 (FMI-1000-764) 
DOUGLAS POINT-1 REACTOR/REACTOR SITES 
Projected electric power demands for the Potomac Electric 
Power Company, 1:19079 (PPSE-4-2( Vol.3)) 
DOUGLAS POINT-2 REACTOR/REACTOR SITES 
Projected electric power demands for the Potomac Electric 
Power Company, 1:19079 (PPSE-4-2( Vol.3)) 
DRIFT CHAMBERS/PERFORMANCE 
Comparison of time-projection and drift chamber detectors, 
1:20767 (LBL-4800) 
DRIFT INSTABILITY/MAGNETIC FIELDS 
Effects of a magnetic field gradient on the lower hydrid drift 
instability, 1:22136 
DRILL BITS/DESIGN 
Continuous chain bit: progress report and program plan, 
1:18981 (SAND-76-0186) 


DUSTS/CONTROL 


DRILL BITS/PERFORMANCE 

Continuous chain bit: progress report and program plan, 
1:18981 (SAND-76-0186) 

DRILLING FLUIDS/DENSITY 

Apparatus and method of measuring fluctuations of excavated 
mud amount in a slurry line (Patent; using y densimeter and 
electro-magnetic flowmeter), 1:20780 

DRILLING MUD 
See DRILLING FLUIDS 
DRINKING WATER/RADIOACTIVITY 
Preliminary evaluation of the radiological quality of the water on 
Bikini and Eneu Islands, 1:20999 (UCRL-51971) 
DROPLETS/HEAT TRANSFER 
Heat and mass transfer from freely falling drops, 1:20512 
DROPLETS/MASS TRANSFER 
Heat and mass transfer from freely falling drops, 1:20512 
DROSOPHILA/GENETICS 

Investigation of the genetic structure of populations. Progress 
—. 1, 1975-December 31, 1975, 1:21127 (COO- 

Investigation of the genetic structure of populations. Third-year 
summary review, January 1, 1975-December 31, 1975, 
1:21128 (COO-3149-6) 

DROSOPHILA/POPULATIONS 

Investigation of the genetic structure of populations. Progress 
report, January 1, 1975-December 31, 1975, 1:21127 (COO- 
3149-5) 

Investigation of the genetic structure of populations. Third-year 
summary review, January 1, 1975-December 31, 1975, 
1:21128 (COO-3149-6) 

DRUGS 
See also RADIOSENSITIZERS 
DRUGS/BIOLOGICAL EFFECTS 

Effects of agents associated with coal and oil shale extraction, 
conversion, or utilization on cell-cycle kinetics and on 
chromatin/chromosome structure. Progress report, July 1- 
December 31, 1975, 1:21117 (LA-6276-PR) 

Evaluation of the dose-effect relationships for the immune 
response to biologically active agents associated with coal 
gasification technologies. Progress report, July 1-December 
31, 1975, 1:21118 (LA-6309-PR) 

Importance of initial management of persons internally 
contaminated with radionuclides, 1:21271 

Remnant motility of macrophages treated with cytochalasin B in 
the presence of colchicine, 1:21123 

DRYERS 
See also SOLAR DRYERS 

DRYERS/DESIGN 

Fluid bed dryer, 1:18733 (AECC-1-A) 
DRYERS/PERFORMANCE 

Fluid bed dryer, 1:18733 (AECC-1-A) 
DTPA 

( Diethylenetriaminepentaacetic acid.) 
DTPA/BIOLOGICAL EFFECTS 

Decorporation of **'Am from mouse bone using Zn-DPTA, 
parathyroid hormone, and ammonium chloride (®Sr), 1:21275 
(COO-119-250) 

Estimated toxicity of Ca-DTPA to the human fetus, 1:21134 
(COO-119-250) 

DUAL RESONANCE MODEL/DIFFRACTION MODELS 

Diffraction and multiparticle unitarity in the dual model 
(Lectures, iterative methods), 1:21668 (CONF-740653-P2) 

DUAL RESONANCE MODEL/UNITARITY 

Diffraction and multiparticle unitarity in the dual model 

(Lectures, iterative methods), 1:21668 (CONF-740653-P2) 
DUAL-PURPOSE POWER PLANTS/GEOTHERMAL ENERGY 

Conceptual study for total utilization of an intermediate 

temperature geothermal resource, 1:18973 (ANCR-1260) 
DUODENUM 

See SMALL INTESTINE 
DUST COLLECTORS/EFFICIENCY 

Investigation of a perfusion impaction dust separator, 1:20297 
(ORNL/MIT-215) 

DUSTS/BIOLOGICAL EFFECTS 

Morphological changes in the lungs with chronic inhalation of 

thorium dioxide, 1:21168 (ANL-Trans-1054) 
DUSTS/CONTROL 

Difficulties in developing safety systems in the West German 
bituminous coal mining industry, 1:18593 

Discussion: safety in mines, 1:18595 

Effect of depth of cut and bit type on the generation of 
respirable dust. Report of investigations, 1975, 1:18544 (PB- 
243683/0ST) 

Experience in burning low-sulphur coal from the Gillette, 

Wyoming area, 1:18569 (CONF-741070-) 
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Planning systems of fuel supply for large thermoelectric power 
stations of the USSR, including mechanization of unloading, 
storing, crushing, and transporting coal from the unloader to 
the boiler bunkers, 1:18564 (ERDA-tr-118) 

Recent developments in the U. K., 1:18556 

DUSTS/PARTICLE RESUSPENSION 

Modeling preliminaries for dry deposition to a y 

(Atmospheric particles), 1:20857 (BNWL-2000(Pt.3)) 
DYE LASERS/BIBLIOGRAPHIES 

Bibliography of Soviet laser developments, No. 18, October- 

December 1974, 1:20392 (AD-A-010558) 
DYE LASERS/DESIGN 

LASL dye laser Mark II (20 Jun 1974) (Engineering Materials) 
(18 drawings ), 1:20424 (CAPE- 2441) 

Simple single-transverse-mode, fl p-P 
1:20439 

Single laser cavity for generating TE or TM modes (Patent), 
1:20475 


ped dye laser, 


DYE LASERS/DIMERIZATION 
Solvent-jump relaxation kinetics of the association of rhodamine 
type laser dyes, 1:20450 
DYE LASERS/EMISSION SPECTRA 
Radio frequency spectroscopy of Peenning ions: measurement of 
ion and molecular lifetimes. Progress report, | Oct 1974-30 
Sep 1975, 1:20411 (AD-A-015099) 
DYE LASERS/OPERATION 
Single mode operation of a tunable c-w dye laser, 1:20453 
DYE LASERS/POWER SUPPLIES 
LASL dye laser Mark II (20 Jun 1974) (Engineering Materials) 
(18 drawings ), 1:20424 (CAPE-2441) 
DYE LASERS/TUNING 
Electro-optic tuning of organic dye laser (Patent), 1:20459 
DYES/RADIOSENSITIVITY EFFECTS 
Study of the restoration of hemopoiesis in irradiated mice under 
conditions of influence on the RES, 1:21251 (ERDA-tr-99) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM/WORK FUNCTIONS 
Work function and adsorption properties of yttrium group rare 
earth metals, 1:19972 (AD/A-005979) 
DYSPROSIUM/X-RAY FLUORESCENCE ANALYSIS 
XRF method for determination of common rare earth impurities 
in high purity yttrium oxide, 1:20174 (BARC-806) 
DYSPROSIUM 161/ENERGY LEVELS 
Decay schemes and nuclear reactions, 1:21768 (ORO-2434-12) 


EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
SURFACE AIR 
TROPOSPHERE 
EARTH ATMOSPHERE/BOUNDARY LAYERS 
Acoustic detection of momentum transfer during the abrupt 
transition from a laminar to a turbulent atmospheric boundary 
layer, 1:20867 (DP-MS-75-92) 
EARTH ATMOSPHERE/ENERGY BALANCE 
Energy and the climate, 1:19463 (CONF-750733-) 
EARTH ATMOSPHERE/LIGHT SCATTERING 
Effect of molecular multiple scattering and surface albedo on 
atmospheric photodissociation rates, 1:20873 
EARTH ATMOSPHERE/PHOTOCHEMISTRY 
Chemical kinetic and photochemical data for modelling 
— chemistry. Final report, 1:20258 (COM-75- 
EARTH ATMOSPHERE/PROTON PRECIPITATION 
Improved model to study proton deposition in the atmosphere. 
Memorandum report, 1:21417 (AD-A-010515) 
EARTH ATMOSPHERE/REACTION KINETICS 
Defense Nuclear Agency reaction rate handbook. Second 
edition. Revision number 4, March 1975, 1:21440 (AD-A- 
013557) 
EARTH MANTLE/MELTING 
Partial melting of the upper mantle beneath Hawaii (Abstract), 
1:21341 
EARTH PLANET/MEDIUM WAVE RADIATION 
A direct mechanism for the generation of terrestrial kilometric 
radiation. Interim report, 1:21419 (AD-A-010817) 
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EARTHQUAKES/FORECASTING 

Utilization of pulse tye MHD generators for geophysical research 
and earthquake forecasting (For electromagnetic probing up 
to 15 to 20 kM), 1:19662 (CONF-750601-P5) 

EARTHQUAKES/GROUND MOTION 

Effects of local geological conditions in the San Francisco Bay 
region on ground motions and the intensities of the 1906 
earthquake, 1:20852 

Synthesis of smooth spectr patible accelerograms for 
seismic analysis, 1:19344 (CONF-760404-3) 

EARTHQUAKES/SEISMIC DETECTION 

Average p and pkp codas for earthquakes (118-180 degrees). 
Technical! report, 1:20844 (AD-A-011361) 

Character of vertical-component signals at high-gain, long-period 
stations and signal interference on seismic detection networks. 
Technical report, 1:20847 (AD-A-015969) 

Effects eh — geological conditions in the San Francisco Bay 

and the intensities of the 1906 


1:20852 

Progress report NORSAR Phase 3. Quarterly No. 4, 1:20841 
(AD/A-005775 ) 

Study of seismological evasion. Part III. Evaluation of evasion 
possibilities using codas of large earthquakes, 1:20853 

VELA network evaluation and automatic processing research. 
Quarterly report No. 1, | Dec 1974-31 Mar 1975, 1:20843 
(AD-A-010219) 

VELA network evaluation and automatic processing research. 
Final report, 1:20846 (AD-A-015761) 

Worldwide detection capability of a prototype network of 
seismograph stations. Technical note, 1:20848 (AD-A- 
016058) 

EARTHQUAKES/SEISMIC WAVES 

Study of seismological evasion. Part III. Evaluation of evasion 

possibilities using codas of large earthquakes, 1:20853 
EBR-2 REACTOR/FUEL ELEMENT CLUSTERS 

Effects of possible compression loading of EBR-II subassemblies 
due to irradi d swelling and changes in reactor 
environment, 1:19301 (ANL-76-25) 

EBR-2 REACTOR/NEUTRON FLUX 

Determination of EBR-II neutron environment by a high power 
dosimetry test, 1:19148 (HEDL-SA-992) 

EBR-2 REACTOR/ON-LINE CONTROL SYSTEMS 

Application of an on-line Digital computer at EBR-II, 1:19272 
(ANL/EBR-082) 

ECCS 
(Emergency core cooling system.) 
ECCS/PERFORMANCE 

Analysis of ECC delivery (PWR), 1:19350 (CREARE-TN-231) 

Research program reactor safety technical report. Project RS 
37/2. ECC-Program: high pressure tests. Final report about 
blowdown-experiments with 4-rod-bundles. Part II-A. 
Calculation of the heat transfer coefficients (BWR; PWR), 
1:19363 (NP-20817-P2A) 

Westinghouse ECCS: four loop plant (17 x 17) sensitivity studies 
(PWR), 1:19377 (WCAP-8566-A) 

ECCS/PERFORMANCE TESTING 

Steam-water mixing studies related to emergency core-cooling 

system performance (BWR, PWR), 1:19387 
ECHINODERMS 

See also SEA URCHINS 
ECHINODERMS/TAXONOMY 

Report on the sampling of the benthic fauna of Surtsey 1970, 
1971, and 1974 (Bryozoa, Ascidiacea), 1:21012 (COO-3531- 
17) 

ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY/BIBLIOGRAPHIES 
Bibliography of environmental research: Ecosystems 
Department, 1952-1975, 1:20861 (BNWL-SA-4655) 
ECONOMIC DEVELOPMENT 
Energy use and economic growth, 1:19452 (CONF-750733-) 
ECONOMIC POLICY 
Impact of the President's proposed energy and economic 
rogram on net energy costs to consumers, 1:19545 (PB- 
) 


546206 
ECONOMIC POLICY/SIMULATION 
Overview of MULTIREGION: a simulation-f ting model of 
BEA economic area population and employment, 1: 119453 
(CONF-760435-2) 
ECONOMICS 
MINTOM: Minnesota tradeoff model; 
energy/ y/env it (Model 2, Input-Output/Linear 
Programming/Simulation model), 1:19533 (PB-248054) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
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ECOSYSTEMS/ENERGY TRANSFER 
Model for trophic interaction, 1:21002 
ECOSYSTEMS/MATHEMATICAL MODELS 
Model for trophic interaction, 1:21002 
EDDY CURRENTS 
(Limited to electric currents.) 
EDDY CURRENTS/NUMERICAL SOLUTION 
Perturbation expansion with separated time dependence for eddy 
current calculations, 1:22222 (CONF-760331-2) 
EDUCATION 
Radiation protection in educational institutions, 1:21229 
(NCRP-32) 
EGGS/BIOLOGICAL RADIATION EFFECTS 
Radioprotective activity of serotonin and its analogs in 
experiments on developing sea urchin eggs 
(Strongylocentrotus nudus), 1:21261 (ERDA-tr-99) 
EHD GENERATORS/AEROSOL GENERATORS 
Experimental investigation of a high pressure, high voltage 
electro-gas dynamic generator. Final report, | Aug-31 Oct 
1968, 1:19676 (AD-A-012580) 
EHD GENERATORS/COMPUTER CALCULATIONS 
Computer studies of electrofluid dynamic generators. Final 
report, 3 Oct 1971-2 Oct 1974, 1:19677 (AD-A-014726) 
EHD GENERATORS/FLOW MODELS 
Computer studies of electrofluid dynamic generators. Final 
report, 3 Oct 1971-2 Oct 1974, 1:19677 (AD-A-014726) 
EHD GENERATORS/PERFORMANCE 
Experimental investigation of a high pressure, high voltage 
electro-gas dynamic generator. Final report, | Aug-31 Oct 
1968, 1:19676 (AD-A-012580) 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/ELECTRIC CABLES 
EPRI-manufacturers 500/550 kV cable research project: cable 
C-summary of field test performance at Waltz Mill, 1:19054 
EPRI-manufactures 500/550 kV cable research project: cable A. 
Effect of increased conductor temperature, 1:19055 
EHV AC SYSTEMS/ENVIRONMENTAL EFFECTS 
Environmentally related work at EPRI, 1:19609 
EHV AC SYSTEMS/FORECASTING 
Alternatives for the Texas electric power industry. Project N/T- 
4, final report, 1:19602 (NSF-RA-N-74-249) 
EHV AC SYSTEMS/POWER TRANSMISSION LINES 
Audible noise generation of individual subconductors of 
transmission line conductor bundles, 1:19057 
EHV AC SYSTEMS/RESEARCH PROGRAMS 
Transmission and Distribution Division research progress report, 
1:19052 (EPRI-TD-2) 
EHV DC SYSTEMS/OIL-FILLED CABLES 
550 kV and 765 kV high pressure oil filled pipe cable system, 
1:19056 
EINSTEIN FIELD EQUATIONS/GAUGE INVARIANCE 
Prescribed sources and gauge conditions, 1:21706 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM 249/ELECTRON CAPTURE DECAY 
One- and three-quasiparticle states in **Cf populated by the 
electron capture decay of 1.70-h **Es, 1:21785 
EINSTEINIUM 254/BETA-MINUS DECAY 
Half-life of **Es, 1:21783 
ELASTOMERS/CHEMICAL PREPARATION 
Boron-filled elastomers (SANL 252-056) (Vinyl copolymer; 
Viton A fluoroelastomer; physical characteristics), 1:20110 
(MLM-2315) 
ELASTOMERS/NONDESTRUCTIVE TESTING 
Shear modulus testing of polyester elastomers with torsion 
pendulum, 1:20109 (GEPP-210) 
ELASTOMERS/PHYSICAL PROPERTIES 
Boron-filled elastomers (SANL 252-056) (Vinyl copolymer; 
Viton A fluoroelastomer; physical characteristics), 1:20110 
(MLM-2315) 
ELASTOMERS/SHEAR PROPERTIES 
Shear modulus testing of polyester elastomers with torsion 
pendulum, 1:20109 (GEPP-210) 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
ELECTRIC BATTERIES/BIBLIOGRAPHIES 
Electrochemical reactions at surfaces (a bibliography with 
abstracts). Report for 1964-Jul 1975, 1:20253 (NTIS/PS- 
75/644) 


ELECTRIC BATTERIES/CONTAINERS 
Battery casing (Patent), 1:19429 
ELECTRIC BATTERIES/DESIGN 
Battery with recessed terminals and fuse (Patent), 1:19408 
ELECTRIC BATTERIES/ELECTRODES 
Disperse catalyst generators, 1:19738 
ELECTRIC BATTERIES/ELECTROLYTES 
New solid conductors of Na* and K* ions (NaTaWO,; NaTa,O,F 
; NaSbO,; Na and K niobates), 1:19437 
Solid electrolytes for batteries, 1:19421 
ELECTRIC BATTERIES/PERFORMANCE 
High power electrochemical systems (Developments in high- 
specific-power, high-specific-energy systems), 1:19412 
ELECTRIC BATTERIES/RESEARCH PROGRAMS 
Electrochemistry program at USAECOM, 1:19699 
Independent research, 1975. Final report (Naval Surface 
Weapons Center, Silver Spring, Md.), 1:20156 (AD-A- 
015337) 
ELECTRIC BATTERIES/REVIEWS 
Lithium batteries: an overview. Technical note, 1:19401 (AD-A- 
016643) 
ELECTRIC CABLES 
See also CRYOGENIC CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/CONNECTORS 
Multipurpose terminal block, quick-disconnect (7 Oct 1974) 
(Engineering Materials) (15 drawings), 1:20322 (CAPE-2438) 
ELECTRIC CABLES/CORONA DISCHARGES 
Audible noise generation of individual subconductors of 
transmission line conductor bundles, 1:19057 
ELECTRIC CABLES/ELECTRICAL INSULATION 
Breakdown mechanism studies in crosslinked polyethylene cable, 
1:19053 
ELECTRIC CABLES/NOISE 
Audible noise generation of individual subconductors of 
transmission line conductor bundles, 1:19057 
ELECTRIC CABLES/PERFORMANCE 
EPRI-manufacturers 500/550 kV cable research project: cable 
C-summary of field test performance at Waltz Mill, 1:19054 
ELECTRIC CABLES/PERFORMANCE TESTING 
Breakdown mechanism studies in crosslinked polyethylene cable, 
1:19053 
EPRI-manufactures 500/550 kV cable research project: cable A. 
Effect of increased conductor temperature, 1:19055 
ELECTRIC CABLES/RESEARCH PROGRAMS 
EPRI-manufactures 500/550 kV cable research project: cable A. 
Effect of increased conductor temperature, 1:19055 
ELECTRIC CABLES/TRANSIENTS 
Transient response of nuclear power plant cables to high-altitude 
nuclear electromagnetic pulse (EMP), 1:19365 (ORNL-5152) 
ELECTRIC CHARGES/ENERGY LOSSES 
Radiation from sources moving in a warm magnetoplasma. Final 
report, 1:21443 (AD-A-010827) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS/COMPARATIVE EVALUATIONS 
Comparison of platinum and Neyoro G for electrical contact 
applications, 1:20529 (SAND-75-0442) 
ELECTRIC CONTACTS/FABRICATION 
Metallization and photolithographic processes and procedures 
for MC2730 RTG thermopile intraconnections, 1:18827 
(SLA-74-0035) 
ELECTRIC DISCHARGES 
See also GLOW DISCHARGES 
HIGH-FREQUENCY DISCHARGES 
ELECTRIC DISCHARGES/ELECTRON DENSITY 
Determining the parameters of a plasma by the magnitude of its 
absorption coefficient, 1:22012 
ELECTRIC DISCHARGES/NOISE 
Frequency spectra of noise connected with ionization instability 
of a gas-discharge plasma, 1:22049 (IPPCZ-196) 
ELECTRIC DISCHARGES/PLASMA DIAGNOSTICS 
Measurement « of peed ct te distribution and cathode fall in 
ined discharges, 1:22003 (LA-UR-76- 


1123) 
ELECTRIC DISCHARGES/RECOMBINATION 
Existence of LTE and the interpretation of the recombination 
processes in the stage of the spark channel decay, 1:22031 
(IPPCZ-196) 
ELECTRIC FIELDS/BIOLOGICAL EFFECTS 
Improving electric field resolution in rf lesions, 1:21166 (LA- 
6305-MS) 
ELECTRIC FIELDS/THREE-DIMENSIONAL CALCULATIONS 
Three-dimensional potential field calculations, 1:22349 (LA- 
6315-MS) 
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ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
ELECTRIC GENERATORS/ELECTRIC CONTACTS 
High current dc homopolar generator: using carbon fibre 
brushes (For supplying superconducting motor), 1:19779 
ELECTRIC GENERATORS/PERFORMANCE 

Evaluation of the two-field synchronous machine to improve 
power system security. Final report, 15 Aug 1972-31 Dec 
1974, 1:19037 (PB-242165) 

ELECTRIC GENERATORS/RESEARCH PROGRAMS 

Development of an electrical generator and electrolysis cell for a 
wind energy conversion system. Progress report, 1:19006 (PB- 
239272) 

Development of an electrical generator and electrolysis cell for a 
wind energy conversion system. Final report, 1 Jul 1973-1 Jul 
1975, 1:19008 (PB-243909) 

ELECTRIC MEASURING INSTRUMENTS 
See also ELECTROMETERS 

Improved system for the measurement of high-voltage pulses 
(Capacitive voltage divider for pulsed neutron generator 
development), 1:18808 (SAND-75-0470) 

ELECTRIC POWER 
See also HYDROELECTRIC POWER 
ELECTRIC POWER/CHARGES 
Joining together to save energy, power, and money, 1:19607 
Measurement of electric utility cost performance, 1:19610 
ELECTRIC POWER/COAL 
Coal: energy keystone, 1:19578 
ELECTRIC POWER/CONSUMPTION RATES 

Electricity market fact sheets by states, 1970 (Fact sheets for 
each state), 1:19599 (ANL/ES-49) 

Minnesota energy use trends 1957-73, 1:19626 (PB-248057) 

ELECTRIC POWER/DATA COMPILATION 

Energy statistics. A supplement to the summary of national 

transportation statistics, 1:19620 (_DOT-TSC-OST-75-33) 
ELECTRIC POWER/DEMAND FACTORS 

Electricity market fact sheets by states, 1970 (Fact sheets for 
each state), 1:19599 (ANL/ES-49) 

Energy statistics. A supplement to the summary of national 
transportation statistics, 1:19620 (DOT-TSC-OST-75-33) 

Productivity and the demand for electricity, 1:19608 

Strategy for electric power (Requirements for the year 2000), 
1:19600 (CONF-760205-) 

ELECTRIC POWER/ECONOMETRICS 
Measurement of electric utility cost performance, 1:19610 
ELECTRIC POWER/ECONOMIC POLICY 
Evaluation of electrical energy production patterns (TOTEM 
code), 1:19197 (EUR-5336) 
ELECTRIC POWER/ECONOMICS 
Economics of solar-electric power, 1:19633 (CONF-750733-) 
ELECTRIC POWER/ENERGY CONSUMPTION 
Annual U.S. energy use drops again, 1:19529 (NP-21000) 
ELECTRIC POWER/ENVIRONMENTAL EFFECTS 

Economic costs of energy-related environmental pollution, 
1:19475 

Environmentally related work at EPRI, 1:19609 

Health effects of energy production and conversion, 1:19474 

Proceedings: frontiers of power technology, Stillwater, 
Oklahoma, October 9-10, 1974, 1:19015 (CONF-741070-) 

ELECTRIC POWER/FINANCIAL DATA 

Rate design objectives and realities, 1:19611 

ELECTRIC POWER/FINANCING 
Expense comparison study at REA, 1:19612 
ELECTRIC POWER/FORECASTING 

Alternatives for the Texas electric power industry. Project N/T- 
4, final report, 1:19602 (NSF-RA-N-74-249) 

Strategy for electric power (Requirements for the year 2000), 
1:19600 (CONF-760205-) 

ELECTRIC POWER/FUELS 

Fuels for future electric power, 1:19617 
ELECTRIC POWER/HEALTH HAZARDS 

Health effects of energy production and conversion, 1:19474 
ELECTRIC POWER/LOAD MANAGEMENT 

Joining together to save energy, power, and money, 1:19607 

Vermont Electric Utility Load Management Program. First year 
report (Includes observations from France and Germany fact- 
finding trip), 1:19603 (NSF-RA-N-75-065) 

ELECTRIC POWER/MARKET 

Electricity market fact sheets by states, 1970 (Fact sheets for 

each state), 1:19599 (ANL/ES-49) 
ELECTRIC POWER/MEETINGS 

Proceedings: frontiers of power technology, Stillwater, 

Oklahoma, October 9-10, 1974, 1:19015 (CONF-741070-) 
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ELECTRIC POWER/OFF-PEAK ENERGY STORAGE 
Space heating using off-peak electric heat storage (Patent), 
1:19400 


ELECTRIC POWER/PRODUCTION 
Solar energy research and utilization, 1:19632 (CONF-750733-) 
ELECTRIC PROBES/PERFORMANCE 
Measurement of potential distribution and cathode fall in 
beam ined discharges, 1:22003 (LA-UR-76- 
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ELECTRIC SWITCHES 
See SWITCHES 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CAPACITORS 
ELECTRIC CONTACTS 
ELECTRIC MEASURING INSTRUMENTS 
ELECTROMAGNETS 
RECTIFIERS 
RELAYS 
SWITCHES 
TRANSFORMERS 
ELECTRICAL EQUIPMENT/CONTAINERS 

Cabinet and rock for electrical equipment (17 Mar 1972) 
(Engineering Materials) (48 drawings including parts list), 
1:20321 (CAPE-2444) 

ELECTRICAL EQUIPMENT/HAZARDS 
Monitoring of safety ground bed resistance in mine power 
systems, 1:18598 
ELECTRICAL EQUIPMENT/MACHINING 
Group technology, 1:20527 (BDX-613-1478) 
ELECTRICAL EQUIPMENT/SUPPORTS 

Cabinet and rock for electrical equipment (17 Mar 1972) 
(Engineering Materials) (48 drawings including parts list), 
1:20321 (CAPE-2444) 

ELECTRICAL INSULATION/BREAKDOWN 

Breakdown mechanism studies in crosslinked polyethylene cable, 

1:19053 
ELECTRIC-POWERED VEHICLES 

Requirements of an electrochemical power source for a dual- 
mode urban transportation system (Trolley-type power or 
battery power), 1:19821 

ELECTRIC-POWERED VEHICLES/BIBLIOGRAPHIES 

Electric automobiles (a bibliography with abstracts). Report for 

1964-Jun 1975 (80 citations), 1:19819 (NTIS/PS-75/490) 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 

Electric automobiles (a bibliography with abstracts). Report for 
1964-Jun 1975 (80 citations), 1:19819 (NTIS/PS-75/490) 

High power electrochemical in high- 
specific-power, high-specifi systems), 1:19412 

ELECTRIC-POWERED VEHICLES/FUEL CELLS 
Fuel cells for practical energy conversion systems, 1:19688 
ELECTRIC-POWERED VEHICLES/LITHIUM-SULFUR 

BATTERIES 

High-performance batteries for off-peak energy storage and 
electric-vehicle propulsion. Progress report, January-June 
1975, 1:19402 (ANL-75-36) 

Modular electrical energy storage device, 1:19410 

ELECTRIC-POWERED VEHICLES/METAL-GAS BATTERIES 

Characteristics of metal-air systems, 1:19406 

ELECTRIC-POWERED VEHICLES/PERFORMANCE 

Comparing the electric lead-acid battery vehicle with a hydrogen 
fueled vehicle incorporating an Fe-Ti hydride storage unit, 
1:19878 (BNL-20990) 

Power and propulsion characteristics of the Dulles Transpo ‘72 
personal rapid transit vehicles. Final report, Oct 1973-Jun 
1974, 1:19820 (PB-245027) 

ELECTRIC-POWERED VEHICLES/SODIUM-SULFUR 

BATTERIES 

Ford/ERDA sodium-sulfur battery development, Phase I. Final 
report, June 15, 1975-March 31, 1976, 1:19404 (TID-27055) 

ELECTROCHEMISTRY 

Current distribution on a disk electrode for redox reactions, 

1:20256 
ELECTROCHEMISTRY/BIBLIOGRAPHIES 

Electrochemical reactions at surfaces (a bibliography with 
abstracts). Report for 1964-Jul 1975, 1:20253 (NTIS/PS- 
75/644) 

ELECTROCHEMISTRY/RESEARCH PROGRAMS 

Independent research, 1975. Final report (Naval Surface 
Weapons Center, Silver Spring, Md.), 1:20156 (AD-A- 
015337) 

ELECTRODES/BIOLOGICAL EFFECTS 

Improving electric field resolution in rf lesions, 1:21166 (LA- 
6305-MS) 

ELECTROHYDRODYNAMIC GENERATORS 
See EHD GENERATORS 
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ELECTROJETS/DRIFT INSTABILITY 

Vertical structure of the vhf backscattering region in the 
equatorial electrojet and the gradient drift instability, 1:21434 
(COM-75-10969) 

ELECTROJETS/ELECTRON DENSITY 

Vertical structure of the vhf backscattering region in the 
—_ electrojet and the gradient drift instability, 1:21434 
(COM-75-10969) 

ELECTROJETS/PLASMA INSTABILITY 
The role of non-linear frequency shifts on the type I electrojet 

instability. Interim report, 1:21421 (AD-A-011426) 

ELECTROJETS/TABLES 
Auroral electrojet magnetic activity indices AE (11) for 1972, 

1:21435 (COM-75-50279-45/SL) 

Auroral electrojet magnetic activity indices AE (11) for 1973, 
1:21436 (COM-75-50279-47/SL) 

ELECTROLYTES/DESORPTION 
Flash desorption as a surface ion spectroscopy for solid 

electrolytes (Na* and K* on Na-f-alumina), 1:20257 

ELECTROLYTES/DIELECTRIC PROPERTIES 
Dispersion of conductivity and the dielectric constant in the case 

of strong electrolytes, 1:20121 (UCRL-Trans-10966) 

ELECTROLYTES/ELECTRIC CONDUCTIVITY 
Dispersion of conductivity and the dielectric constant in the case 

of strong electrolytes, 1:20121 (UCRL-Trans-10966) 

ELECTROLYTES/IONIC CONDUCTIVITY 
Ionic conductivity in solid electrolytes based on lithium 

aluminosilicate glass and glass-ceramic (LiAISiO,; B-eucryptite 
glass-ceramic; B-spodumene), 1:20091 

ELECTROLYTIC CELLS/RESEARCH PROGRAMS 

Development of an electrical generator and electrolysis cell for a 
wind energy conversion system. Final report, 1 Jul 1973-1 Jul 
1975, 1:19007 (PB-243909) 

Development of an electrical generator and electrolysis cell for a 
wind energy conversion system. Progress report, 1:19006 (PB- 
239272) 

Development of an electrical generator and electrolysis cell for a 
wind energy conversion system. Final report, | Jul 1973-1 Jul 
1975, 1:19008 (PB-243909) 

ELECTROMAGNETIC INTERACTIONS 

See also ELECTROPRODUCTION 
LEPTON-HADRON INTERACTIONS 
PHOTON-PHOTON INTERACTIONS 

ELECTROMAGNETIC INTERACTIONS/STATISTICAL 
MODELS 
Statistical treatment of some strong and electromagnetic 

processes., 1:21626 (CONF-740653-P2) 

ELECTROMAGNETIC ISOTOPE SEPARATORS/DESIGN 
Method and apparatus for extracting ions from a partially 

ionized plasma, using a magnetic field gradient (Patent), 
1:18694 (UCRL-Trans-11021) 

ELECTROMAGNETIC ISOTOPE SEPARATORS/OPERATION 

Preparation of isotopically enriched samples of iridium, osmium, 
palladium, and platinum for research use, 1:18802 (AECL- 
$503) 

ELECTROMAGNETIC ISOTOPE SEPARATORS/USES 
Calutron as a source of target materials, 1:18801 (AECL-5503) 
Deposition of thin films by retardation of an isotope separator 

beam, 1:18804 
ELECTROMAGNETIC PULSES/MATHEMATICAL MODELS 
High altitude conductivity models for electromagnetic pulse 
calculations. Final report, Mar 1973-Feb 1974, 1:21439 (AD- 
A-010045) 
ELECTROMAGNETIC RADIATION 
See also GAMMA RADIATION 
INFRARED RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
SYNCHROTRON RADIATION 
THERMAL RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 
X RADIATION 

ELECTROMAGNETIC RADIATION/BIOLOGICAL 
RADIATION EFFECTS 
Biological measurements in rodents exposed continuously 

throughout their adult life to pulsed electromagnetic radiation. 
Scientific report, 1:21235 (AD-A-013250) 

ELECTROMAGNETIC RADIATION/SCATTERING 
Derivation of simple poles in a transfer function from real- 

frequency information, 1:21868 (UCRL-52050) 

WF-SYR/LLLI: a thin-wire computer code for antennas or 
scatterers with pulse expansion functions for current, 1:21867 

(UCRL-52028) 
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ELECTROMAGNETIC SURVEYS/POWER SUPPLIES 

Utilization of pulse tye MHD generators for geophysical research 
and earthquake forecasting (For electromagnetic probing up 
to 15 to 20 kM), 1:19662 (CONF-750601-P5) 

ELECTROMAGNETS 
See also SUPERCONDUCTING MAGNETS 
ELECTROMAGNETS/COMPUTER-AIDED DESIGN 

Graphic: time-sharing magnet design computer programs at 

Argonne (TRIM, MAGNET, and GFUN programs), 1:20610 
ELECTROMAGNETS/DESIGN 

Design of the high resolution spectrometer QQDDOQ at the 
Juelich cyclotron, 1:20646 

Magnetic and mechanical design of a large cryogenic 6 tesla 
dipole magnet, 1:19670 

ELECTROMAGNETS/FABRICATION 

Booster synchrotron magnet for KEK 12 GeV proton 

synchrotron, 1:20600 
ELECTROMAGNETS/HYBRID SYSTEMS 

Exceptional aspects of high power resistive solenoids in relation 

to their use in hybrid magnet systems, 1:20344 
ELECTROMAGNETS/MAGNETIC FIELDS 

Computer calculations of the three dimensional magnetic fields 
produced by conventional quadrupole magnets (GFUN 
program), 1:20607 

ELECTROMETERS/DESIGN 

Special problems in nuclear instrumentation. Progress report, 

September 1, 1975-August 31, 1976, 1:20701 (COO-323-36) 
ELECTRON BEAM WELDING/WELDING MACHINES 

Modifications resulting in significant increases in the beam usage 
time of a 60 keV electron beam welder, 1:20295 (MLM- 
2314) 

ELECTRON BEAMS/BEAM DYNAMICS 

Physics of relativistic electron beams in rectangular and 

cylindrical geometries, 1:20571 (SAND-76-5122(Vol.2)) 
ELECTRON BEAMS/BEAM PRODUCTION 

Future requirements for high voltage electron beam accelerators 
for excitation of large aspect ratio lasers, 1:20555 (SAND-76- 
5122(Vol.2)) 

Repetitively pulsed electron beam generator, 1:20556 (SAND- 
76-5122(Vol.2)) 

ELECTRON BEAMS/BIBLIOGRAPHIES 

Electron beam fusion (a bibliography with abstracts). Report for 

1964-Oct 1975, 1:22277 (NTIS/PS-75/784) 
ELECTRON BEAMS/CYCLOTRON RADIATION 

Resistive growth of the relativistic cyclotron wave, 1:22039 

(SAND-76-5122(Vol.2)) 
ELECTRON BEAMS/FOCUSING 

Radial expansion of self-focused, relativistic electron beams, 

1:21480 
ELECTRON BEAMS/IMPEDANCE 

Z/sub e/ < 1 pinched electron diodes, 1:21468 (SAND-76- 
5122(Vol.1)) 

ELECTRON BEAMS/MICROWAVE RADIATION 

Cyclotron resonance phenomena in microwave and 
submillimeter radiation from an intense relativistic electron 
beam, 1:20573 (SAND-76-5122(Vol.2)) 

Experimental study of microwave radiation in 10 CM band of 
intense relativistic electron beams, 1:20574 (SAND-76- 
5122(Vol.2)) 

ELECTRON BEAMS/OSCILLATION MODES 
On the limiting oscillation amplitude in waveguide with slow 
waves in the presence of electron beam, 1:21467 (KFTI-74- 


19) 
ELECTRON BEAMS/STABILITY 
Experiments on the gross stability of field-reversing E-layers, 
1:22069 (CONF-750905-P1) 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
Determination of the electron collision cross section for 
momentum transfer of potassium by measuring the d.c. 
conductivity of a plasma, 1:21505 (IPPCZ-196) 
ELECTRON DETECTION 
Iron Ball, Mark II (Detector setup for studying e* + e~ yields u* 
+ + e* + interactions), 1:20772 (LBL-4800) 
ELECTRON DOSIMETRY/EXOELECTRON DOSEMETERS 
CaSO,-C-Fe as a new TSEE dosimeter, 1:20736 
ELECTRON GAS/STABILITY 
Stability of a degenerate electron plasma in a strong magnetic 
field, 1:21368 
ELECTRON GUNS/OPERATION 
Cold cathode electron guns in the LASL high power short-pulse 
CO, laser program, 1:20557 (SAND-76-5122(Vol.2)) 
ELECTRON MICROSCOPES/SUPERCONDUCTING MAGNETS 
Superconductivity and electron miscroscopy, 1:20362 
ELECTRON MICROSCOPES/USES 
Superconductivity and electron miscroscopy, 1:20362 


ELECTRON MICROSCOPY 
SEM and XES in high beta-gamma radiation fields, 1:18697 
(DP-MS-75-109) 
Stereoscopic methods in (HEDL-SA-1001) 
ELECTRO "MICROSCOPY /DAT 
Development of methodology for low ex re, He h resolution 
electron microscopy of biological specimens, 1:20806 
ELECTRON MICROSCOPY/IMAGES 
Development of methodology for low exposure, high resolution 
electron microscopy of biological specimens, 1:20806 
High-resolution electron optical methods at 3 A resolution, 
1:20062 (COO-1109-84) 
Solid state chemistry of rare earth oxides. Technical progress 
report, 1975-1976, 1:20063 (COO-1109-86) 
ELECTRON MULTIPLIERS/TIME RESOLUTION 
Accuracy of single photoelectron time spread measurement of 
fast photomultipliers, 1:20811 
ELECTRON PLASMA WAVES/EXCITATION 
Ion cyclotron waves induced in an overdense plasma column by 
the large-amplitude electron Bernstein waves, 1:22165 
(IPPCZ-196) 
ELECTRON PLASMA WAVES/NONLINEAR PROBLEMS 
Nonlinear shift in wave number of an electron plasma wave, 
1:22142 (CONF-750905-P1) 
ELECTRON REACTIONS/INELASTIC SCATTERING 
Comparison of the yields of inelastic electron and p 
scattering from hydrogen and deuterium at 15 (GeVicy, 
1:21549 
Nuclear magnetic dipole transitions excited by backward angle 
scattering, 1:21779 (AD-A-012388) 
Process to produce excited states of atomic nuclei (Belgian 
patent No. 809 572), 1:21724 (UCRL-Trans-11017) 
ELECTRON SPECTROMETERS 
Measurement of energetic particle radiation at the synchronous 
altitude aboard ATS-6. Interim report, 1:20671 (AD-A- 
016530) 
ELECTRON SPECTROMETERS/CALIBRATION 
Design and calibration of a rocket-borne electron spectrometer. 
Scientific report, 1:20751 (AD-A-011931) 
ELECTRON SPECTROMETERS/DESIGN 
Design and calibration of a rocket-borne electron spectrometer. 
Scientific report, 1:20751 (AD-A-011931) 
ELECTRON SPECTROMETERS/PERFORMANCE TESTING 
Electron spectra from heavy ion collisions, 1:21502 (COO-3274- 
20) 
ELECTRON TUBES 
See also DIODE TUBES 
ELECTRON MULTIPLIERS 
ELECTRON TUBES/JOINTS 
Method for coating non-metallic materials (Patent), 1:20057 
(M-7233c) 
ELECTRON-ATOM COLLISIONS/ELASTIC SCATTERING 
The effect of several configuration interaction target states on 
the elastic scattering of low-energy electrons by complex 
atoms. Physical sciences research papers, 1:21494 (AD-A- 
010421) 
ELECTRON-ATOM COLLISIONS/RESEARCH PROGRAMS 
Influence of collision cross sections for electrons, atoms, and 
molecular systems. Final report, 1 Apr 1971-31 Mar 1975, 
1:21498 (AD-A-012010) 
ELECTRONIC CIRCUITS 
See also GATING CIRCUITS 
INTEGRATED CIRCUITS 
LOGIC CIRCUITS 
MICROELECTRONIC CIRCUITS 
PRINTED CIRCUITS 
TIMING CIRCUITS 
ELECTRONIC CIRCUITS/DIAGRAMS 
Bond graph sign conventions, 1:20540 
Bond graph junction structures, 1:20541 
ELECTRONIC CIRCUITS/PHYSICAL RADIATION EFFECTS 
Damage analysis modified TRAC computer program 
(DAMTRAC), 1:20786 (AD-A-016776) 
ELECTRONIC CIRCUITS/RESEARCH PROGRAMS 
Annual research summary, 1975 (Purdue University), 1:22330 
(NP-20888) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
DIGITAL-TO-ANALOG CONVERTERS 
MULTIPLEXERS 
OSCILLOGRAPHS 
POWER SUPPLIES 
ELECTRONIC EQUIPMENT/PERFORMANCE TESTING 
Passive electronic identification with temperature monitoring 
(Temperature monitor for cattle), 1:21167 (LA-UR-76-535) 
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ELECTRONIC EQUIPMENT/REMOTE HANDLING 

Passive electronic identification with temperature monitoring 

(Temperature monitor for cattle), 1:21167 (LA-UR-76-535) 
ELECTRONIC EQUIPMENT/RESEARCH PROGRAMS 

Consolidated semiannual progress report No. 20 covering 
research activity during the period 1 April 1973 through I 
October 1974, 1:20526 (AD-A-012961) 

Experimental techniques and instrumentation, 1:20789 (ANCR- 
1255) 

Semiannual status report No. 127, | July through 31 Dec 1974, 
1:20525 (AD-A-010925) 

ELECTRON-MOLECULE COLLISIONS/DISSOCIATION 

Excitation of N II lines from dissociation of N, and NO by 
electron collision. Final report, | May 1973-1 Nov 1974 (4 to 
20 keV; cross sections), 1:21499 (AD-A-012903) 

ELECTRON-MOLECULE COLLISIONS/RESEARCH 

PROGRAMS 

Influence of collision cross sections for electrons, atoms, and 
molecular systems. Final report, | Apr 1971-31 Mar 1975, 
1:21498 (AD-A-012010) 

ELECTRON-NUCLEON INTERACTIONS 
See also ELECTRON-PROTON INTERACTIONS 
ELECTROPRODUCTION 
ELECTRON-NUCLEON INTERACTIONS/DEEP INELASTIC 

SCATTERING 

Application of the string model of hadrons to high energy 
collisions, 1:21625 (CONF-740653-P2) 

ELECTRON-NUCLEON INTERACTIONS/PARTON MODEL 

Particle ratios and dimuon production in lepton-hadron 
interactions in a naive quark-parton model, 1:21654 (CONF- 
750636-P2) 

ELECTRON-POSITRON INTERACTIONS 

Iron Ball, Mark II (Detector setup for studying e* + e~ yields p* 

+ + e* + interactions), 1:20772 (LBL-4800) 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 

Analysis of hadronic final states in e+ e~ annihilation, 1:21619 
(CONF-740653-P1) 

Dynamical features in cluster models for multihadron 
production, 1:21669 (CONF-740653-P2) 

Electron-positron annihilation, scale invariance, and quark 
confinement, 1:21620 (CONF-740653-P1) 

EM-weak interference in e*e~ yields u*~ scattering (Cross 
sections, weak neutral currents), 1:21638 (LBL-4800) 

Evidence for jet structure in hadron production by Ete~ 
annihilation (6.2 to 7.4 GeV), 1:21540 (SLAC-191) 

Experimental results from DORIS, 1:21537 (CONF-750636-P2) 

Gauge model and the asymptotic limit of a(e*e~ yields 
hadrons)/a(e* ©%~ 1:21623 (CONF-740653-P1) 

High energy e*-e~ annihilation in unified gauge theories (Total 
cross sections, interaction Hamiltonian, OBE approximation), 
1:21624 (CONF-740653-P1) 

Isospin bounds on 7° production in anti ee collision, 1:21622 
(CONF-740653-P1) 

Leptons as a probe of hadronic structure (Lectures, currents, 
short-distance behavior), 1:21682 (SLAC-191) 

Measurement of weak interaction contributions to e*e~ yields 
utp” using longitudinal polarization of the e+ and e~ beams 
(Differential cross sections), 1:21564 (LBL-4800) 

Meson spectroscopy and e*e~ annihilation into hadrons in gauge 
theory with linear binding potential (Cross sections, widths, 
mixing, interference), 1:21633 (CONF-750636-P2) 

Precocious scaling and duality in Lepton scattering at large 
momentum transfers and in electron-positron annihilation 
(Exchange degeneracy, Bloom-Gilman relation), 1:21628 
(CONF-740653-P2) 

Properties of ey events produced in e*-e~ annihilation (Cross 
sections), 1:21543 (SLAC-191) 

psi resonances and searches for new particles (Review, total 
cross sections), 1:21585 (CONF-750636-P2) 

Recent results on hadron production at SPEAR (Cross sections, 
2.4 to 7.4 GeV, review), 1:21639 (SLAC-191) 

Study of neutral particles (Cross sections), 1:21538 (LBL-4800) 

Summary of the weak interactions group (Coupling constants, 
weak neutral currents), 1:21565 (LBL-4800) 

Weak asymmetries in e~e* annihilation, 1:21630 (CONF- 
750636-P1) 

Weak-elect tic interference effects in e*e~ yields hadrons 
(Space-time structure, polarization), 1:21658 (LBL-4800) 

ELECTRON-POSITRON INTERACTIONS/COUPLING 

CONSTANTS 

Summary of the weak interactions group (Coupling constants, 
weak neutral currents), 1:21565 (LBL-4800) 

ELECTRON-POSITRON INTERACTIONS/DATA PROCESSING 

Photon-photon physics (Photon tagging), 1:21539 (LBL-4800) 
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ELECTRON-POSITRON INTERACTIONS/ELASTIC 

SCATTERING 

Summary of the weak interactions group (Coupling constants, 
weak neutral currents), 1:21565 (LBL-4800) 

ELECTRON-POSITRON INTERACTIONS/FINAL-STATE 

INTERACTIONS 

Analysis of hadronic final states in e* e~ annihilation, 1:21619 
(CONF-740653-P1) 

Isospin bounds on 7° production in anti ee collision, 1:21622 
(CONF-740653-P1) 

ELECTRON-POSITRON INTERACTIONS/INCLUSIVE 

INTERACTIONS 

Electron-positron annihilation, scale invariance, and quark 
confinement, 1:21620 (CONF-740653-P1) 

Precocious scaling and duality in Lepton scattering at large 
momentum transfers and in electron-positron annihilation 
(Exchange degeneracy, Bloom-Gilman relation), 1:21628 
(CONF-740653-P2) 

Scaling in e*-e~ inclusive annihilation (Cross sections, structure 
functions, Bjorken scaling), 1:21621 (CONF-740653-P1) 

Weak-electromagnetic interference effects in e*e~ yields hadrons 
(Space-time structure, polarization), 1:21658 (LBL-4800) 

ELECTRON-POSITRON INTERACTIONS/MULTIPLICITY 

Hadron multiplicities and structure functions: A comparison of 

with photoproduction and annihilation, 
ELECTRON-POSITRON INTERACTIONS/PAIR PRODUCTION 
Evidence for jet structure in hadron production by E*e~ 
annihilation (6.2 to 7.4 GeV), 1:21540 (SLAC-191) 
ELECTRON-POSITRON INTERACTIONS/POLARIZATION 
Report of the polarization group, 1:21637 (LBL-4800) 
ELECTRON-POSITRON INTERACTIONS/RESEARCH 
PROGRAMS 
Recent Adone results, 1:21544 (SLAC-191) 
ELECTRON-POSITRON INTERACTIONS/STRUCTURE 

FUNCTIONS 

Hadron multiplicities and structure functions: A comparison of 
muoproduction with photoproduction and e*e~ annihilation, 
1:21547 

ELECTRON-POSITRON INTERACTIONS/WEAK NEUTRAL 

CURRENTS 

Weak asymmetries in e~e* annihilation, 1:21630 (CONF- 
750636-P1) 

ELECTRON-PROTON INTERACTIONS/DEEP INELASTIC 

SCATTERING 

Integral equations for quark fragmentation functions (Rapidity 
distributions, parton model), 1:21627 (CONF-740653-P2) 

ELECTRON-PROTON INTERACTIONS/ELASTIC 

SCATTERING 

Electron scattering off hydrogen at 50 degrees and 60 degrees 
(Differential cross sections, form factors, structure functions), 
1:21542 (SLAC-191) 

ELECTRON-PROTON INTERACTIONS/INCLUSIVE 

INTERACTIONS 

Electron scattering off hydrogen at 50 degrees and 60 degrees 
(Differential cross sections, form factors, structure functions), 
1:21542 (SLAC-191) 

ELECTRON-PROTON INTERACTIONS/NEUTRAL-CURRENT 

INTERACTIONS 

Lepton scattering off polarized proton target (Weinberg model, 
P violating asymmetry, cross sections, parton model), 1:21647 
(CONF-750636-P1) 

ELECTRON-RING ACCELERATORS/COMPUTER-AIDED 

DESIGN 

Computational study of the magnetic field of the Maryland 
collective accelerator, 1:20605 

ELECTRON-RING ACCELERATORS/ELECTROMAGNETS 
Computational study of the magnetic field of the Maryland 
collective accelerator, 1:20605 
ELECTRON-RING ACCELERATORS/OPERATION 
Collective ion acceleration with relativistic electron rings, 
1:20552 (CONF-750905-P2) 
ELECTRONS 
See also COSMIC ELECTRONS 
SOLVATED ELECTRONS 
ELECTRONS/ELECTROMAGNETIC INTERACTIONS 
Electrons, photons, and gravitons, 1:21704 (CONF-750636-P2) 
ELECTRONS/MAGNETIC MOMENTS 
Electrons, photons, and gravitons, 1:21704 (CONF-750636-P2) 
ELECTRONS/SLOWING-DOWN 
Studies of electron states in structurally disorder materials. Final 
report, 1 Jan-15 Jun 1974 (Electron transport in dense He 
and tetrahedrally bonded amorphous semiconductors), 
1:21841 (AD-A-012956) 
ELECTROPRODUCTION 
See also ELECTRON-NUCLEON INTERACTIONS 
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ELECTROPRODUCTION/WEAK INTERACTIONS 
Weak effects in inclusive electroproduction, 1:21616 (CONF- 
740653-P1) 
ELECTROSTATIC PRECIPITATORS/OPERATION 
Experience in burning low-sulphur coal from the Gillette, 
Wyoming area, 1:18569 (CONF-741070-) 
ELECTROSTATIC PROBES/DIGITAL CIRCUITS 
Analysis and synthesis of digital circuits for a computer of 
specific purposes, 1:21996 (INIS-mf-2058) 
ELEMENTARY PARTICLES 
See also HADRONS 
LEPTONS 
PHOTONS 
POSTULATED PARTICLES 
STRANGE PARTICLES 
ELEMENTARY PARTICLES/GRAVITATIONAL 
INTERACTIONS 
Electrons, photons, and gravitons, 1:21704 (CONF-750636-P2) 
ELEMENTARY PARTICLES/PARTICLE PROPERTIES 
Report of the New Particle Group, 1:20771 (LBL-4800) 
ELEMENTS 
See also METALS 
TRANSURANIUM ELEMENTS 
ELEMENTS/ADSORPTION 
Preliminary results of experimental work in the radionuclide 
migration program. The sorption character of tuffaceous rocks 
in a "’static’’ versus '’dynamic’’ mode of testing, 1:20984 
(UCID-17064) 
ELEMENTS/BINDING ENERGY 
Cohesive energies of the elements, 1:20204 (LBL-3720) 
ELEMENTS/CHEMICAL ANALYSIS 
Isotope Zeeman atomic absorption: a new approach to chemical 
analysis, 1:20808 
ELMO DEVICES/PLASMA DRIFT 
Results from the ELMO Bumpy Torus in a theoretical context, 
1:21889 (CONF-750905-P1) 
ELMO DEVICES/PLASMA MACROINSTABILITIES 
Results from the ELMO Bumpy Torus in a theoretical context, 
1:21889 (CONF-750905-P1) 
ELMO DEVICES/RESEARCH PROGRAMS 
High Beta Plasma Department (Plasma properties in EBT), 
1:22006 (ORNL-5154) 
Plasma Theory Department (MHD studies and kinetic theory 
research), 1:22078 (ORNL-5154) 
ELMO DEVICES/TRANSPORT THEORY 
Plasma Theory Department (MHD studies and kinetic theory 
research), 1:22078 (ORNL-5154) 
EMBRYONIC CELLS/BIOCHEMICAL REACTION KINETICS 
Characteristics of the uridine uptake system in normal and 
polyoma transformed hamster embryo cells, 1:21091 (UR- 
3490-869) 
EMBRYONIC CELLS/MITOTIC DELAY 
Division delay in sea urchin embryos induced by a specific 
protease inhibitor, 1:21125 
EMBRYOS/LOW DOSE IRRADIATION 
Influence of ionizing radiation on the thyroid gland of chick 
embryos, 1:21244 (ERDA-tr-99) 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY RODS 
See SCRAM RODS 
EMP 
See ELECTROMAGNETIC PULSES 
ENDANGERED SPECIES/ECOLOGY 
Reproductive temperature tolerance of a desert pupfish. 
Technical progress report, July 1, 1975-June 30, 1976 
(Cyprinodon nevadensis), 1:21010 (COO-2498-2) 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
ENERGY/BIBLIOGRAPHIES 
Sandia publications in energy-related research: a selective 
bibliography, 1:19442 (SAND-75-0605) 
ENERGY/CHARGES 
Impact of energy price increases on households: an illustration, 
1:19461 
ENERGY/ENVIRONMENTAL EFFECTS 
Economic costs of energy-related environmental pollution, 
1:19475 
Health research needs and energy development, 1:21325 (NP- 
20874) 
ENERGY/FORECASTING 
Energy history of the United States 1776 to 1976, 1:19444 
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ENERGY/HEALTH HAZARDS 
Health research needs and energy development, 1:21325 (NP- 
20874) 
ENERGY/INFORMATION 
Energy history of the United States 1776 to 1976, 1:19444 
ENERGY/INFORMATION SYSTEMS 
REIS: phase Il, report I. An overview of the REIS system (State 
of Minnesota), 1:19441 (PB-248052) 
ENERGY/INTERNATIONAL COOPERATION 
International energy issues and options, 1:19554 
ENERGY/MEETINGS 

Energy awareness. Proceedings of a sympsoium for public 
awareness on energy, 1976, held February 27, 1976 in 
Knoxville, Tennessee, 1:19439 (CONF-760205-) 

ENERGY/PUBLIC RELATIONS 

Energy awareness. Proceedings of a sympsoium for public 
awareness on energy, 1976, held February 27, 1976 in 
Knoxville, Tennessee, 1:19439 (CONF-760205-) 

Energy crisis is real (Reasons for importance of energy), 
1:19527 (CONF-760205-) 

Introduction and overview (For conference on public awareness 
of energy), 1:19440 (CONF-760205-) 

ENERGY/RESEARCH PROGRAMS 

Sandia publications in energy-related research: a selective 

bibliography, 1:19442 (SAND-75-0605 ) 
ENERGY/REVIEWS 

Annual review of energy. Volume | (Book), 1:19438 

Primary events and the trapping of energy (Photosynthesis), 
1:21096 

ENERGY/SOCIO-ECONOMIC FACTORS 

Economic costs of energy-related environmental pollution, 
1:19475 

Growth or no growth: ramifications, 1:19528 (CONF-760205-) 

ENERGY CONSERVATION 

Bicycle transportation, 1:19514 (PB-244938) 

California energy outlook (1985 to 2000), 1:19534 (UCRL- 
51966) 

Congress and the energy record. A report to the Senate Majority 
Conference, 1:19549 

Energy conservation, 1:19505 (CONF-760205-) 

Energy conservation program, 1:19796 (ARH-SA-259) 

Energy consumption, conservation, and projected needs for 
Texas agriculture. Project S/D-12, final report, 1:19595 (NSF- 
RA-N-74-232) 

Energy conservation in new housing design, 1:19519 

Energy demand growth: influence of population growth, 
efficiency of use, and pricing policies, 1:19525 (CONF- 
750733-) 

Energy storage, 1:19503 

Feasibility of an energy outreach program. Final report, 1:19508 
(ERDA-76-26) 

Federal Power Commission Bureau of Natural Gas staff report 
on January 1, 1976 responses to Commission Order No. 498 
(gas conservation), 1:19518 

Fuel conservation measures: the transportation sector. Volume 
II. Final report, 1:19511 (NSF-RA-N-74-230) 

Fuel conservation measures: the transportation sector. Project 
S/D-9, final report. Volume I, 1:19621 (NSF-RA-N-74-229) 

Investments in technology and the paradox of uncertainty, 
1:19537 

Joining together to save energy, power, and money, 1:19607 

National plan for energy research, development and 
demonstration: creating energy choices for the future. Volume 
I. The plan, 1:19483 (ERDA-76-1) 

Northwest Energy Policy Project: study design, 1:19556 

Outer Continental Shelf (OCS) oil and gas: an environmental 
assessment. Volume 2. A report to the President by the 
Council on Environmental Quality. Final report, 1:19585 (PB- 
239264) 

Potential for energy conservation in industry, 1:19516 

Potential impact of energy farming for conserving the fossil-fuel 
energy requirements of food production, 1:19649 

Potential for solid waste use as an energy source in Texas. 
Project N/T-10, final report, 1:19646 (NSF-RA-N-74-255) 

Preservation of environment (Ineptitude of regulations and 
programs), 1:19464 (CONF-760205-) 

Price of energy, 1:19459 

Sociological dimensions of the energy crisis. Project E/S-S, final 
report, 1:19543 (NSF-RA-N-74-237) 

Texas energy scenarios. Project F, final report, 1:19531 (NSF- 
RA-N-74-261) 

U.S. energy development: four scenarios. Project E, final report, 

1:19530 (NSF-RA-N-74-260) 
ENERGY CONSERVATION/DESIGN 

Manchester, N.H., experimental energy office building, 1:19504 

(CONF-740384-1) 
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ENERGY CONSERVATION/ECONOMICS 

ECASTAR. Energy conservation: an assessment of systems, 
technologies and requirements. Executive summary, 1:19509 
(N-76-12464) 

Estimates of profitability in conjunction with measures taken in 
existing buildings to save energy, 1:19784 

ENERGY CONSERVATION/HEARINGS 

Environmental effets and energy conservation aspects of the 
nonnuclear energy research, development, and demonstration 
programs: report on 1975 public hearings, 1:19476 

ENERGY CONSERVATION/LEGISLATION 

94th Congress and the energy record. A progress report 
prepared by the Congressional Research Service at the request 
of Henry M. Jackson, Chairman, Committee on Interior and 
Insular Affairs, United States Senate, 1:19559 

ENERGY CONSERVATION/RESEARCH PROGRAMS 

Government role on energy conservation R and D, 1:19506 
(CONF-760205-) 

National Bureau of Standards annual report: fiscal year 1974. 
Final report, 1:22332 (COM-75-10465) 

Report of conference held at Northwestern University under the 
aegis of the National Science Foundation, on innovative 
design techniques for energy-efficient processes, March 13-14, 
1975. Final report, 1:19484 (PB-243651) 

ENERGY CONSERVATION/SOCIO-ECONOMIC FACTORS 

Raising the productivity of energy utilization, 1:19515 

Social and institutional factors in energy conservation, 1:19517 

ENERGY CONSERVATION/SYSTEMS ANALYSIS 

ECASTAR. Energy conservation: an assessment of systems, 
technologies and requirements. Executive summary, 1:19509 
(N-76-12464) 

ENERGY CONSERVATION/TECHNOLOGY TRANSFER 

Potential for energy conservation technology transfer, 1:19507 
(CONF-7605 36-1) 

ENERGY CONSUMPTION 

Annual U.S. energy use drops again, 1:19529 (NP-21000) 

Energy consumption for production of shipboard freshwater, 
1:19627 

Energy consumption, conservation, and projected needs for 
Texas agriculture. Project S/D-12, final report, 1:19595 (NSF- 
RA-N-74-232) 

Feasibility of an energy outreach program. Final report, 1:19508 
(ERDA-76-26) 

Introduction and overview (For conference on public awareness 
of energy), 1:19440 (CONF-760205-) 

U.S. energy development: four scenarios. Project E, final report, 
1:19530 (NSF-RA-N-74-260) 

ENERGY CONSUMPTION/COMPUTER CODES 

Critical analysis of FEA office lighting study: HVAC energy 
relationships, 1:19622 (PB-246555) 

ENERGY CONSUMPTION/ECONOMIC ELASTICITY 

Energy demand growth: influence of population growth, 
efficiency of use, and pricing policies, 1:19525 (CONF- 
750733-) 

ENERGY CONSUMPTION/ECONOMICS 
Energy use and economic growth, 1:19452 (CONF-750733-) 
ENERGY CONSUMPTION/EFFICIENCY 

Energy demand growth: influence of population growth, 
efficiency of use, and pricing policies, 1:19525 (CONF- 
750733-) 

ENERGY CONSUMPTION/ENVIRONMENTAL EFFECTS 

Energy and the climate, 1:19463 (CONF-750733-) 

Energy demand growth: influence of population growth, 
efficiency of use, and pricing policies, 1:19525 (CONF- 
750733-) 

Model of environmental impact of Wisconsin electricity use. 
Energy systems and policy research report No. 6, 1:19502 
(NSF-RA-N-74-214) 

ENERGY CONSUMPTION/INFOR MATION 
Energy history of the United States 1776 to 1976, 1:19444 
ENERGY CONSUMPTION/SOCIO-ECONOMIC FACTORS 

Energy use and economic growth, 1:19452 (CONF-750733-) 

Raising the productivity of energy utilization, 1:19515 

Sociological dimensions of the energy crisis. Project E/S-S, final 
report, 1:19543 (NSF-RA-N-74-237) 

ENERGY CONSUMPTION/STATISTICS 

Energy statistics. A supplement to the summary of national 
transportation statistics, 1:19620 (DOT-TSC-OST-75-33) 

Historical statistics of the United States: colonial times to 1970. 
Parts 1 and 2 (Book), 1:19443 

Minnesota energy use trends 1957-73, 1:19626 (PB-248057) 

ENERGY CONSUMPTION/TECHNOLOGY TRANSFER 

Potential for energy conservation technology transfer, 1:19507 
(CONF-760536-1) 

ENERGY CONVERSION/COMPARATIVE EVALUATIONS 

Coal power and combustion. Quarterly report, April-June 1975, 
1:18570 (ERDA-76-31-2) 
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ENERGY CONVERSION/ECONOMICS 

Coal power and combustion. Quarterly report, April-June 1975, 
1:18570 (ERDA-76-31-2) 

ENERGY CONVERSION/ENVIRONMENTAL EFFECTS 

Oversight hearings: coal combustion R. D. and D. for utility 
power-plants and industrial uses. Hearings before the 
Subcommittee on Energy Research, Development, and 
Demonstration (Fossil Fuels) of the Committee on Science 
and Technology, U.S. House of Representatives, Ninety- 
Fourth Congress, First Session. Volume II, 1:19583 

ENERGY CONVERSION/HEALTH HAZARDS 

Health effects of energy production and conversion, 1:19474 

Oversight hearings: coal combustion R. D. and D. for utility 
power-plants and industrial uses. Hearings before the 
Subcommittee on Energy Research, Development, and 
Demonstration (Fossil Fuels) of the Committee on Science 
and Technology, U.S. House of Representatives, Ninety- 
Fourth Congress, First Session. Volume II, 1:19583 

ENERGY CONVERSION/MEETINGS 

Report of conference held at Northwestern University under the 
aegis of the National Science Foundation, on innovative 
design techniques for energy-efficient processes, March 13-14, 
1975. Final report, 1:19484 (PB-243651) 

ENERGY CONVERSION/RESEARCH PROGRAMS 
a conversion alternative study (ECAS), 1:18391 (ERDA- 
13-75/1) 

National power survey task force report: energy conversion 
research technical advisory committee on research and 
development (Evaluation of more than 40 technologies), 
1:19601 (NP-20910) 

Oversight hearings: coal combustion R. D. and D. for utility 
power-plants and industrial uses. Hearings before the 
Subcommittee on Energy Research, Development, and 
Demonstration (Fossil Fuels) of the Committee on Science 
and Technology, U.S. House of Representatives, Ninety- 
Fourth Congress, First Session. Volume II, 1:19583 

Report of conference held at Northwestern University under the 
aegis of the National Science Foundation, on innovative 
design techniques for energy-efficient processes, March 13-14, 
1975. Final report, 1:19484 (PB-243651) 

ENERGY CONVERSION/SOCIO-ECONOMIC FACTORS 

Health effects of energy production and conversion, 1:19474 

ENERGY DEMAND 
Growth or no growth: ramifications, 1:19528 (CONF-760205-) 
ENERGY DEMAND/ECONOMICS 

Forecasting studies with dynamic systems simulation, 1:19523 
(CONF-741070-) 

ENERGY DEMAND/ENERGY SUPPLIES 

IEA long-range energy simulation model (SCEN.OBJ computer 
program), 1:19526 (CONF-750733-) 

ENERGY DEMAND/FORECASTING 

Analysis of the energy resources and demand of Western 
Europe. Final technical report, Jun 1974-Mar 1975, 1:19520 
(AD-A-016433) 

IEA long-range energy simulation model (SCEN.OBJ computer 
program), 1:19526 (CONF-750733-) 

Northwest Energy Policy Project: study design, 1:19556 

Short-term coal forecast: 1975 to 1980, 1:19573 (PB-247073) 

ENERGY DEMAND/REGIONAL ANALYSIS 

Brookhaven National Laboratory Regional Energy Studies 
Program. Annual report for fiscal year 1975, 1:21066 (BNL- 
50478) 

Regional framework for energy planning (Northeastern USA), 
1:21067 (BNL-50478) 

ENERGY MODELS 

Economic simulation model for analyzing energy policy impacts 
in Texas, 1:19451 (CONF-750713-1) 

Forecasting studies with dynamic systems simulation, 1:19523 
(CONF-741070-) 

IEA long-range energy simulation model (SCEN.OBJ computer 
program), 1:19526 (CONF-750733-) 

Multi-objective analysis of ERDA combined technology 
scenarios, 1:19522 (BNL-21091) 

Overview of MULTIREGION: a simulation-f sting model of 
BEA economic area population and employment, |: 119453 
(CONF-760435-2) 

Reference energy system methodology, 1:19521 (BNL-21079) 

ENERGY MODELS/REVIEWS 
Energ and forecasting, 1:19536 
ENERGY PO 

94th Pree i the energy r d.Ap report 
prepared by the Congressional Research Service at the request 
of Henry M. Jackson, Chairman, Committee on Interior and 
Insular Affairs, United States Senate, 1:19559 

Alternative energy leasing strategies and schedules for the Outer 
Continental Shelf, 1:19589 


ENERGY POLICY/SOCIO-ECONOMIC FACTORS 


Authorizing supplemental appropriations to the Energy Research 
and Development Administration for fiscal year 1976 and the 
transition period. Report by the Joint Committee on Atomic 
Energy, to accompany S. 3108 and H.R. 12388, 1:19558 

Energy: a radical redirection, 1:19546 

Energy conservation, 1:19505 (CONF-760205-) 

Energy crisis is real (Reasons for importance of energy), 
1:19527 (CONF-760205-) 

Energy industry and the capital market, 1:19458 

Energy self-sufficiency, 1:19551 

Federal energy policy, 1:19555 

International energy issues and options, 1:19554 

Land Resource Planning Assistance Act and the Energy 
Facilities Planning and Development Act. Hearings before the 
Subcommittee on the Environment and Land Resources of the 
Committee on Interior and Insular Affairs, United States 
Senate, Ninety-Fourth Congress, First Session on S. 619, S. 
984. Parts 1 and 2, 1:19557 

MINTOM: Minnesota tradeoff model; 
energy/economy/environment (Model 2, Input-Output/Linear 
Programming/Simulation model), 1:19533 (PB-248054) 

Multi-objective analysis of ERDA combined technology 
scenarios, 1:19522 (BNL-21091) 

National plan for energy research, development and 
demonstration: creating energy choices for the future. Volume 
I. The plan, 1:19483 (ERDA-76-1) 

Natural gas shortages. Hearings before the Subcommittee on 
Energy and Power of the Committee on Interstate and Foreign 
Commerce, House of Representatives, Ninety-Fourth 
Congress, First Session on H.R. 2418, H.R. 9409, H.R. 9410, 
H.R. 9464, H.R. 9708, H.R. 9709, H.R. 9710, and H.R. 9884, 
and all similar and identical bills, 1:19593 

Northwest Energy Policy Project: study design, 1:19556 

Oil import quotas are not the answer (Quota or tariff to 
stimulate price cut), 1:19547 

Overview: energy in our future, 1:19535 

Patent policies affecting ERDA energy programs, 1:19538 
(ERDA-76-16) 

Patent policies affecting ERDA energy programs, 1:19539 
(ERDA-76-16( App.AandB)) 

Patent policies affecting ERDA energy programs, 1:19560 
(ERDA-76-16( App.C,D,andE)) 

Role of coal in U.S. energy R and D policy (Coal in national 
energy R and D policy), 1:19565 (CONF-760217-4) 

Social and institutional factors in energy conservation, 1:19517 

Sociological dimensions of the energy crisis. Project E/S-S, final 
report, 1:19543 (NSF-RA-N-74-237) 

Texas energy scenarios. Project F, final report, 1:19531 (NSF- 
RA-N-74-261) 

The place of nuclear power in Norway's future energy supply, 
1:19199 

U.S. energy development: four scenarios. Project E, final report, 
1:19530 (NSF-RA-N-74-260) 

ENERGY POLICY/ECONOMICS 

Congress and the energy record. A report to the Senate Majority 
Conference, 1:19549 

Economic simulation model for analyzing energy policy impacts 
in Texas, 1:19451 (CONF-750713-1) 

Impact of the President's proposed energy and economic 
program on net energy costs to consumers, 1:19545 (PB- 
246206) 

ENERGY POLICY/LEGISLATION 

Congress and the energy record. A report to the Senate Majority 

Conference, 1:19549 
ENERGY POLICY/MEETINGS 

Energy awareness. Proceedings of a sympsoium for public 
awareness on energy, 1976, held February 27, 1976 in 
Knoxville, Tennessee, 1:19439 (CONF-760205-) 

ENERGY POLICY/PUBLIC RELATIONS 

U.S. Energy Research and Development Administration first 
public meeting on a national plan for energy research, 
development and demonstration: Atlanta, Georgia, October 
20, 21, 1975, 1:19481 (ERDA-48(H-1)) 

U.S. Energy Research and Development Administration second 
public meeting on a national plan for energy research, 
development and demonstration: Seattle, Washington, 
December 2, 3, 1975, 1:19482 (ERDA-48(H-2)) 

ENERGY POLICY/RECOMMENDATIONS 
Energy development and land use in Texas. Project E/S-1, final 
report, 1:21008 (NSF-RA-N-74-233) 
ENERGY POLICY/REGULATIONS 
Energy regulation: a quagmire for energy policy, 1:19552 
ENERGY POLICY/REVIEWS 
Annual review of energy. Volume | (Book), 1:19438 
ENERGY POLICY/SIMULATION 

Economic simulation model for analyzing energy policy impacts 

in Texas, 1:19451 (CONF-750713-1) 


ENERGY POLICY/SOCIO-ECONOMIC FACTORS 


ENERGY POLICY/SOCIO-ECONOMIC FACTORS 

Impact of the President's proposed energy and economic 
program on net energy costs to consumers, 1:19545 (PB- 
246206) 

Overview of MULTIREGION: a simulation-fo ting model of 
BEA economic area population and employment, 1:19453 
(CONF-760435-2) 

ENERGY POLICY/TRANSPORTATION SYSTEMS 

Policy assessment of the 55 mile per hour speed limit. Final 

report, Aug 1974-Jun 1975, 1:19544 (PB-243481/9ST) 
ENERGY SHORTAGES/ENVIRONMENTAL EFFECTS 

Impact of the fuel shortage on public attitudes toward 
environmental protection: follow-up survey of national opinion 
about environmental problems and their solution. Volume I, 
1:19473 (PB-244933) 

ENERGY SHORTAGES/PUBLIC RELATIONS 

Impact of the fuel shortage on public attitudes toward 
environmental protection: follow-up survey of national opinion 
about environmental problems and their solution. Volume I, 
1:19473 (PB-244933) 

ENERGY SHORTAGES/SOCIO-ECONOMIC FACTORS 

Sociological dimensions of the energy crisis. Project E/S-5, final 
report, 1:19543 (NSF-RA-N-74-237) 

ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
TIDAL POWER 
WASTE HEAT 
WAVE POWER 
WIND POWER 
The world must build two atomic reactors each day the next 
hundred years, 1:19073 
ENERGY SOURCES/CAPITAL 
Energy industry and the capital market, 1:19458 
ENERGY SOURCES/CHARGES 
Price of energy, 1:19459 
ENERGY SOURCES/CONSUMPTION RATES 

Energy demand growth: influence of population growth, 
efficiency of use, and pricing policies, 1:19525 (CONF- 
750733-) 

U.S. energy development: four scenarios. Project E, final report, 
1:19530 (NSF-RA-N-74-260) 

ENERGY SOURCES/COST 

Mutagenesis and teratogenesis as end points in health impact 

assessment, 1:21316 (CONF-751022-) 


Principles of standards setting: the radiation experience, 1:21313 


(CONF-751022-) 
ENERGY SOURCES/DATA ACQUISITION SYSTEMS 

Regional framework for energy planning (Northeastern USA), 
1:21067 (BNL-50478) 

ENERGY SOURCES/DECISION MAKING 

Brookhaven National Laboratory Regional Energy Studies 
Program. Annual report for fiscal year 1975, T:21066 (BNL- 
50478) 

ENERGY SOURCES/ENERGY DEMAND 

Northwest Energy Policy Project: study design, 1:19556 
ENERGY SOURCES/ENERGY MODELS 

Energy system modeling and forecasting, 1:19536 

Reference energy system methodology, 1:19521 (BNL-21079) 
ENERGY SOURCES/ENVIRONMENTAL EFFECTS 

Assessment of health hazards associated with alternate energy 
sources, 1:21310 (CONF-751022-) 

Brookhaven National Laboratory Regional Energy Studies 
Program. Annual report for fiscal year 1975, 1:21066 (BNL- 
50478) 

Environmental effets and energy conservation aspects of the 
nonnuclear energy research, development, and demonstration 
programs: report on 1975 public hearings, 1:19476 

Environmental studies group, 1:20894 (LA-6313-PR) 

Impact of energy production on human health: an evaluation of 
means for assessment. Proceedings of the LASL third life 
sciences symposium, Los Alamos, New Mexico, October 15- 
17, 1975, 1:20962 (CONF-751022-) 

Overview of responsibilities and capabilities in ERDA as related 
to the health and environmental impacts of energy production, 
1:21309 (CONF-751022-) 

Regional framework for energy planning (Northeastern USA), 
1:21067 (BNL-50478) 

Social and environmental costs of energy systems, 1:19460 

ENERGY SOURCES/FORECASTING 

Analysis of the energy resources and demand of Western 
Europe. Final technical report, Jun 1974-Mar 1975, 1:19520 
(AD-A-016433) 

— energy outlook (1985 to 2000), 1:19534 (UCRL- 

) 

Multi-objective analysis of ERDA combined technology 

scenarios, 1:19522 (BNL-21091) 
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Texas energy scenarios. Project F, final report, 1:19531 (NSF- 

RA-N-74-261) 

ENERGY SOURCES/GOVERNMENT POLICIES 

Energy: a radical redirection, 1:19546 

Patent policies affecting ERDA energy programs, 1:19538 
(ERDA-76-16) 

Patent policies affecting ERDA energy programs, 1:19539 
(ERDA-76-16(App.AandB) ) 

Patent policies affecting ERDA energy programs, 1:19560 
(ERDA-76-16(App.C,D,andE )) 

ENERGY SOURCES/HEALTH HAZARDS 

Assessment of health hazards associated with alternate energy 
sources, 1:21310 (CONF-751022-) 

Carcinogenesis as an end point in health impact assessment, 
1:21184 (CONF-751022-) 

Mutagenesis and teratogenesis as end points in health impact 
assessment, 1:21316 (CONF-751022-) 

Overview of responsibilities and capabilities in ERDA as related 
to the health and environmental impacts of energy production, 
1:21309 (CONF-751022-) 

Problems in sampling for health impact assessment, 1:21319 
(CONF-751022-) 

ENERGY SOURCES/INVESTMENT 

Investments in technology and the paradox of uncertainty, 

1:19537 
ENERGY SOURCES/MANAGEMENT 

Regional framework for energy planning (Northeastern USA), 

1:21067 (BNL-50478) 
ENERGY SOURCES/MEETINGS 

Energy awareness. Proceedings of a sympsoium for public 
awareness on energy, 1976, held February 27, 1976 in 
Knoxville, Tennessee, 1:19439 (CONF-760205-) 

Energy sources for the future. Proceedings of a conference held 
July 7-25, 1975, in Oak Ridge, Tennessee, 1:19524 (CONF- 
750733-) 

ENERGY SOURCES/MILITARY FACILITIES 
Alternative energy sources for United States Air Force 
a Final report, Jul 1974-Jun 1975, 1:18913 (AD-A- 
14858) 
ENERGY SOURCES/MINING LAWS 
Handbook of Iowa mining statutes, 1:19542 (IS-ICP-7) 
ENERGY SOURCES/MUNICIPAL WASTES 

Mineral resources and the environment. Supplementary report: 

resource recovery from municipal solid wastes, 1:19647 
ENERGY SOURCES/PLANNING 

Investments in technology and the paradox of uncertainty, 
1:19537 

Overview of our national energy needs, resources, and future 
developments, 1:20884 (CONF-751022-) 

ENERGY SOURCES/POLLUTION 

Principles of standards setting: the radiation experience, 1:21313 
(CONF-751022-) 

ENERGY SOURCES/PRODUCTION 

Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 

ENERGY SOURCES/REGIONAL ANALYSIS 

Brookhaven National Laboratory Regional Energy Studies 
Program. Annual report for fiscal year 1975, 1:21066 (BNL- 
50478) 

Forecasting studies with dynamic systems simulation, 1:19523 
(CONF-741070-) 

Use of coal in the Northeast (Environmental impact), 1:21068 
(BNL-50478) 

ENERGY SOURCES/RESEARCH PROGRAMS 

Annual research summary, 1975 (Purdue University), 1:22330 
(NP-20888) 

Environmental effets and energy conservation aspects of the 
nonnuclear energy research, development, and demonstration 
programs: report on 1975 public hearings, 1:19476 

National plan for energy research, development and 
demonstration: creating energy choices for the future. Volume 
I. The plan, 1:19483 (ERDA-76-1) 

Research and development project for new energy technology 
(Sunshine plan), 1:19630 (AD-A-014534) 

ENERGY SOURCES/RESERVES 

Energy statistics. A supplement to the summary of national 

transportation statistics, 1:19620 (DOT-TSC-OST-75-33) 
ENERGY SOURCES/RESOURCE CONSERVATION 
Energy conservation (Evaluation of implemention in 
Northeastern USA), 1:21063 (BNL-50478) 
ENERGY SOURCES/REVIEWS 
Annual review of energy. Volume | (Book), 1:19438 
Survey of world energy resources, 1:19479 (CONF-750733-) 
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ENERGY SOURCES/SAFETY 

Overview of responsibilities and capabilities in ERDA as related 
to the health and environmental impacts of energy production, 
1:21309 (CONF]751022-) 

ENERGY SOURCES/SIMULATION 
Energy system network simulator (ESNS). II. A user’s guide, 
1:19445 (BNL-20979) 
ENERGY SOURCES/SOCIO-ECONOMIC FACTORS 
Social and environmental costs of energy systems, 1:19460 
ENERGY SOURCES/SOLID WASTES 

Potential for solid waste use as an energy source in Texas. 

Project N/T-10, final report, 1:19646 (NSF-RA-N-74-255) 
ENERGY SOURCES/STATISTICS 

Historical statistics of the United States: colonial times to 1970. 

Parts 1 and 2 (Book), 1:19443 
ENERGY SOURCES/WATER RESOURCES 

Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 

ENERGY STORAGE 
See also HYDROGEN STORAGE 
OFF-PEAK ENERGY STORAGE 
ENERGY STORAGE/ECONOMICS 
Energy storage, 1:19503 
ENERGY STORAGE/ELECTROMAGNETS 

Advanced concepts for photon sources. Volume 2. Fast 
switching of vacuum magnetic energy stores. Final report, Sep 
1972-Jul 1973, 1:19393 (AD-A-015386) 

ENERGY STORAGE/ENVIRONMENTAL EFFECTS 

Energy storage, 1:19503 

ENERGY STORAGE/REVIEWS 
Energy storage, 1:19503 
ENERGY STORAGE/SUPERCONDUCTING COILS 

Design, construction and testing of a pulsed high energy 
inductive superconducting energy storage system. Final report, 
1 Apr 1971-4 Apr 1975, 1:19394 (AD-A-015892) 

ENERGY STORAGE/SUPERCONDUCTING MAGNETS 

Investigations on superconducting energy storage systems 
concerning fusion technology, 1:22238 

Pulsed 300 kJ superconductive energy storage magnet, 1:22248 

Superconductive energy storage inductor-converter units for 
power systems, 1:19395 (CONF-760212-1) 

Superconducting Magnetic Energy Storage Project at LASL, 
April 1-September 30, 1975. Progress report, 1:19396 (LA- 
6225-PR) 

ENERGY STORAGE/USES 

Energy storage, 1:19503 
ENERGY SUPPLIES 

Growth or no growth: ramifications, 1:19528 (CONF-760205-) 
ENERGY SUPPLIES/AVAILABILITY 

Minnesota’s energy situation to 1985, 1:19532 (PB-248053) 
ENERGY SUPPLIES/CAPITAL 

Energy industry and the capital market, 1:19458 
ENERGY SUPPLIES/CHARGES 

Price of energy, 1:19459 
ENERGY SUPPLIES/CONSERVATION LAWS 

Energy conservation (Evaluation of implemention in 
Northeastern USA), 1:21063 (BNL-50478) 

ENERGY SUPPLIES/DEMAND FACTORS 
U.S. energy development: four scenarios. Project E, final report, 
1:19530 (NSF-RA-N-74-260) 
ENERGY SUPPLIES/ENERGY MODELS 
Energy system modeling and forecasting, 1:19536 
ENERGY SUPPLIES/FINANCING 
Capital resources for energy through the year 1990, 1:19456 
ENERGY SUPPLIES/FORECASTING 

Analysis of the energy resources and demand of Western 
Europe. Final technical report, Jun 1974-Mar 1975, 1:19520 
(AD-A-016433) 

IEA long-range energy simulation model (SCEN.OBJ computer 
program), 1:19526 (CONF-750733-) 

Overview: energy in our future, 1:19535 

Short-term coal forecast: 1975 to 1980, 1:19573 (PB-247073) 

Texas energy scenarios. Project F, final report, 1:19531 (NSF- 
RA-N-74-261) 

U.S. energy development: four scenarios. Project E, final report, 
1:19530 (NSF-RA-N-74-260) 

ENERGY SUPPLIES/INTERNATIONAL COOPERATION 
International energy issues and options, 1:19554 
ENERGY SUPPLIES/OPTIMIZATION 

Reference energy system methodology, 1:19521 (BNL-21079) 
ENERGY SUPPLIES/PLANNING 

Energy self-sufficiency, 1:19551 
ENERGY SUPPLIES/RECOMMENDATIONS 

Energy conservation (Evaluation of implemention in 
Northeastern USA), 1:21063 (BNL-50478) 


ENERGY SUPPLIES/REGIONAL ANALYSIS 

Energy conservation (Evaluation of implemention in 
Northeastern USA), 1:21063 (BNL-50478) 

ENERGY SUPPLIES/RESEARCH PROGRAMS 

National plan for energy research, development and 
demonstration: creating energy choices for the future. Volume 
I. The plan, 1:19483 (ERDA-76-1) 

ENERGY SUPPLIES/REVIEWS 
Annual review of energy. Volume | (Book), 1:19438 
ENERGY SUPPLIES/SIMULATION 
Energy system network simulator (ESNS). II. A user’s guide, 
1:19445 (BNL-20979) 
ENERGY SUPPLIES/STATISTICS 

Energy statistics. A supplement to the summary of national 

transportation statistics, 1:19620 (DOT-TSC-OST-75-33) 
ENERGY TRANSPORT 

Discussion: coal utilisation and conversion (Heat energy 

transported as chemical energy), 1:18404 
ENGINEERING 

See also NUCLEAR ENGINEERING 
ENGINEERING/RESEARCH PROGRAMS 

Annual research summary, 1975 (Purdue University), 1:22330 
(NP-20888) 

Research and development work in the Division of Mechanical 
Engineering, 1975, 1:20296 (NP-20908) 

ENGINEERING/SAFETY 
Philosophical basis for risk analysis, 1:19457 
ENGINEERING TEST REACTOR 
See ETR REACTOR 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY/COST BENEFIT ANALYSIS 

Benefits/costs of tertiary oil recovery. Final report, 1:18609 
(TID/BERC-72) 

ENHANCED RECOVERY/RESEARCH PROGRAMS 

Contracts and grants for cooperative research on enhancement 
of recovery of oil and gas. Progress review No. 5, 1:18602 
(BERC-76/1) 

Contracts and grants for cooperative research on enhancement 
of recovery of oil and gas. Progress review No. 6, 1:18603 
(BERC-76/2) 

Interfacial effects in the recovery of residual oil by displacement: 
work at Northwestern University. Renewal proposal and 
progress report, March 1, 1976-February 28, 1977, 1:18607 
(COO-0019-3) 

ENRICHED URANIUM 
See also HIGHLY ENRICHED URANIUM 
ENRICHED URANIUM/FORECASTING 

Expansion of U.S. uranium enrichment capacity. Final 

environmental statement, 1:18690 (ERDA-1543) 
ENRICHED URANIUM/PURIFICATION 

Development of a low cost, low environmental impact process 

for disposal of nitrate wastes, 1:18791 (Y-DA-6347) 
ENRICHMENT (ISOTOPIC) 

See ISOTOPE SEPARATION 
ENTOMOLOGY 

See INSECTS 
ENVIRONMENT 

MINTOM: Minnesota tradeoff model; 
energy/economy/environment (Model 2, Input-Output/Linear 
Programming/Simulation model), 1:19533 (PB-248054) 

ENVIRONMENT/BIBLIOGRAPHIES 

Bibliography of environmental research: Ecosystems 

Department, 1952-1975, 1:20861 (BNWL-SA-4655) 
ENVIRONMENT/DATA ACQUISITION SYSTEMS 

Data management for environmental research, 1:20862 (CONF- 

760126-1) 
ENVIRONMENT/HEALTH HAZARDS 

New methods and approaches to health impact assessment, 

1:21318 (CONF-751022-) 
ENVIRONMENT/INFORMATION 

NUTIS: Numerical and Textual Information System. Version 1.1. 

A directory and input manual, 1:22391 (EDFB/IBP-75/7) 
ENVIRONMENT/INFORMATION SYSTEMS 

Information support of Energy Research and Development 
Administration's environmental program at Oak Ridge 
National Laboratory, 1:22392 (ERDA-92(Vol.1)) 

Requisite research in the atmospheric sciences: an advisory 
committee report, 1:20868 (ERDA-76-75) 

ENVIRONMENT/INTERNATIONAL COOPERATION 

Management of experimental reserves and their relation to 
conservation reserves: the reserve cluster, 1:20964 (CONF- 
760520-1) 

ENVIRONMENT/LEGISLATION 

Preservation of environment (Ineptitude of regulations and 

programs), 1:19464 (CONF-760205-) 
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ENVIRONMENT/MEETINGS 

Proceedings of the third environmental protection conference, 
Chicago, Illinois, September 23-26, 1975, 1:20886 (ERDA- 
92(Vol.1)) 

Proceedings of the third environmental protection conference, 
Chicago, Illinois, September 23-26, 1975, 1:20890 (ERDA- 
92(Vol.2)) 

ENVIRONMENT/MONITORING 

Elements of quality assurance in environmental surveillance, 
1:19469 (ERDA-92(Vol.1)) 

Environmental monitoring and statistical considerations, 1:20887 
(ERDA-92(Vol.1)) 

Management of experimental reserves and their relaticn to 
conservation reserves: the reserve cluster, 1:20964 (CONF- 
760520-1) 

Statistical distributions as applied to environmental surveillance 
data, 1:20888 (ERDA-92(Vol.1)) 

ENVIRONMENT/RADIATION MONITORING 

Environmental surveillance at Hanford for CY-1975, 1:20943 
(BNWL-1979) 

Thermolumi of CaF,:Mn exposed at elevated 
temperatures to a constant rate of low-level radiation, 1:20722 

ENVIRONMENT/REGULATIONS 

Environmental surveillance at Hanford for CY-1975, 1:20943 

(BNWL-1979) 
ENVIRONMENT/RESEARCH PROGRAMS 

Data management for environmental research, 1:20862 (CONF- 
760126-1) 

National Bureau of Standards annual report: fiscal year 1974. 
Final report, 1:22332 (COM-75-10465) 

Requisite research in the atmospheric sciences: an advisory 
committee report, 1:20868 (ERDA-76-75) 

ENVIRONMENT/SIMULATION 

WISSIM: a simulation command language. Part I. Users guide to 
WISSIM commands. IES report 39, 1:21070 (NSF-RA-N-74- 
216) 

WISSIM: a simulation command language. Part II. Users guide 
for interfacing WISSIM and simulation models. IES report 40 
(Rules for writing subroutine UMODEL, which does actual 
simulation), 1:21071 (NSF-RA-N-74-220) 

ENVIRONMENTAL EFFECTS 

Environmentally related work at EPRI, 1:19609 
ENVIRONMENTAL EFFECTS/FORECASTING 

Social and environmental costs of energy systems, 1:19460 
ENVIRONMENTAL EFFECTS/HEARINGS 

Environmental effets and energy conservation aspects of the 
nonnuclear energy research, development, and demonstration 
programs: report on 1975 public hearings, 1:19476 

ENVIRONMENTAL EFFECTS/MATHEMATICAL MODELS 

Model of environmental impact of Wisconsin electricity use. 
Energy systems and policy research report No. 6, 1:19502 
(NSF-RA-N-74-214) 

ENVIRONMENTAL IMPACT STATEMENTS 

NPDES enforcement, compliance and experience, 1:19465 
(ERDA-92(Vol.1)) 

Social and environmental costs of energy systems, 1:19460 

Some suggestions for change in the implementation of NEPA, 
1:22396 (ERDA-92(Vol.2)) 

ENVIRONMENTAL PROTECTION AGENCY/POLLUTION 

REGULATIONS 

NPDES enforcement, compliance and experience, 1:19465 
(ERDA-92(Vol.1)) 

NPDES enforcement, compliance and experience (National 
Pollutant Discharge Elimination System), 1:19466 (ERDA- 
92(Vol.1)) 

ENZYMES 

See also ACID PHOSPHATASE 

ATP-ASE 
HYDROXYLASE 
LIGASES 
LYSOZYME 
PEROXIDASES 
PHOSPHATASES 
PHOSPHOTRANSFERASES 
POLYMERASES 
TRANSFERASES 


TRYPSIN 
ENZYMES/BIOCHEMICAL REACTION KINETICS 
Elucidation of hydrocarbon structure in an enzyme-catalyzed 
benzo[a]pyrene-poly(G) covalent complex, 1:21108 
Lack of specific correlation of the deoxycytidine triphosphate 
pool level with rate of DNA synthesis, 1:21093 
Studies on trypsin-like enzymes in sperm and early embryos, 
1:21090 (UCRL-52040) 
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ENZYMES/METABOLISM 
Calcium absorption and calcium binding protein synthesis in the 
chick: evidence for a 1,25-dihydroxycholecalciferol-like factor 
in solanum malacoxylon, 1:21141 
Chemical and conformational studies of gamma-irradiated solid 
lysozyme, 1:21195 
EPA 
See ENVIRONMENTAL PROTECTION AGENCY 
EPIDEMIOLOGY 
Developing a health standard from epidemiological and clinical 
data, 1:21314 (CONF-751022-) 
EPIDERMIS/ULTRASTRUCTURAL CHANGES 
Effect of protective agent against lipid-solvent-induced damages, 
1:21302 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES/PHYSICAL PROPERTIES 
Aging characteristics of electrically conductive adhesives, 
1:20118 (SAND-75-5902) 
EPOXY COMPOUNDS 
See EPOXIDES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATORIAL ELECTROJETS 
See ELECTROJETS 
EQUILIBRIUM PLASMA 
Numerical computation of toroidal equilibria with anisotropic 
pressure, 1:22055 (CONF-750905-P1) 
EQUIPMENT/LUBRICATION 
Laboratory services series: a lubrication program, 1:20299 
(ORNL/TM-5426) 
EQUIPMENT/RADIATION PROTECTION 
Radiation protection in educational institutions, 1:21229 
(NCRP-32) 
EQUIPMENT INTERFACES/DESIGN 
EMMY system peripherals: principles of operation. Technical 
note No. 77, 1:22361 (SU-326-P.39-9) 
ERBIUM/WORK FUNCTIONS 
Work function and adsorption properties of yttrium group rare 
earth metals, 1:19972 (AD/A-005979) 
ERBIUM/X-RAY FLUORESCENCE ANALYSIS 
XRF method for determination of common rare earth impurities 
in high purity yttrium oxide, 1:20174 (BARC-806) 
ERBIUM 166/MOESSBAUER EFFECT 
Magnetic relaxation and paramagnetic Moessbauer spectra: 
influence of the off-diagonal hyperfine coupling, 1:21858 
ERBIUM COMPOUNDS/COLOR CENTERS 
Color centers in yttrium-aluminum and yttrium-erbium- 
aluminum garnet crystals, 1:20136 
ERBIUM COMPOUNDS/CRYSTAL STRUCTURE 
Spectroscopic properties of rare earth borohydrides: Er(BH,)3- 
3THF in pure and mixed crystals. Technical report No. 7, 1 
Jan-1 Jun 1975, 1:20200 (AD-A-010856) 
ERBIUM OXIDES/CRYSTAL STRUCTURE 
Solid state chemistry of rare earth oxides. Technical progress 
report, 1975-1976 PryeOis; HfO,.xEr,O;), 1:20063 
(COO-1109-86) 
ERGOCALCIFEROL/BIOLOGICAL EFFECTS 
Mechanisms of calcium transport in small intestine. Overall 
review of the contract, September 1, 1972-March 1, 1976, 
1:21135 (COO-1668-81) 


ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES 
Observations on i h poietic marrow. Annual report, 15 


July 1975-14 July 1976, 1:21178 (SAN-899X4) 
ESCA METHOD 
See PHOTOELECTRON SPECTROSCOPY 
ESCHERICHIA COLI/BIOLOGICAL RADIATION EFFECTS 
Alterations induced by x-rays and ultraviolet light on the 
synthesis and maintenance of macromolecular components 
within cells. Progress report, March 1, 1975-February 1, 1976 
(Escherichia coli, Bacillus subtilis), 1:21209 (ORO-4568-3) 
ESCHERICHIA COLI/RADIOSENSITIVITY 
Nature of the radioprotective effect, 1:21211 (ERDA-tr-99) 
Role of endogeneous thiols in the determination of the 
radioresistance of a culture of E. coli B in various phases of its 
growth, 1:21212 (ERDA-tr-99) 
ESTUARIES/MATHEMATICAL MODELS 
Heavy metals in estuarine benthic organisms and sediments: data 
and model, 1:21025 (ERDA-92(Vol.2)) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANOL/BIOSYNTHESIS 
Production of solar ethanol from Australian forests, 1:18912 
(S.E.S.-75/5) 
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ETHANOL/DIFFUSION 
Phosphorimeter for measurements of triplet diffusion, 1:20807 
ETHYLENE/POLYMERIZATION 
Ethylene polysulfone composition equation (Ethylene/sulfur 
dioxide ratio), 1:20235 
ETHYLENE CARBOXYLIC ACID 
See ACRYLIC ACID 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETR REACTOR/LOSS OF COOLANT 
be —- risk assessment methodology, 1:19328 (ANCR- 
1) 
ETR REACTOR/REACTOR KINETICS 
Test reactor operation support, 1:19300 (ANCR-1255) 
EURATOM/INTERNATIONAL COOPERATION 
Proposals for international cooperation in nuclear energy. 
Hearing before the Subcommittee on Atomic Energy, 
Congress of the United States, Ninety-Fourth Congress, First 
Session, 1:19493 
EUROPE 
See also BELGIUM 
CZECHOSLOVAKIA 
FRANCE 
GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
ICELAND 
ITALY 
POLAND 
UNITED KINGDOM 
USSR 
EUROPE/ENERGY DEMAND 
Analysis of the energy resources and demand of Western 
Europe. Final technical report, Jun 1974-Mar 1975, 1:19520 
(AD-A-016433) 
EUROPE/ENERGY SOURCES 
Analysis of the energy resources and demand of Western 
Europe. Final technical report, Jun 1974-Mar 1975, 1:19520 
(AD-A-016433) 
EUROPEAN ATOMIC ENERGY COMMUNITY 
See EURATOM 
EUROPIUM/EMISSION SPECTROSCOPY 
Spectrographic determination of trace impurities in calcium 
fluoride. III, 1:20180 (BARC-829) 
EUROPIUM/X-RAY FLUORESCENCE ANALYSIS 
XRF method for determination of common rare earth impurities 
in high purity yttrium oxide, 1:20174 (BARC-806) 
EVAPORATION/SOLAR DISTILLATION 
Preliminary design and analysis of a process for the extraction of 
lithium from seawater, 1:20189 (BNL-20535-R) 
EVAPORATION/THERMONUCLEAR REACTOR MATERIALS 
Preliminary design and analysis of a process for the extraction of 
lithium from seawater, 1:20189 (BNL-20535-R) 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EXCLUSIVE INTERACTIONS 
(The group of all interactions of two particles producing a specific 
final state but excluding the final-state particle itself.) 
EXCLUSIVE INTERACTIONS/BOOTSTRAP MODEL 
Numerical studies of the statistical bootstrap model, 1:21595 
(CONF-740653-P2) 
EXCURSIONS 
Fast Reactor Safety Research Program. Quarterly report, 
October-December 1975 (LMFBR excursions, meltdown 
debris bed and pool behavior, and fuel motion detection), 
1:19373 (SAND-76-0157) 
EXHAUST GASES/ENVIRONMENTAL EFFECTS 
Computation of possible climatic consequences of perturbations 
to stratospheric aerosols, ozone and water vapor with 
radiative-convective models. Final report, 1:20904 (PB- 
244476) 
EXHAUST GASES/SAMPLING 
Gas-chromatographic determination of the absolute soot content 
in exhaust gases, 1:20913 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Exhaust gas recycling system (Patent), 1:19873 
EXOELECTRON DOSEMETERS/FABRICATION 
CaSO,-C-Fe as a new TSEE dosimeter, 1:20736 
Production and use of thin layer TSEE dosimeters, 1:20738 
EXOELECTRON DOSEMETERS/GLOW CURVE 
Investigation of EPR, TLD, and TSEE of BeO ceramic, 1:20775 
Some unusual TSEE effects on BeO, 1:20720 
EXOELECTRON DOSEMETERS/PERFORMANCE 
CaSO,-C-Fe as a new TSEE dosimeter, 1:20736 
Some dosimetric properties of Al,O; using exoelectrons, 1:20737 
EXOELECTRON DOSEMETERS/PYROELECTRIC EFFECT 
Excitation of BeO with gases, 1:20719 


FAST NEUTRONS/RADIATION DOSES 


EXOELECTRON DOSEMETERS/SENSITIVITY 
LET dependence of TSL and TSEE yield as a basis for a fast 
neutron dosimetry method, 1:20739 
EXOELECTRON DOSEMETERS/USES 
Production and use of thin layer TSEE dosimeters, 1:20738 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLOSIONS 
See also ATMOSPHERIC EXPLOSIONS 
CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 
EXPLOSIONS/COMPUTER CODES 
Preliminary users manual for BBC, 1:20825 (UCID-17124) 
EXPLOSIONS/CONTROL 
Difficulties in developing safety systems in the West German 
bituminous coal mining industry, 1:18593 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
EXPLOSIVES/RESEARCH PROGRAMS 
Independent research, 1975. Final report (Naval Surface 
Weapons Center, Silver Spring, Md.), 1:20156 (AD-A- 
015337) 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXTRACTION APPARATUSES 
See also EXTRACTION COLUMNS 
EXTRACTION APPARATUSES/MASS TRANSFER 
Determination and correlation of mass transfer coefficients in a 
stirred cell, 1:18709 (ORNL/MIT-221) 
EXTRACTION COLUMNS/DESIGN 
3 BP stripper (14 Apr 1971) (Engineering Materials) (1 
drawing), 1:18713 (CAPE-2447) 
EXTRACTION COLUMNS/FABRICATION 
3 BP stripper (14 Apr 1971) (Engineering Materials) (1 
drawing), 1:18713 (CAPE-2447) 
EYES/SURFACE CLEANING 
Laboratory services series a safety shower test and maintenance 
program (Safety shower and eyewash fountain maintenance), 
1:21328 (ORNL/TM-5358) 
EZEIZA ARGENTINE RA-3 REACTOR 
See RA-3 REACTOR 


F 


F REGION/ELECTRON DENSITY 
Millstone Hill Thomson scatter results for 1969. Technical 
report, 1:21411 (AD-A-008505) 
F REGION/ELECTRON TEMPERATURE 
Millstone Hill Thomson scatter results for 1969. Technical 
report, 1:21411 (AD-A-008505) 
F REGION/ION TEMPERATURE 
Millstone Hill Thomson scatter results for 1969. Technical 
report, 1:21411 (AD-A-008505) 
FAILED ELEMENT MONITORS 
Fast Reactor Safety Research Program. Quarterly report, 
October-December 1975 (LMFBR excursions, meltdown 
debris bed and pool behavior, and fuel motion detection), 
1:19373 (SAND-76-0157) 
FAILED ELEMENT MONITORS/DESIGN 
Method and apparatus for detection of nuclear fuel rod failures 
(Patent; LWR), 1:19085 
Method and equipment for detecting defective nuclear fuel rods 
(Patent; PWR), 1:19110 
FAILURE MODE ANALYSIS/REVIEWS 
Collection of methods for reliability and safety engineering, 
1:19329 (ANCR-1273) 
FAILURES/PROBABILITY 
Tables of confidence bounds for failure probabilities, 1:22376 
(UCRL-51990) 
FAR ULTRAVIOLET RADIATION 
(Wavelength range 2000-400 A.) 
Vacuum ultraviolet continuum sources, 1:18810 (BARC-820) 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/EXOELECTRON DOSEMETERS 
LET dependence of TSL and TSEE yield as a basis for a fast 
neutron dosimetry method, 1:20739 
FAST NEUTRONS/NEUTRON SOURCES 
Survey of fast-neutron induced reaction cross-section data, 
1:21721 


FAST NEUTRONS/RADIATION DOSES 


FAST NEUTRONS/RADIATION DOSES 
Medical use of fast neutrons in radiotherapy and radiography, 
1:21232 
FAST NEUTRONS/THERMOLUMINESCENT DOSEMETERS 
LET dependence of TSL and TSEE yield as a basis for a fast 
neutron dosimetry method, 1:20739 
FAST REACTORS 
See also APRF REACTOR 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FAST REACTORS/COMPUTER CODES 
LASIP-III, a generalized processor for standard interface files 
(For creating binary files from BCD input data and printing 
binary file data in BCD format (devised for fast reactor 
physics codes)), 1:22348 (LA-6280-MS) 
FAULT TREE ANALYSIS/MANUALS 
MORT user’s manual for use with the management oversight 
and risk tree analytical logic diagram, 1:21324 (ERDA-76-45- 


4) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEEDWATER/CHEMICAL COMPOSITION 
Effect of oxygen in neutral runs, 1:19039 (BNWL-tr-154) 
FEEDWATER/PH VALUE 
Effect of oxygen in neutral runs, 1:19039 (BNWL-tr-154) 
FEEDWATER/REDOX POTENTIAL 
Effect of oxygen in neutral runs, 1:19039 (BNWL-tr-154) 
FEET/RADIATION MONITORING 
Hand and shoe monitor (29 Mar 1973) (Engineering Materials) 
(6 drawings and text), 1:20675 (CAPE-2432) 
FELDSPARS/HYDROTHERMAL ALTERATION 
Attempts to correlate experimental observations with computer 
modeling for the prediction of mass transport in some feldspar 
systems (Abstract) (01.N Na,CO, solution at 200°C and 7000 
psi), 1:18995 
FELDSPARS/ROCK-FLUID INTERACTIONS 
Attempts to correlate experimental observations with computer 
modeling for the prediction of mass transport in some feldspar 
systems (Abstract) (01.N Na,CO; solution at 200°C and 7000 
psi), 1:18995 
FERMI GAS/PO'TENTIAL ENERGY 
Lowest-order constrained variational method for simple many- 
fermion systems, 1:21826 
FERMILAB ACCELERATOR/MAGNETIC FIELDS 
High speed field mapping device at Fermilab, 1:20578 
FERMILAB ACCELERATOR/MONITORING 
Environmental monitoring report for calendar year 1975 
(Protons), 1:20908 (TID-27020) 
FERMILAB ACCELERATOR/OPERATION 
Status of the NAL synchrotron, 1:20565 
FERMILAB ACCELERATOR/PLANNING 
Proposed NAL future projects, 1:20566 
FERMILAB ACCELERATOR/RADIATION MONITORING 
Soil activation measurements at Fermilab, 1:21000 (ERDA- 
92(Vol.1)) 
FERMILAB ACCELERATOR/SUPERCONDUCTING MAGNETS 
Proposed NAL future projects, 1:20566 
FERMIONS 
See also BARYONS 
LEPTONS 
FERMIONS/CONSERVATION LAWS 
Fermion number conservation in supersymmetric lagrangians, 
1:21599 (CONF-750636-P 1) 
FERMIONS/WAVE FUNCTIONS 
Fisk-Tait equation for spin-3/2 particles, 1:21609 (ORO-3992- 


261) 
FERRITE GARNETS/COLOR CENTERS 
Color centers in yttrium-aluminum and yttrium-erbium- 
aluminum garnet crystals, 1:20136 
FERRITES/ELECTRIC CONDUCTIVITY 
Electrical conductivity in lithium ferrite and lead zirconate- 
titanate ceramics, 1:20076 (LBL-4930) 
FERROCENE/OXIDATION 
Heterogeneous charge transfer rates of the ferrocene oxidation 
in sulfolane, 1:20249 
FERROELECTRIC MATERIALS/ELECTRICAL PROPERTIES 
Electrical responses of ferroelectric ceramics to dynamic loads 
of uniaxial strain (PZT 65/35 (Nb-doped PbZro.¢5Tig-3303)), 
1:20077 (SAND-76-5211) 
FETUSES/MALFORMATIONS 
Estimated toxicity of Ca-DTPA to the human fetus, 1:21134 
(COO-119-250) 
FFTF REACTOR/CONTROL ELEMENTS 
FTR europia gamma heating, 1:19276 (HEDL-SA-790) 
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FFTF REACTOR/EXCURSIONS 
MELT-III analysis of TREAT E- and H-series-experiments, 
1:19357 (HEDL-SA-995) 
FFTF REACTOR/FIRE HAZARDS 
Sodium spill and fire evaluation report for the Fast Flux Test 
Facility, 1:19359 (HEDL-TME-75-122) 
FFTF REACTOR/FUEL ASSEMBLIES 
Core engineering. Fifty-seventh quarterly report, November- 
December 1975 and January 1976, 1:19141 (GEAP-10028- 


57) 
FFTF REACTOR/FUEL ELEMENTS 
Effect of burnup on heat-rating-to-incipient fuel melting: HEDL 
P-20. Interim report, 1:19310 (HEDL-TME-75-63) 
Neutron source strength associated with FTR fuel, 1:19305 
(HEDL-SA-967) 
Quality assurance program for surveillance of fast reactor mixed 
oxide fuel analytical chemistry, 1:19316 (LA-UR-76-828) 
System design of carbide fuel. Monthly progress letter for April 
1976, 1:19136 (COO-2426-60) 
FFTF REACTOR/FUEL PINS 
Correlation of creep and swelling with fuel pin performance, 
1:19307 (HEDL-SA-974) 
HEDL transient overpower series. HUT-CAL-2 experiment. 
Final report, 1:19312 (HEDL-TME-75-127) 
FFTF REACTOR/PIPES 
FFTF piping integrity, 1:19309 (HEDL-TI-76009) 
FFTF REACTOR/PRIMARY COOLANT CIRCUITS 
FFTF outlet feature model horizontal baffle characterization 
experiments summary report, 1:19311 (HEDL-TME-75-107) 
FFTF REACTOR/REACTIVITY 
Evaluation of initial loading counting rate data from experiments 
with the mock-up core for the FFTF, 1:19317 (ORNL/TM- 
5106) 
Reactivity surveillance experiments with the engineering mock- 
up core of the fast flux test facility reactor, 1:19323 
Reactivity surveillance procedures experiments with the FFTF 
engineering mockup core, 1:19157 (ORNL/TM-4704) 
FFTF REACTOR/REACTOR COMPONENTS 
Brief summary of reactor core component welding for the Fast 
Flux Test Facility (FFTF), 1:19304 (HEDL-SA-712) 
Fast Flux Test Facility. Quarterly progress report for the period 
ending February 29, 1976, 1:19322 (WARD-2171-60) 
FFTF REACTOR/REACTOR COOLING SYSTEMS 
FFTF report: FFTF piping installation and welding techniques, 
1:19303 (HEDL-INT-JG-3-14-75) 
FFTF REACTOR/REACTOR CORE DISRUPTION 
Post-accident heat removal for LMFBR’s, 1:19376 (UCLA- 
ENG-7593) 
FFTF REACTOR/REACTOR CORES 
Core engineering technical progress report, October, November, 
December 1975, 1:19313 (HEDL-TME-75-145) 
FFTF outlet feature model horizontal baffle characterization 
experiments summary report, 1:19311 (HEDL-TME-75-107) 
FFTF REACTOR/REACTOR KINETICS 
Fission rate ratios in the FTR engineering mockup, 1:19308 
(HEDL-SA-998 ) 
FFTF REACTOR/REACTOR SAFETY 
MELT-III analysis of TREAT E- and H-series-experiments, 
1:19357 (HEDL-SA-995 ) 
FFTF REACTOR/SHIELDING 
FFTF plant shield design experience, 1:19306 (HEDL-SA-968) 
FFTF shielding design and analysis. Summary report, 1:19321 
(WARD-2171-54) 
FIBROSARCOMAS/INHIBITION 
Immunization with a lipid-conjugated membrane antigen to 
suppress growth of a fibrosarcoma induced by Simian virus 40, 
1:21172 
FIELD EFFECT TRANSISTORS/RADIATION HARDENING 
Radiation hardened MIS devices (Patent), 1:20788 
FIELD OPERATORS/GAUGE INVARIANCE 
General theory of renormalization of gauge invariant operators, 
1:21708 
FIELD OPERATORS/RENORMALIZATION 
General theory of renormalization of gauge invariant operators, 
1:21708 
FILMS 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
FILMS/DEPOSITION 
Vacuum-coaters construction and applications, 1:19904 
(BNWL-tr-167) 
FILMS/GRAIN BOUNDARIES 
Preparation and applications of thin film specimens containing 
grain boundaries of controlled geometry, 1:19926 
FILTERS 
See also AIR FILTERS 
OPTICAL FILTERS 
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FILTERS/DESIGN 
Automatic Oliver filter valve (27 Dec 1956) (Egineering 
Materials) (For vacuum drum filter system, 5 drawings), 
1:20318 (CAPE-2439) 
FILTERS/EFFICIENCY 
Industrial hygiene group (Health hazards of environmental 
pollutants), 1:20893 (LA-6313-PR) 
FILTERS/PERFORMANCE TESTING 
Filtration process and equipment studies for coal liquefaction 
processes. Phase I. Quarterly report, December-February 
1976, 1:18488 (FE-2007-12) 
FILTERS/VALVES 
Automatic Oliver filter valve (27 Dec 1956) (Egineering 
Materials) (For vacuum drum filter system, 5 drawings), 
1:20318 (CAPE-2439) 
FIREBALLS 
See NUCLEAR FIREBALLS 
FIRES/ALARM SYSTEMS 
Ionization analyzing air pollution, smoke, and fire alarm device 
(Patent), 1:20779 
FIRES/CONTROL 
Difficulties in developing safety systems in the West German 
bituminous coal mining industry, 1:18593 
FISHES/AQUACULTURE 
a characterization studies for raceway production of catfish, 
1:21059 
FISHES/GROWTH 
Horseshoe Lake thermal water research and demonstration 
project. Study I: raceway culture evaluation, 1:21041 (CONF- 
741070-) 
FISHES/METABOLISM 
Application of radiochemical methods to the study of mercury in 
the ecosystems of bodies of water (Use of activation analysis 
and tracer techniques), 1:20163 (ORNL-tr-4093) 
FISHES/MORTALITY 
Investigation of a plant and fish kill downstream from BNL 
sewage treatment outfall, 1:21027 (ERDA-92(Vol.2)) 
FISHES/REPRODUCTION 
Reproductive temperature tolerance of a desert pupfish. 
Technical progress report, July 1, 1975-June 30, 1976 
(Cyprinodon nevadensis), 1:21010 (COO-2498-2) 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons.) 
FISSILE MATERIALS/RECOVERY 
Marcoule incinerator for highly a-contaminated wastes. 
Operation, 1:18760 
FISSION/SHELL MODELS 
Two-center shell model, 1:21836 (TID-27031) 
FISSION CHAMBERS/SPECIFICATIONS 
Development of an electronic system for measuring low and 
intermediate range neutron flux in the core of a power 
reactor, 1:19241 (STU-73-3645) 
FISSION FRAGMENTS/NEUTRON EMISSION 
Angular distribution of neutrons from fission fragments, 1:21782 
FISSION FRAGMENTS/RBE 
Fission fragment induction of bone sarcomas (***Cf), 1:21276 
(COO-119-250) 
FISSION NEUTRONS/BIOLOGICAL RADIATION EFFECTS 
Radioprotective effects of ascorbic acid in barley seeds, 1:21219 
FISSION PRODUCTS/AFTER-HEAT 
Decay heat uncertainties, 1:19219 (HEDL-SA-969) 
FISSION PRODUCTS/ELECTROLYSIS 
Process for separately recovering uranium, transuranium 
elements, and fission products of uranium from atomic reactor 
fuel (Patent; electrolytic extraction), 1:18717 
FISSION PRODUCTS/ENERGY YIELD 
Preliminary fission product energy release measurements for 
thermal neutron fission of *%U, 1:21800 (ORNL/TM-5273) 
FISSION PRODUCTS/MASS SPECTROSCOPY 
Development of an on-line isotope separator facility for fission- 
product decay studies using a ***Cf spontaneous fission source, 
1:20276 (ANCR-1255) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAMES/CHEMICAL ANALYSIS 
Measurement of NO, concentration in combustion using 
— excited by an argon-ion laser, 1:20182 ( ‘LBL. 


FLAMES/TEMPERATURE MEASUREMENT 
Spectroscopic slope temperature measurements using a 
noncalibrated tungsten lamp as a reference light source, 
1:20814 
FLASH HYDROPYROLYSIS PROCESS/ECONOMICS 
Flash hydropyrolysis process for conversion of lignite to liquid 
and gaseous products, 1:18417 (BNL-20915) 


FLUID MECHANICS/COMPUTER CODES 


FLASHED STEAM SYSTEMS/COMPARATIVE EVALUATIONS 

Comparison of brine production methods and conversion 
processes for geothermal electric power generation. 
Geothermal research study in the Sehon Sea region of 
California, 1:18975 (EQL-10) 

FLASHED STEAM SYSTEMS/DESIGN 

Design concepts for flash steam systems for use with medium 

temperature geothermal water, 1:18974 (ANCR-1210) 
FLASHED STEAM SYSTEMS/PERFORMANCE 

Power production from high salinity geothermal waters 

(abstract), 1:18979 
FLASHED STEAM SYSTEMS/POWER POTENTIAL 

Design concepts for flash steam systems for use with medium 

temperature geothermal water, 1:18974 (ANCR-1210) 
FLASKS 

See CASKS 
FLAT PLATE COLLECTORS/DESIGN 

Glass solar heat collector development, 1:18947 

Heat exchanger window (Patent), 1:18951 

Solar energy absorber (Patent), 1:18946 

Solar energy heating system (Patent), 1:18950 

Solar water heater (Patent), 1:18938 

FLAT PLATE COLLECTORS/FABRICATION 

Development of high efficiency collector plates. Final report, 
1:18940 (COO/2600-76/3) 

FLAT PLATE COLLECTORS/PERFORMANCE 

Determination of hourly solar radiation incident upon an 
inclined plane from hourly measured global horizontal 
insolation, 1:18889 (S.E.S.-75/4) 

Glass solar heat collector development, 1:18947 

The evaluation of surface geometry modification to improve the 
directional selectivity of solar energy collectors. Annual 
progress report, 1 Jan-31 Dec 1974, 1:18942 (PB-244376) 

FLORIDA/COASTAL WATERS 

Trace metal geochemistry of the South Atlantic Bight Waters. 
Progress report, June 1, 1975-May 31, 1976 (Sources of Cu 
content of water), 1:21028 (SRO-890-1) 

FLORIDA/SOLAR WATER HEATERS 

Demand analysis solar heating and cooling of buildings. Phase I 
report. Solar water heating in south Florida: 1923-1974, 
1:18929 (PB-245322) 

FLOW BLOCKAGE/MATHEMATICAL MODELS 

Flow blockage model for LOCA analyses (PWR), 1:19381 (XN- 

75-6(A)) 
FLOW (FLUID) 

See FLUID FLOW 
FLOWMETERS 

Development of mass flow measuring methods for unsteady two- 
phase streams (PWR and BWR), 1:19384 (ORNL-tr-4083) 

FLUE GAS/DESULFURIZATION 

Discussion: coal utilisation and conversion, 1:18404 

EPA alkali scrubbing test facility: advanced program. Progress 
report No. 1, Oct 1974-Apr 1975 (TVA's Shawnee plant), 
1:18513 (PB-245279) 

Fuels technology: a state-of-the-art review. Environmental 
protection technology series (final), 1:18442 (PB-242535) 

Sludge disposal from lime/limestone scrubbing processes, 
1:18509 (CONF-741070-) 

Treatment of gases containing sulfur dioxide (Patent), 1:18517 

FLUE GAS/MONITORING 

Continuous measurement of gas composition from stationary 
sources. Final report, Jul 1974-Mar 1975, 1:20906 (PB- 
245024) 

Infrared gas filter correlation instrument for in-situ measurement 
of gaseous pollutants. Final report, Jul 1972-Jun 1974, 
1:20898 (PB-239467) 

FLUE GAS/PARTICLE SIZE 

Particulate sizing techniques for control device evaluation. 
Environmental protection technology series, 1:20900 (PB- 
240670) 

FLUE GAS/SCRUBBING 
Treatment of gases containing sulfur dioxide (Patent), 1:18517 
FLUID FLOW 
See also GAS FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
FLUID FLOW/BIBLIOGRAPHIES 

Shear flow. Part 1. Liquids (a bibliography with abstracts). 
Report for 1964-Aug 1975, 1:20508 (NTIS/PS-75/819) 

Shear flow. Part 3. General studies (a bibliography with 
abstracts). Report for 1965-75, 1:20509 (NTIS/PS-75/822) 

FLUID FLOW/MATHEMATICAL MODELS 

Interaction of a three-dimensional fluid jet with a nearby wall 

boundary, 1:19044 
FLUID MECHANICS 
See also HYDRODYNAMICS 


FLUID MECHANICS/COMPUTER CODES 
H-Division quarterly report, January-March 1976 (Lawrence 
Livermore Lab), 1:19883 (UCRL-50028-76-1) 
FLUID MECHANICS/DIFFUSION 
Numerical study of turbulent diffusion (Gaussian diffusio 
velocity fields, small eddies, two-particle dispersion), 1: 31524 
(UCRL-51962) 
FLUIDIZED BED/HEAT TRANSFER 
Bubble behavior on the scale-up of fluidized bed heat 
exchangers. Quarterly technical progress letter, | December 
1975-29 February 1976, 1:20301 (PERC-0055-2) 
Fluid dynamics of a fluidized bed packed with heat exchangers. 
Interim report, February-May 1976, 1:18580 (FE-2256-1) 
FLUIDIZED BED/HYDRODYNAMICS 
Cocurrent three-phase fluidized bed. Part 3, 1:20298 
(ORNL/MIT-216) 
FLUIDIZED BED/MULTIPHASE FLOW 
Cocurrent three-phase fluidized bed. Part 3, 1:20298 
(ORNL/MIT-216) 
FLUIDIZED BED/RESEARCH PROGRAMS 
Bubble behavior on the scale-up of fluidized bed heat 
exchangers. Quarterly technical progress letter, | December 
1975-29 February 1976, 1:20301 (PERC-0055-2) 
FLUIDIZED-BED COMBUSTION/FLOWSHEETS 
Pressurized fluidized-bed combustor and turbine power 
generation, 1:18572 (ERDA-113-75/1) 
FLUIDIZED-BED COMBUSTION/HEAT TRANSFER 
Fluid dynamics of a fluidized bed packed with heat exchangers. 
Interim report, February-May 1976, 1:18580 (FE-2256-1) 
Modeling of a fluidized bed combustor with immersed tubes. 
— report, December-February 1975-76, 1:18578 (FE- 
1787-3) 
FLUIDIZED-BED COMBUSTION/MATHEMATICAL MODELS 
Modeling of a fluidized bed combustor with immersed tubes. 
Quarterly report, December-February 1975-76, 1:18578 (FE- 
1787-3) 
FLUIDIZED-BED COMBUSTION/RESEARCH PROGRAMS 
Coal power and combustion. Quarterly report, April-June 1975, 
1:18570 (ERDA-76-3 1-2) 
Multicell fluidized-bed boiler, 1:18571 (ERDA-113-75/1) 
R and D planning assistance services, 1:18576 (ERDA-113- 
75/1) 
Supportive studies of pressurized fluidized-bed combustion, 
1:18573 (ERDA-113-75/1) 
FLUIDIZED-BED COMBUSTION/TEST FACILITIES 
Coal power and combustion. Quarterly report, April-June 1975, 
1:18570 (ERDA-76-3 1-2) 
FLUIDS 
See also GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
FLUIDS/MOTION 
Fluid motion due to a rotating disk, 1:20513 
FLUORESCENCE 
Photochemistry and enzymology of photosynthesis. Annual 
progress report, May 1, 1975-April 30, 1976, 1:21087 (COO- 
3326-47) 
FLUORESCENCE SPECTROSCOPY/MEASURING 
INSTRUMENTS 
Phosphorimeter for measurements of triplet diffusion (Delayed 
fluorescence), 1:20807 
FLUORIDES/REMOVAL 
Method for removing fluoride ions from UO, powders (Patent; 
pyrohydrolysis), 1:18701 
FLUORIDES/TOXICITY 
Toxic hazards research unit annual technical report: 1974. Final 
report, Jun 1973-May 1974, 1:21303 (AD-A-011559) 
FLUORIDES/ULTRAVIOLET SPECTRA 
Optical spectra of the difluoride, dichloride, and trichloride ions 
in the matrix-isolated M*F,~, M*Cl,~, and M*Cl;~ species 
(17°K; characterization of unstable intermediates; M = Na, Li, 
or K), 1:20227 
FLUORIMETERS/ON-LINE CONTROL SYSTEMS 
On-line computer control of a luminescent spectrometer with 
off-line computer data processing and display, 1:20805 
FLUORINATED ALIPHATIC HYDROCARBONS/THERMAL 
CONDUCTIVITY 
Prediction of transport properties of gases using classical 
nonspherical models (CH,4, CD,, CF,, CO; thermal 
conductivity and viscosity), 1:20213 
FLUORINATED ALIPHATIC HYDROCARBONS/VIRIAL 
EQUATION 
Calculation of the second virial coefficient for dipolar and 
quadrupolar polyatomic gases, 1:21526 (IS-T-703) 
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FLUORINATED ALIPHATIC HYDROCARBONS/VISCOSITY 
Prediction of transport properties of gases using classical 
nonspherical models (CH4, CD,, CF,, CO; thermal 
conductivity and viscosity), 1:20213 
FLUORINE/ABSORPTION SPECTROSCOPY 
Method of determining fluorine concentration by means of 
atomic absorption, 1:20184 (INEL-TR-3) 
FLUORINE/PRECIPITATION 
Recovery of fluorine, uranium, and rare earth metal values from 
phosphoric acid by-product brine raffinate (Patent), 1:18688 
FLUORINE 19 REACTIONS/FUSION REACTIONS 
Some decay properties of Ir, 1:21774 (COO-2186-28) 
FLUORINE 19 TARGET/PROTON REACTIONS 
Beta-ray branching in the decay of ‘Ne, 1:21734 
FLUORINE 20/ENERGY LEVELS 
Additional 1* states in *°F, 1:21735 
FLUORINE CHLORIDES 
See CHLORINE FLUORIDES 
FLUORINE IODIDES 
See IODINE FLUORIDES 
FLUOROD 
See RPL DOSEMETERS 
FLUORODEOXYURIDINE 
See FUDR 
FLUX CORED ARC WELDING 
See ARC WELDING 
FLY ASH/BIBLIOGRAPHIES 
Fly ash (a bibliography with abstracts). Report for 1964-Jul 
1975, 1:18523 (NTIS/PS-75/646) 
FLY ASH/CHEMICAL COMPOSITION 
Effect of chemical composition on surface resistivity of fly ash. 
Final report, Apr 1974-Apr 1975, 1:18512 (PB-244885) 
FLY ASH/ELECTRIC CONDUCTIVITY 
Effect of chemical composition on surface resistivity of fly ash. 
Final report, Apr 1974-Apr 1975, 1:18512 (PB-244885) 
Techniques for measuring fly ash resistivity. Final report, 
1:18527 (PB-244140) 
FLY ASH/SORPTIVE PROPERTIES 
Evaluation of the adsorptive properties of fly ash with reference 
~ a pulp and paper mill waste effluent, 1:18506 (BM-IC- 
640) 


FLY ASH/USES 
Environmentally acceptable landfill from AQCS sludge, 1:18508 
(CONF-741070-) 
Upgrading solid wastes from the coal industry, 1:18514 
FLY ASH/WASTE DISPOSAL 
Characterization and utilization of municipal and utility sludges 
and ashes. Volume III. Utility coal ash. Final report, 1:18511 
(PB-244312) 
FLY WHEELS/BIBLIOGRAPHIES 
Design and applications of flywheels. A bibliography with 
abstracts. Search period covered: 1964-October 1975 
(Bibliography-69 citations), 1:19399 (NTIS/PS-75/743) 
FLY WHEELS/DESIGN 
Design and applications of flywheels. A bibliography with 
abstracts. Search period covered: 1964-October 1975 
(Bibliography-69 citations), 1:19399 (NTIS/PS-75/743) 
FLY WHEELS/USES 
Design and applications of flywheels. A bibliography with 
abstracts. Search period covered: 1964-October 1975 
(Bibliography-69 citations), 1:19399 (NTIS/PS-75/743) 
FM DEVICES 
Observation of inverted population levels in the FM-1 Spherator, 
1:22038 (MATT-1241) 
FM DEVICES/IMPURITIES 
Carbon influx flow rate in an ohmically heated plasma in the 
FM-1 spherator, 1:21960 (MATT-1250) 
FOLIC ACID/BIOSYNTHESIS 
Synthesis of pteroylglutamic acid-3',5'-?H, by trifluoracetic acid 
catalyzed exchange with deuterium oxide, 1:21081 (CONF- 
751027-9) 
FOLIC ACID/LABELLING 
Synthesis of pteroylglutamic acid-3’,5'-*H, by trifluoracetic acid 
catalyzed exchange with deuterium oxide, 1:21081 (CONF- 
751027-9) 
D 
See also BEVERAGES 
FRUITS 
MILK 
VEGETABLES 
FOOD/BIOLOGICAL RADIATION EFFECTS 
Chemical consequences of irradiating nucleic acids, 1:20265 
(UCLA- 12-1063) 
FOOD/CONTAMINATION 
Environmental surveillance at Hanford for CY-1975, 1:20943 
(BNWL-1979) 
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OCTOBER 1976 


FOOD/INDUSTRY 
Application of solar energy in the food processing industry, 
1:18936 (CONF-750761-1) 
FOOD/PRODUCTION 
Potential impact of energy farming for conserving the fossil-fuel 
energy requirements of food production, 1:19649 
FOOD/RADIATION MONITORING 
Environmental surveillance at Hanford for CY-1975, 1:20943 
(BNWL-1979) 
Environmental surveillance at Los Alamos during 1975, 1:20951 
(LA-6321-MS) 
FOOD CHAINS/COMPARATIVE EVALUATIONS 
Gaseous radioiodine transport in the air-forage-cow-milk system 
("I transport), 1:20945 (EMSL-LV-539-2) 
FORCED DRAFT COOLING TOWERS 
See MECHANICAL DRAFT COOLING TOWERS 
FOREST LITTER/STRATIFICATION 
Analysis of litterfall in a deciduous forest on Walker Branch 
Watershed, Tennessee: data stratification by two alternative 
methods (Multivariate techniques), 1:21005 
FORESTS 
Nutrient concentrations in plants in the Brookhaven Oak-Pine 
Forest, 1:21138 
Particulate dispersion from sources within a forest, 1:20870 
FORESTS/CHRONIC IRRADIATION 
Boreal Forest canopy cover changes after eighteen months of 
chronic gamma irradiation, 1:21217 
FORESTS/COMMUNITIES 
Structural niches in a forest floor small mammal community, 
1:20973 (ORNL-TM-5004) 
FORESTS/ENERGY TRANSFER 
Evaporation of intercepted rainfall from a forest stand: an 
analysis by simulation, 1:20979 
FORESTS/MATHEMATICAL MODELS 
Some sensitivity analyses of an hourly soil-plant water relations 
model, 1:20974 (ORNL/TM-5343) 
FORESTS/SAMPLING 
Comparison of species ordination results from plot and stand 
data, 1:21006 
FORMALDEHYDE FUEL CELLS/CATALYSTS 
Electrochemical behavior of tungsten carbide electrodes, 
1:19751 
Platinum catalysts modified by adsorption or mixing with 
inorganic substances, 1:19750 
FORMIC ACID/OXIDATION 
Effect of lead on the anodic oxidation of formic acid on 
platinum (Lead-coated anode), 1:19772 
FORMIC ACID FUEL CELLS/CATALYSTS 
Effect of alloying components on the catalytic activity of 
platinum in the case of carbonaceous fuels, 1:19748 
Electrocatalytic activity of different sulfides of cobalt and nickel, 
1:19740 
Electrochemical behavior of tungsten carbide electrodes, 
1:19751 
Platinum catalysts modified by adsorption or mixing with 
inorganic substances, 1:19750 
FORMIC ACID FUEL CELLS/ELECTROCHEMISTRY 
Effect of lead on the anodic oxidation of formic acid on 
platinum (Lead-coated anode), 1:19772 
Reactivity of surface oxides in fuel oxidations, 1:19768 
FORMYLPTEROIC ACID 
See FOLIC ACID 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FOSSIL FUELS 
See also COAL 
KEROSENE 
NATURAL GAS 
PEAT 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/FLUIDIZED-BED COMBUSTION 
Fluid dynamics of a fluidized bed packed with heat exchangers. 
Interim report, February-May 1976, 1:18580 (FE-2256-1) 
FOSSIL FUELS/FORECASTING 
Overview: energy in our future, 1:19535 
FOSSIL FUELS/HEALTH HAZARDS 
Health effects of energy production and conversion, 1:19474 
FOSSIL FUELS/NET ENERGY 
Net energy analysis: an energy balance study of fossil fuel 
resources, 1:19450 
FOSSIL-FUEL POWER PLANTS 
Pressurized fluidized-bed combustor and turbine power 
generation, 1:18572 (ERDA-113-75/1) 


FOSSIL-FUEL POWER PLANTS/HEALTH HAZARDS 


FOSSIL-FUEL POWER PLANTS/ASHES 

Characterization and utilization of municipal and utility sludges 
and ashes. Volume III. Utility coal ash. Final report, 1:18511 
(PB-244312) 

Hazardous emission characterization of utility boilers. Final 
report, Nov 1973-Jul 1975 (TVA's Widows Creek plant), 
1:19047 (PB-245017) 

FOSSIL-FUEL POWER PLANTS/BINARY-FLUID SYSTEMS 

Advanced energy conversion (97 references), 1:19631 

FOSSIL-FUEL POWER PLANTS/BOILER FUEL 

Environmental effects of solid waste as a supplemental fuel, 
1:18880 (IS-3852) 

Power plant process (Patent), 1:19040 

FOSSIL-FUEL POWER PLANTS/BOILERS 

Dynamic model for mystic No. 4, 1:19027 (CONF-741189-) 

Model evaluation and applications, 1:19028 (CONF-741189-) 

Retrofitting oil and gas-fired boilers for low Btu gas, 1:19032 
(CONF-741189-) 

FOSSIL-FUEL POWER PLANTS/CHEMICAL EFFLUENTS 

Atmospheric sciences annual progress report, 1974 
(Meteorology of coastal areas; atmospheric aerosols; detection 
of nitrogen and sulfur in air samples), 1:20854 (BNL-50485) 

Study of the emissions from major air pollution sources and their 
atmospheric interactions. Progress report, | Nov 1972-31 Oct 
1974, 1:20903 (PB-242581) 

FOSSIL-FUEL POWER PLANTS/COAL 

Greater coal utilization. Joint hearings before the Committees on 
Interior and Insular Affairs and Public Works, United States 
Senate, Ninety-Fourth Congress, First Session on S. 1777. 
Parts 1, 2, and 3. Appendix, 1:19577 

FOSSIL-FUEL POWER PLANTS/COMBINED CYCLES 

Advanced energy conversion (97 references), 1:19631 

Oversight hearings: coal combustion R. D. and D. for utility 
power-plants and industrial uses. Hearings before the 
Subcommittee on Energy Research, Development, and 
Demonstration (Fossil Fuels) of the Committee on Science 
and Technology, U.S. House of Representatives, Ninety- 
Fourth Congress, First Session. Volume II, 1:19583 

FOSSIL-FUEL POWER PLANTS/CONTROL SYSTEMS 

Optimal dynamic generation control using variable pressure 

steam generators, 1:19031 (CONF-741189-) 
FOSSIL-FUEL POWER PLANTS/DESIGN 

Externally fired gas turbine for modular integrated utility system 

(MIUS), 1:18574 (ERDA-113-75/1) 
FOSSIL-FUEL POWER PLANTS/ECONOMICS 

Concept for fluidized bed combustion of Consol char using a 
closed-cycle helium power plant with an estimate of the price 
of electric power. Final report, 1:18579 (FE-2201-3) 

Model evaluation and applications, 1:19028 (CONF-741189-) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL EFFECTS 

Analysis of tritium in the atmosphere released by a CTR 
(Comparison of environmental effects of nuclear and fossil- 
fuel power plants), 1:20882 (BNWL-2000(Pt.3)) 

Balanced program plan: analysis for biomedical and 
environmental research. Volume 3. Coal extraction, 
processing, and combustion, 1:18591 (ERDA-116) 

Climate and weather: natural and anthropogenic perturbations 
(Natural and anthropogenic variations), 1:20860 (BNWL- 
2000( Pt.3)) 

Design, construction, and testing of a commercial prototype disc 
diluter. Final report (For monitoring power plant stack gases), 
1:19046 (PB-244117) 

Resource and land investigations (rail) program: an approach to 
environmental assessment with application to western coal 
development. Final report, 1:18546 (PB-244632) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Hazardous emission characterization of utility boilers. Final 
report, Nov 1973-Jul 1975 (TVA's Widows Creek plant), 
1:19047 (PB-245017) 

FOSSIL-FUEL POWER PLANTS/FORECASTING 

Alternatives for the Texas electric power industry. Project N/T- 
4, final report, 1:19602 (NSF-RA-N-74-249) 

FOSSIL-FUEL POWER PLANTS/FUEL FEEDING SYSTEMS 

Planning systems of fuel supply for large thermoelectric power 
stations of the USSR, including mechanization of unloading, 
storing, crushing, and transporting coal from the unloader to 
the boiler bunkers, 1:18564 (ERDA-tr-118) 

FOSSIL-FUEL POWER PLANTS/GASEOUS WASTES 

Environmental effects of solid waste as a supplemental fuel, 
1:18880 (IS-3852) 

FOSSIL-FUEL POWER PLANTS/HEALTH HAZARDS 

Analysis of tritium in the atmosphere released by a CTR 
(Comparison of environmental effects of nuclear and fossil- 
fuel power plants), 1:20882 (BNWL-2000(Pt.3)) 

Balanced program plan: analysis for biomedical and 

environmental research. Volume 3. Coal extraction, 
processing, and combustion, 1:18591 (ERDA-116) 


FOSSIL-FUEL POWER PLANTS/HEALTH HAZARDS 


Use of coal in the Northeast (Environmental impact), 1:21068 
(BNL-50478) 

FOSSIL-FUEL POWER PLANTS/LEGISLATION 

Greater coal utilization. Joint hearings before the Committees on 
Interior and Insular Affairs and Public Works, United States 
Senate, Ninety-Fourth Congress, First Session on S. 1777. 
Parts 1, 2, and 3. Appendix, 1:19577 

FOSSIL-FUEL POWER PLANTS/MATHEMATICAL MODELS 

Dynamic model for mystic No. 4, 1:19027 (CONF-741189-) 

Evolution of a successful modeling program, 1:19026 (CONF- 
741189-) 

Power system transient performance: experience and comments, 
1:19030 (CONF-741189-) 

FOSSIL-FUEL POWER PLANTS/OPERATION 

Optimal dynamic generation control using variable pressure 

steam generators, 1:19031 (CONF-741189-) 
FOSSIL-FUEL POWER PLANTS/PERFORMANCE 

——- of a successful modeling program, 1:19026 (CONF- 
741189-) 

Power system transient performance: experience and comments, 
1:19030 (CONF-741189-) 

FOSSIL-FUEL POWER PLANTS/PILOT PLANTS 

Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
Sg 1, 1973-June 30, 1974. Volume I, 1:18434 (FE-1514- 

-7) 

Advanced coal gasification system for electric power generation. 
Research and developmemt report No. 81. Interim report No. 
3, July 1, 1974-June 30, 1975, 1:18436 (FE-1514-T-9) 

FOSSIL-FUEL POWER PLANTS/PLANNING 

Planning systems of fuel supply for large thermoelectric power 
stations of the USSR, including mechanization of unloading, 
storing, crushing, and transporting coal from the unloader to 
the boiler bunkers, 1:18564 (ERDA-tr-118) 

FOSSIL-FUEL POWER PLANTS/RESEARCH PROGRAMS 

Advanced coal gasification system for electric power generation. 
Quarterly progress report, second quarter, fiscal year 1976, 
1:18433 (FE-1514-45) 

Oversight hearings: coal combustion R. D. and D. for utility 
power-plants and industrial uses. Hearings before the 
Subcommittee on Energy Research, Development, and 
Demonstration (Fossil Fuels) of the Committee on Science 
and Technology, U.S. House of Representatives, Ninety- 
Fourth Congress, First Session. Volume II, 1:19583 

FOSSIL-FUEL POWER PLANTS/SCRUBBERS 

EPA alkali scrubbing test facility: advanced program. Progress 
report No. 1, Oct 1974-Apr 1975 (TVA’s Shawnee plant), 
1:18513 (PB-245279) 

FRANCE/COAL MINING 
Coal mining production program and research policies in 
France, 1:18397 
FRANCE/LMFBR TYPE REACTORS 
LMFBR Program in France, 1:19137 (ERDA-76-14) 
FRANCE/NUCLEAR INDUSTRY 
Nuclear European cooperation and nationalization, 1:19494 
FREE RADICALS 
See RADICALS 
FRESH WATER/PRODUCTION 
Energy consumption for production of shipboard freshwater, 
1:19627 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FROGS/CONTAMINATION 

Biological half-life and distribution of radiocesium in a 

—— population of green treefrogs Hyla cinera, 


FRUITS 
(Edible parts of plants only.) 
FRUITS/SOLAR DRYING 
Research on the application of solar energy to the food drying 
industry. Quarterly report No. 1, 1 Jan-31 Mar 75, 
1:18937 (PB-242160) 
FTR REACTOR 
See FFTF REACTOR 
FUDR 
( Fluorodeoxyuridine.) 
FUDR/BIOSYNTHESIS 
Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Technical progress report, June 1, 1975- 
December 22, 1975 (UV radiation), 1:21086 (COO-2468-2) 
FUDR/RADIOSENSITIVITY EFFECTS 
Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Technical progress report, June 1, 1975- 
December 22, 1975 (UV radiation), 1:21086 (COO-2468-2) 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
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FUEL ASSEMBLIES/CRITICALITY 

Experimental verification of wet fuel storage criticality analyses, 

1:19380 (WCAP-8683) 
FUEL ASSEMBLIES/DESIGN 

Core engineering. Fifty-seventh quarterly 
December 1975 
(GEAP-10028-57) 

Fuel assembly for gas-cooled nuclear reactors (Patent), 1:19123 

Plutonium fuel adjacent burnable poison (Patent), 1:19265 

FUEL ASSEMBLIES/PERFORMANCE 

Contribution to evaluation of mixed oxide core performance 
from data obtained in Italian experimental programs, 1:19260 
(IAEA-175) 

FUEL ASSEMBLIES/POWER DISTRIBUTION 

Power distribution requirements for transient proof testing in 37- 

pin bundles (LMFBR), 1:19361 (LAMS-NUREG-6286) 
FUEL ASSEMBLIES/SPACERS 

Grid for nuclear fuel assembly (Patent), 1:19267 

Industrial technique (Patent; reactor fuel assembly spacers), 
1:19264 

Nuclear fuel subassembly (Patent), 1:19262 

Nuclear fuel rod frame with fuel rods positioned by moveable 
member (Patent), 1:19266 

FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/ANNEALING 

Method of operating a water-cooled nuclear reactor (Patent; 

zircaloy; UO,), 1:19083 
FUEL CANS/FAILURES 

Effects of internal surface flaws, iodine concentration and 
temperature on the stress corrosion cracking behavior of 
Zircaloy-4 tubing (LWBR Development Program), 1:19162 
(WAPD-TM-1248) 

FUEL CANS/FINS 

Evaluation of integrally finned cladding for LMFBR fuel pins, 
1:19145 (HEDL-SA-972) 

FUEL CANS/PERFORMANCE TESTING 

Cladding properties under simulated fuel pin transients 
(LMFBR), 1:19149 (HEDL-SA-1028) 

LMFBR mixed-oxide fuels development semiannual report, 
1:19150 (HEDL-TME-75-72) 

Some high temperature mechanical properties of internally 
pressurized Zircaloy-4 tubing. LWBR development program, 
1:19161 (WAPD-TM-1243) 

FUEL CANS/RESEARCH PROGRAMS 

LMFBR mixed-oxide fuels development semiannual report, 

1:19150 (HEDL-TME-75-72) 
FUEL CANS/STRESS ANALYSIS 

Simplified method of computing clad and fuel strain and stress 

during irradiation (LMFBR), 1:19160 (UCLA-ENG-7591) 
FUEL CANS/UNDERGROUND DISPOSAL 

Thermal analysis of a fuel cladding repository pilot plant in salt, 
1:18786 (ORNL/TM-5221) 

FUEL CELL POWER PLANTS/DESIGN 

Multimegawatt fuel cell power system (576-kW modular units 
for short high-power aerospace applications), 1:19705 

FUEL CELL POWER PLANTS/FEASIBILITY STUDIES 
Fuel-cell power system for central-station power generation 
using coal as a fuel, 1:19702 
FUEL CELL POWER PLANTS/REVIEWS 
Advanced energy conversion (97 references), 1:19631 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
ALCOHOL FUEL CELLS 
AMMONIA FUEL CELLS 
BIOCHEMICAL FUEL CELLS 
COAL FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDRAZINE FUEL CELLS 
HYDROCARBON FUEL CELLS 
HYDROGEN FUEL CELLS 

New Class of electric cells and the phenomenon of compensated 
diffusion (Study of fuel cell consisting of two graphite 
electrodes in distilled water), 1:19694 

FUEL CELLS/ANODES 
Properties of Raney mixed catalysts in fuel cell anode, 1:19732 
FUEL CELLS/BIBLIOGRAPHIES 

Electrochemical reactions at surfaces (a bibliography with 
abstracts). Report for 1964-Jul 1975, 1:20253 (NTIS/PS- 
75/644) 

FUEL CELLS/CATALYSIS 
Some basic aspects of electrocatalysis (53 references), 1:19778 
FUEL CELLS/CATALYSTS 

Electrochemical behavior of tungsten carbide electrodes 
(Various fuels in acid and alkaline electrolytes), 1:19751 

eee ory and catalysis of the oxygen dissolution reaction, 
1:1971 


November- 


January 1976 (LMFBR), 1:19141 


OCTOBER 1976 


Method of manufacturing fuel cell electrodes (Patent; silver 
oxide and activated carbon catalyst), 1:19762 
Organic catalysts for oxygen reduction (Chelates), 1:19754 
and properties of poly(tetrafluoroethylene )-bound 
electrodes from Raney catalysts, 1:19731 
Properties of Raney mixed catalysts in fuel cell anode, 1:19732 
Raney catalysts, 1:19749 
FUEL CELLS/CATHODES 
Fabrication and properties of hydrophobic air-breathing 
cathodes for cells with alkaline electrolytes (Ag-Teflon 
cathodes), 1:19716 
me ory and catalysis of the oxygen dissolution reaction, 
: 14 
Method of manufacturing fuel cell electrodes (Patent; silver 
oxide and activated carbon catalyst), 1:19762 
Physicochemical evaluation of some fixed-zone air cathodes, 
1:19715 
Some aspects of the oxygen electrode, 1:19766 
Supplementary activation of vegetable charcoal electrodes for 
fuel cells, 1:19719 
FUEL CELLS/COOLING SYSTEMS 
Corrosion protection for a fuel cell coolant system (Patent), 
1:19761 
FUEL CELLS/ELECTROCHEMISTRY 
Basic research in electrocatalysis, 1:19773 
Fuel cells and the theory of metals, 1:19776 
Reactivity of surface oxides in fuel oxidations, 1:19768 
Some aspects of oscillatory kinetics in fuel oxidations, 1:19769 
FUEL CELLS/ELECTRODES 
Disperse catalyst generators, 1:19738 
Electrolyte conductivity and internal pressure in a liquid-gaseous 
porous electrode, 1:19739 
Inert gas operation of gas diffusion electrodes, 1:19746 
Method for the preparation of base materials for electrode 
preparation for fuel elements, 1:19744 
Preparation and properties of poly(tetrafluoroethylene )-bound 
electrodes from Raney catalysts, 1:19731 
Problems in extending the dimensions of thin air and hydrogen 
electrodes, 1:19747 
Second-order porous electrodes for fuel cells theory and 
experiments, 1:19741 
Structure of hydrophobic gas diffusion electrodes (Pt-Teflon 
electrodes; mathematical model), 1:19717 
Structure of hydrophobic gas diffusion electrodes, 1:19757 
Thin film fuel cell electrodes (Sputtered platinum films), 
1:19758 
FUEL CELLS/FUEL SYSTEMS 
Inert gas operation of gas diffusion electrodes, 1:19746 
FUEL CELLS/MATHEMATICAL MODELS 
Structure of hydrophobic gas diffusion electrodes (Pt-Teflon 
electrodes; mathematical model), 1:19717 
FUEL CELLS/MEETINGS 
From electrocatalysis to fuel cells (Book), 1:19689 
Third international symposium on fuel cells, Brussels, Belgium, 
16-20 June 1969, 1:19686 
FUEL CELLS/POISONING 
Effect of H,S poisoning on the IR-spectrum of CO and COS 
adsorbed on alumi pported platinum, 1:19771 
FUEL CELLS/RESEARCH PROGRAMS 
Electrochemistry program at USAECOM, 1:19699 
FUEL CELLS/REVIEWS 
Fuel cells for practical energy conversion systems, 1:19688 
Introduction: types of fuel cells (Classification by temperature 
and fuel), 1:19687 
Outlook for alkaline fuel cell batteries, 1:19698 
FUEL CELLS/USES 
Fuel cells as selective detector in gas chromatography: anodic 
oxidation of alcohols on gas diffusion electrodes, 1:19764 
FUEL CYCLE 
See also PLUTONIUM RECYCLE 
Alternatives for managing wastes from reactors and post-fission 
— in the LWR fuel cycle. Volume 1. Summary: 
alternatives for the back of the LWR fuel cycle types and 
properties of LWR fuel cycle wastes projections of waste 
quantities; selected glossary, 1:18724 (ERDA-76-43(Vol.1)) 
Nuclear fuel cycle, 1:19496 
FUEL CYCLE/ECONOMICS 
Development of a procedure for evaluating the economics of 
process options in commercial HTGR fuel cycle, 1:19118 
(ORNL/TM-S5125) 
Economic incentives of short out-of-reactor time for fast breeder 
reactor fuel, 1:19146 (HEDL-SA-978) 
FUEL ELEMENT CLUSTERS/FLOW BLOCKAGE 
Suggestions for the interpretation of temperature noise 
measurements in a heated linear bundle in a water loop, 
1:19218 (EUR-5340) 


FUEL FEEDING SYSTEMS/COMPARATIVE 


FUEL ELEMENT CLUSTERS/FLUID FLOW 

Fast reactor programme. Combined second and third quarters 
1975 progress report, 1:19353 (EURFNR-1324) 

FUEL ELEMENT CLUSTERS/HEAT TRANSFER 

Fast reactor programme. Combined second and third quarters 

1975 progress report, 1:19353 (EURFNR-1324) 
FUEL ELEMENT FAILURE 

Mode of failure of LMFBR fuel pins, 1:19143 (HEDL-SA-902) 

Safety consequences of local initiating events in an LMFBR, 
1:19332 (ANL-75-73) 

FUEL ELEMENT FAILURE/MATHEMATICAL MODELS 

CEPAN: method of analyzing creep collapse of oval cladding 
(LWR; zircaloy cladding), 1:19076 (CENPD-187-A) 

Computer-code formulation for three-dimensional hexcan 
response coupled with internal hydrodynamics (LMFBR), 
1:19335 (ANL-76-17) 

FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 

Post-failure phenomena in LMFBR TOP accidents. Quarterly 
progress report, October 1, 1975-December 31, 1975, 
1:19364 (NP-20921) 

FUEL ELEMENT FAILURE/SIMULATION 

Cladding properties under simulated fuel pin transients 
(LMFBR), 1:19149 (HEDL-SA-1028) 

Development of direct-electrical-heating apparatus to study the 
response of nuclear fuels to applied transients (LMFBR), 
1:19392 

Fast reactor programme. Combined second and third quarters 
1975 progress report, 1:19353 (EURFNR-1324) 

FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
FUEL ELEMENTS/DESIGN 

Fuel element for a reactor (Patent), 1:19263 

Gas cooled nuclear reactor fuel elements (Patent), 1:19122 

Nuclear fuel element (Patent), 1:19261 

System design of carbide fuel. Monthly progress letter for April 
1976 (LMFBR), 1:19136 (COO-2426-60) 

FUEL El EMENTS/ELECTRON MICROSCOPY 

SEM and XES in high beta-gamma radiation fields, 1:18697 
(DP-MS-75-109) 

FUEL ELEMENTS/FISSION PRODUCTS 

Behavior and physico-chemical state of fission products in fuel 
elements for pressurized water reactors, 1:19103 (NRC-TR-1) 

FUEL ELEMENTS/MELTDOWN 

Effect of burnup on heat-rating-to-incipient fuel melting: HEDL 

P-20. Interim report (LMFBR), 1:19310 (HEDL-TME-75-63) 
FUEL ELEMENTS/PERFORMANCE 

Operational experience with Westinghouse cores (up to 

December 31, 1975) (PWR), 1:19095 (WCAP-8183(Rev.4)) 
FUEL ELEMENTS/PERFORMANCE TESTING 

Postirradiation results and evaluation of helium-bonded uranium- 
plutonium carbide fuel elements irradiated in EBR-II. Interim 
report (LMFBR), 1:19153 (LA-6249-MS) 

FUEL ELEMENTS/STRESS ANALYSIS 
Simplified method of computing clad and fuel strain and stress 
during irradiation (LMFBR), 1:19160 (UCLA-ENG-7591) 
FUEL ELEMENTS/SUPPORTS 
Means for supporting nuclear fuel (Patent), 1:19269 
FUEL ELEMENTS/TRANSPORT 

Shipping cask for fast reactor fuel elements (3 Dec 1973) 

(Engineering Materials) (6 drawings), 1:20383 (CAPE-2442) 
FUEL ELEMENTS/X-RAY SPECTROSCOPY 

SEM and XES in high beta-gamma radiation fields, 1:18697 
(DP-MS-75-109) 

FUEL FABRICATION PLANTS/OPERATION 

One year of operation of the Belgonucleaire (Dessel) plutonium 
fuel fabrication plant, 1:18699 (IAEA-175) 

FUEL FABRICATION PLANTS/RADIOACTIVE WASTE 

MANAGEMENT 

Radioactive wastes: sources, treatment, and disposal, 1:18723 
(CONF-750733-) 

FUEL FABRICATION PLANTS/REMOTE HANDLING 

EQUIPMENT 

Remote applications in fuel fabrication: panel discussion, 
1:20374 

FUEL FEEDING SYSTEMS 

Continuous process for energy conserving cooperative coal 
feeding and ash removal of continuous, pressurized coal 
gasifiers and the like, and apparatus for carrying out the same 
(Patent), 1:18466 

FUEL FEEDING SYSTEMS/COMPARATIVE EVALUATIONS 

Coal feeder development program. Quarterly technical progress 

report, 1:18440 (FE-1792-4) 


FUEL FEEDING SYSTEMS/COMPARATIVE 168S 


Coal feeder development program. Phase I report, 1:18566 (FE- 
1792-8) 
FUEL FEEDING SYSTEMS/CONTROL SYSTEMS 
tties of coal pulverizers, 1:18562 (CONF-741189-) 
FUEL FEEDING SYSTEMS/PERFORMANCE 

Experimental and process design study of a fast pyrolytic 
gasification process. Quarterly technical report No. 5, April- 
June 1975, 1:18437 (FE-1548-5) 

FUEL FEEDING SYSTEMS/RESEARCH PROGRAMS 
Coal feeder development program. Quarterly technical progress 
report, 1:18440 (FE-1792-4) 
FUEL GAS 
See also HIGH BTU GAS 
LOW BTU GAS 
FUEL GAS/CLEANING 

Process for cleaning and removal of sulfur compounds from low 
Btu fuel gases. Interim report, January-March 1976, 1:18418 
(BNWL-2040) 

FUEL GAS/DESULFURIZATION 

Power plant process (Patent), 1:19040 

FUEL GAS/PRODUCTION 

Fluidized bed combustion process evaluation. (Phase I. Residual 
oil gasification/desulfurization demonstration at atmospheric 
pressure). Volume I. Summary. Report for May 1973-Dec 
1974 on Phase I, 1:18852 (PB-241834) 

Fluidized bed combustion process evaluation. (Phase I. Residual 
oil gasification/desulfurization demonstration at atmospheric 
pressure). Volume II. Appendices. Report for May 1973-Dec 
1974 on phase I, 1:18853 (PB-241835) 

Solar energy research and utilization, 1:19632 (CONF-750733-) 

Underground gasification of coal in the USSR and abroad 
(Book; includes work in USA, USSR, UK, Belgium, Italy, 
France, Poland), 1:18458 (UCRL-Trans-11008) 

FUEL GAS/SYNTHESIS 

Fuel gas from solid carbonaceous fuels (Patent), 1:18876 

Fuel gas production from solid waste. Final report, 28 Jun 1973- 
31 Dec 1974, 1:18854 (PB-245083) 

Low-temperature steam reforming process for hydrocarbons 
(Patent), 1:18874 

Transformation of solids to liquid fuels, 1:18489 

FUEL INJECTION SYSTEMS/MATHEMATICAL MODELS 

Three dimensional numerical modeling of liquid fuel sprays, 

1:19851 (UCRL-77621) 
FUEL OILS/DESULFURIZATION 

Fuels technology: a state-of-the-art review. Environmental 

protection technology series (final), 1:18442 (PB-242535) 
FUEL OILS/PRODUCTION 

50,000-barrel-per-day liquid fuels plant, H-coal process: Wyodak 
coal, an economic analysis, 1:18478 (ERDA-76-56) 

50,000-barrel-per-day liquid fuels plant, H-coal process: Illinois 
coal, an economic analysis, 1:18479 (ERDA-76-56) 

50,000-barrel-per-day liquid fuels plant, SRC process: Wyodak 
coal, an economic analysis, 1:18493 (ERDA-76-55) 
50,000-barrel-per-day liquid fuels plant, SRC process: Illinois 
No. 6 coal, an economic analysis, 1:18494 (ERDA-76-55) 
FUEL OILS/RECOVERY 

At-sea testing of a high seas oil recovery system. Final report, 

1:18629 (AD/A-006938) 
FUEL OILS/SYNTHESIS 

Continuous processing of urban refuse to oil using carbon 
monoxide, 1:18850 (CONr-720361-1) 

Transformation of solids to liquid fuels, 1:18489 

FUEL PELLETS/FABRICATION 

Removal of chloride and fluoride impurities during fabrication of 

(Pu,U )O/sub 2-x/ fuel pellets, 1:18698 (HEDL-SA-1034) 
FUEL PINS/PERFORMANCE TESTING 

Cesium migration in mixed-oxide fuel pins, 1:19253 (HEDL-SA- 
970-S) 

In-reactor performance of ially-prod 
fuel pins, 1:19147 (HEDL-SA-980) 

LMFBR mixed-oxide fuels development semiannual report, 
1:19150 (HEDL-TME-75-72) 

Use of Rover-like systems as drivers for LMFBR fuel pin tests, 
1:19154 (LAMS-NUREG-6246) 

FUEL PINS/RESEARCH PROGRAMS 

LMFBR mixed-oxide fuels development semiannual report, 

1:19150 (HEDL-TME-75-72) 
FUEL PINS/TEST FACILITIES 

Use of Rover-like systems as drivers for LMFBR fuel pin tests, 

1:19154 (LAMS-NUREG-6246) 
FUEL POOLS 

Appendix E to RESAR-3S spent fuel pool cooling and cleanup 

system, 1:19098 (WCAP-8662) 
FUEL REPROCESSING PLANTS 
See also WEST VALLEY PROCESSING PLANT 
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FUEL REPROCESSING PLANTS/DECOMMISSIONING 
Decommissioning reprocessing plants, 1:18703 (CONF-760701- 


1) 
FUEL REPROCESSING PLANTS/ENERGY CONSERVATION 
Energy conservation program, 1:19796 (ARH-SA-259) 
FUEL REPROCESSING PLANTS/EQUIPMENT 
HTGR fuel refab equipment (15 Apr 1974) (Engineering 
Materials) (5 drawings), 1:18712 (CAPE-2465) 
FUEL REPROCESSING PLANTS/LICENSING 
Catalogue and classification of technical safety rules for light- 
water reactors and reprocessing plants, 1:19184 (EUR-5362) 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
MANAGEMENT 
Long-term management of high level wastes (75 million gal of 
high level wastes presently stored by ERDA), 1:18765 
Radioactive wastes: sources, treatment, and disposal, 1:18723 
(CONF-750733-) 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
STORAGE 
Long-term management of high level wastes (75 million gal of 
high level wastes presently stored by ERDA), 1:18765 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTES 
Method for extracting plutonium from the end streams of a 
reprocessing plant for HTR fuel elements, 1:18716 (RFP- 
Trans-191) 
FUEL REPROCESSING PLANTS/SAFETY 
Safety of nuclear power, 1:19498 
FUEL RODS/FABRICATION 
Nuclear fuel pellet loading machine (Patent), 1:19268 
FUEL RODS/GAMMA FUEL SCANNING 
Contribution to evaluation of mixed oxide core performance 
from data obtained in Italian experimental programs, 1:19260 
(IAEA-175) 
Non-destructive gamma-ray spectrometry on irradiated mixed 
oxide fuel rods, 1:19259 (IAEA-175) 
FUEL RODS/PERFORMANCE 
Survey of experience with high performance fuel rods of PWR 
type (UO,; zircaloy 4 cladding), 1:19094 (WCAP-7125) 
FUEL RODS/PERFORMANCE TESTING 
Irradiation performance test of PuO,-UO, fuels by Saxton 
reactor, 1:19093 (IAEA-175) 
FUEL RODS/THERMAL CONDUCTIVITY 
Thermal conductivity of large HTGR fuel rods, 1:19114 (GA-A- 
12910A) 
FUEL-CLADDING INTERACTIONS 
Investigations of the ternary urani 
1:20069 (SAND-76-6027) 
FUEL-COOLANT INTERACTIONS 
The consistent boiling model for fragmentation in mild thermal 
interactions. Boundary conditions, 1:19351 (EUR-5309) 
FUEL-COOLANT INTERACTIONS/COMPUTER 
CALCULATIONS 
Post-failure phenomena in LMFBR TOP accidents. Quarterly 
progress report, October 1, 1975-December 31, 1975, 
1:19364 (NP-20921) 
FUEL-COOLANT INTERACTIONS/SIMULATION 
Experimental study of the thermal interaction for molten tin 
dropped into water (LMFBR), 1:19375 (UCLA-ENG-7592) 
FUELS 
See also AUTOMOTIVE FUELS 
AVIATION FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
Fuels for future electric power, 1:19617 
FUELS/COMPARATIVE EVALUATIONS 
Use of coal and coal-derived fuels in total energy systems for 
MIUS applications. Volume I. Summary report, 1:18582 
(ORNL/HUD/MIUS-27) 
FUELS/CONSUMPTION RATES 
Energy consumption in manufacturing and the Minnesota 
economy, 1:19625 (PB-248056) 
FUELS/DATA COMPILATION 
Energy statistics. A supplement to the summary of national 
transportation statistics, 1:19620 (DOT-TSC-OST-75-33) 
FUELS/DEMAND FACTORS 
Energy statistics. A supplement to the summary of national 
transportation statistics, 1:19620 (DOT-TSC-OST-75-33) 
FUELS/TOXICITY 
Toxic hazards research unit annual technical report: 1974. Final 
report, Jun 1973-May 1974, 1:21303 (AD-A-011559) 


oxygen system, 
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FUGEN ATR 
See JATR REACTOR 
FULTON-1 REACTOR/STEAM SYSTEMS 
os! — plant dynamic simulation, 1:19112 (CONF- 
741189-) 
FULTON-2 REACTOR/STEAM SYSTEMS 
Fulton Station: plant dynamic simulation, 1:19112 (CONF- 
741189-) 
FUMES 
See AEROSOLS 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FUNGI 
See also LICHENS 
NEUROSPORA 
PHYSARUM 
FUNGI/DECOMPOSITION 
Phycomycetes (Phytophthora spp. nov. and Pythium sp. nov.) 
associated with degrading mangrove (Rhizophora mangle) 
leaves, 1:21165 
FUNGI/DISTRIBUTION 
Phycomycetes (Phytophthora spp. nov. and Pythium sp. nov.) 
associated with degrading mangrove (Rhizophora mangle) 
leaves, 1:21165 
FUNGICIDES/COMPATIBILITY 
Evaluation of biocides effects on diesel fuel under prolonged 
storage. Final report, 1:18652 (AD-A-012779) 
FUNGICIDES/DECOMPOSITION 
Fate and persistence of thiram in plants and soils, 1:20994 
Transformation of bisdithiocarbamate fungicides and the 
chemical nature of their residues in plants, 1:20991 
FUNGICIDES/METABOLISM 
Fate and persistence of thiram i. plants and soils, 1:20994 
Transformation of bisdithiocarb:.mate fungicides and the 
chemical nature of their residues in plants, 1:20991 
FURNACES/COMPARATIVE EVALUATIONS 
Use of coal and coal-derived fuels in total energy systems for 
= applications. Volume II, 1:18583 (ORNL/HUD/MIUS- 
) 


FURNACES/EFFICIENCY 
Incinerator overfire mixing demonstration. Final report, 1971- 
74, 1:20544 (PB-245015) 
FURNACES/FUEL CONSUMPTION 
Potential for energy conservation in industry, 1:19516 
FURNACES/GASEOUS WASTES 
Incinerator overfire mixing demonstration. Final report, 1971- 
74, 1:20544 (PB-245015) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


GADOLINIUM/SEPARATION PROCESSES 
Thermodynamics of nitride formation in liquid U-Gd-Sn alloys, 
1:20010 
GADOLINIUM/WORK FUNCTIONS 
Work function and adsorption properties of yttrium group rare 
earth metals, 1:19972 (AD/A-005979) 
GADOLINIUM/X-RAY FLUORESCENCE ANALYSIS 
XRF method for determination of common rare earth impurities 
in high purity yttrium oxide, 1:20174 (BARC-806) 
GADOLINIUM 150/ENERGY LEVELS 
Investigation of the nuclear level structure of °Gd, 1:21776 
(ORO-4322-18) 
Nuclear spectroscopy. Progress report, December 1, 1974-July 
31, 1975, 1:21775 (ORO-4322-14) 
GADOLINIUM 152/ENERGY LEVELS 
Nuclear spectroscopy. Progress report, December 1, 1974-July 
31, 1975, 1:21775 (ORO-4322-14) 
GADOLINIUM 154/ENERGY-LEVEL TRANSITIONS 
Nuclear spectroscopy. Progress report, December 1, 1974-July 
31, 1975, 1:21775 (ORO-4322-14) 
GADOLINIUM ALLOYS/NITRIDATION 
Thermodynamics of nitride formation in liquid U-Gd-Sn alloys, 
1:20010 
GADOLINIUM COMPLEXES 
Fourier transform phosphorus magnetic resonance study of the 
interaction of P-enolpyruvate with the muscle pyruvate kinase- 
gadolinium complex, 1:21100 


GAMMA DOSIMETRY/THERMOLUMINESCENT 


GADOLINIUM COMPOUNDS/CRYSTAL STRUCTURE 

Spectroscopic properties of rare earth borohydrides: Er( BH,)s- 
3THF in pure and mixed crystals. Technical report No. 7, | 
Jan-1 Jun 1975, 1:20200 (AD-A-010856) 

GADOLINIUM ISOTOPES/NUCLEAR STRUCTURE 

Investigation of the nuclear level structure of "Gd, 1:21776 
(ORO-4322-18) 

GADOLINIUM SILICIDES/THERMOELECTRIC PROPERTIES 
Thermoelectric materials evaluation program. Quarterly 
Technical Task Report No. 43, 1:19678 (MMM-2473-0398) 
GAGES (PRESSURE) 

See PRESSURE GAGES 
GALAXIES 

See also MILKY WAY 
GALAXIES/H1 REGIONS 

Aperture synthesis of neutral hydrogen in the galaxy M33, 
1:21391 (AD-A-012479) 

GALAXIES/MASS 

Masses of the galaxies and the mass-energy in the Universe, 

1:21393 
GALILEI TRANSFORMATIONS/LINEAR MOMENTUM 

Does infinite momentum really imply Galilean symmetry, 

1:21597 (CONF-740653-P2) 
GALLIUM/REDUCTION 

Homopolyatomic ions of the post-transition elements: synthesis, 

structure, and bonding, 1:20218 
GALLIUM/SOLUBILITY 

Homopolyatomic ions of the post-transition elements: synthesis, 

structure, and bonding, 1:20218 
GALLIUM/SURFACE TENSION 

Annotated bibliography for liquid metal surface tensions of 
groups III-A, IV-A, and V-A metals (82 references), 1:19964 
(IS-3829) 

GALLIUM ALLOYS/CRITICAL CURRENT 

Critical current of commercial V,;Ga superconducting tapes in 
the temperature range from 4.2 K to T/sub c/. Comparison 
with Nb;Sn and possible use in magnets operated in excess of 
4.2 K, 1:19977 

GALLIUM ALLOYS/ENTROPY 
Phonon properties of A-15 superconductors obtained from heat- 
capacity measurements, 1:19985 
GALLIUM ALLOYS/SUPERCONDUCTIVITY 
Critical properties of V;Ga multifilament wire, 1:20358 
GALLIUM ARSENIDES/PHYSICAL PROPERTIES 

The electrical and metallurgical properties of defects in 
compound semiconductors. Final report, 7 Oct 1968-7 Feb 
1975, 1:20142 (AD-A-011282) 

GALLIUM ARSENIDES/PHYSICAL RADIATION EFFECTS 

Influence of thin implanted layers on the properties of 
transferred electron devices, 1:20149 

Radiation effect on GaAs interface. Final report, Feb 1974-Aug 
1975 (Neutron radiation), 1:20144 (AD-A-015767) 

The electrical and metallurgical properties of defects in 
compound semiconductors. Final report, 7 Oct 1968-7 Feb 
1975, 1:20142 (AD-A-011282) 

GALLIUM PHOSPHIDES/RESEARCH PROGRAMS 

High temperature electronics status report, 1974-1975 (GaP and 
SiC semiconductors for operation at 500°C), 1:20536 (UCID- 
17109) 

GALLIUM SULFIDES/ELECTRICAL PROPERTIES 

Reaction of semiconductors to ion implantation and electron 
bombardment. Final report, 1 Jul 1964-30 Jun 1974, 1:20141 
(AD/A-008737 ) 

GALLIUM SULFIDES/OPTICAL PROPERTIES 

Reaction of semiconductors to ion implantation and electron 
bombardment. Final report, 1 Jul 1964-30 Jun 1974, 1:20141 
(AD/A-008737 ) 

GAMMA CAMERAS 

High energy radiation detector having improved reflective 

backing for phosphor layer (Patent), 1:20694 
GAMMA CAMERAS/COLLIMATORS 

Gamma ray camera system with corrugated collimators (Patent), 

1:20687 
GAMMA CAMERAS/DATA ACQUISITION SYSTEMS 

Introduction to hardware for nuclear medicine data systems 
(CPU, input media, storage, display), 1:22394 (ORO-2401- 
88 


) 
GAMMA CAMERAS/DISPLAY DEVICES 
Gamma camera display system (Patent), 1:20690 
GAMMA CAMERAS/READOUT SYSTEMS 
Scintillating camera (Patent), 1:20681 
GAMMA DETECTION/SHOWER COUNTERS 
Resolving overlaping gammas in a modular neutrals detector, 
1:20762 (LBL-4800) 
GAMMA DOSIMETRY/EXOELECTRON DOSEMETERS 
CaSO,-C-Fe as a new TSEE dosimeter, 1:20736 


GAMMA DOSIMETRY/THERMOLUMINESCENT 


GAMMA 

DOSEM 

Dosimetry method (Patent: sodium sulfate phosphor with 
additives), 1:20747 

Supralinearity in LiF, 1:20711 

Supralinearity and re-evaluation of TLD 600 and TLD 700 in 
mixed neutron and gamma fields, 1:20741 

GAMMA LOGGING/EQUIPMENT 

Natural gamma radiation borehole logging system (Patent), 

1:18685 
GAMMA RADIATION/ATTENUATION 

Additional adjoint Monte Carlo studies of the shielding of 
concrete structures against initial gamma radiation. Final 
report, 1:21848 (AD-A-014504) 

GAMMA RADIATION/BIOLOGICAL RADIATION EFFECTS 

Radioprotective effects of ascorbic acid in barley seeds, 1:21219 

GAMMA RADIATION/SHIELDING 

Additional adjoint Monte Carlo studies of the shielding of 
concrete structures against initial gamma radiation. Final 
report, 1:21848 (AD-A-014504) 

GAMMA RADIOGRAPHY/RADIATION PROTECTION 

Medical x ray and gamma-ray protection for energies up to 10 
MeV: equipment design and use, 1:21230 (NCRP-33) 

GAMMA SOURCES 

(See also specific radioisotopes.) 

GAMMA SOURCES/BIOLOGICAL RADIATION EFFECTS 

Effects of gamma radiation on lichens. Progress report, July 1, 
1975-March 31, 1976, 1:21216 (COO-2085-16) 

GAMMA SPECTROMETERS/DESIGN 

High resolution x- and gamma-ray coincidence spectrometry, 
1:20752 (BNWL-SA-5647) 

Scintillation spectrometer (Patent; well type), 1:20754 

GAMMA SPECTROMETERS/SHOWER COUNTERS 

Liquid argon neutrals detector (LAND) for PEP, 1:20761 (LBL- 
4800) 

GAMMA SPECTROMETERS/STABILIZATION 

Methods and apparatus for stabilizing the gain of a radiation 
detector (Patent; using reference radiation source; for y 
spectrometer used in y--y logging), 1:20816 

GAMMA SPECTROSCOPY/DATA TRANSMISSION 

Interprocessor interface for data transfer between PDP-8/L and 
NOVA 1220 dedicated gamma energy analysis systems, 
1:20172 (ARH-CD-402) 

GAMMA TRANSMISSION SCANNING 
See PHOTON TRANSMISSION SCANNING 
GAMMA TRANSPORT THEORY/COMPUTER CODES 

ANISN-L, a CDC-7600 code which solves the one-dimensional, 
multigroup, time dependent transport equation by the method 
of discrete ordinates, 1:21853 (UCID-17106) 

SAM-CE: a three dimensional Monte Carlo code for the solution 
of the forward neutron and forward and adjoint gamma ray 
transport equations. Revision C, 1:21839 (AD-A-011847) 

TARTNP user’s manual (Monte Carlo method), 1:21527 
(UCID-17026) 

GAMMA-GAMMA LOGGING/GAMMA SPECTROMETERS 
Methods and apparatus for stabilizing the gain of a radiation 
detector (Patent; using reference radiation source; for y 

spectrometer used in y--y logging), 1:20816 
GARIGLIANO REACTOR/FUEL ELEMENTS 

Investigations on radioactive fission product correlations: gamma 
spectrometry measurements on spent fuel assemblies of the 
Garigliano reactor, 1:19077 (EUR-5289) 

GARRETT PROCESS 

Shale from oil shale economically, 1:18666 (CONF-741070-) 
GAS BEARINGS/USES 

Production applications of air bearings, 1:20310 (Y/DA-6687) 
GAS CENTRIFUGATION/ENVIRONMENTAL EFFECTS 

Expansion of U.S. uranium enrichment capacity. Final 
environmental statement, 1:18690 (ERDA-1543) 

GAS CENTRIFUGATION/VACUUM SYSTEMS 

Vacuum system of the Almelo isotope separation plant in the 

Netherlands, 1:18692 (K-Trans-82) 
GAS CHROMATOGRAPHY 
Fuel cells as selective detector in gas chromatography: anodic 
oxidation of alcohols on gas diffusion electrodes, 1:19764 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also GCFR REACTOR 
GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/FUEL ASSEMBLIES 
Fuel assembly for gas-cooled nuclear reactors (Patent), 1:19123 
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GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW/NUMERICAL SOLUTION 
Implicit scheme for calculating the flow of a viscous heat- 
gas, 1:20511 (UCRL-Trans-10791) 
GAS FLOW/SIMULATION 
Combination model for simulating transient gas flow in a 
vertically fractured reservoir, 1:18661 (BM-RI-7890) 
GAS FUELED REACTORS/DESIGN 
Gaseous fuel nuclear reactor research, 1:19325 (CONF-741070- 


) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
GAS LASERS/BIBLIOGRAPHIES 

Bibliography of Soviet laser developments, No. 18, October- 

December 1974, 1:20392 (AD-A-010558) 
GAS LASERS/DESIGN 

Direct nuclear pumped neon-nitrogen laser, 1:20413 (COO- 
2007-76P) 

Gas laser tube with stray light restriction (Patent), 1:20496 

High flow metal halide vapor laser (Patent), 1:20473 

High power flowing gas laser with profiled electron beam 
excitation (Patent), 1:20455 

Laser device (Patent; method for preventing cathode 
sputtering), 1:20502 

Tubular laser (Patent), 1:20460 

GAS LASERS/DISSOCIATION 
Some processes in laser that use halide dissociation, 1:20472 
GAS LASERS/EMISSION SPECTRA 

Fluctuations of two-mode emission from a ring laser, 1:20481 

Submillimeter laser using formic acid vapour pumped with 
carbon dioxide laser radiation, 1:20436 

GAS LASERS/ENERGY STORAGE 

Magnetic enhancement of the energy storage capability in a 
laser power amplifier. Technical report, 1 Sep-31 Dec 1973, 
1:20407 (AD-A-014727) 

GAS LASERS/ENERGY TRANSFER 

Collisional energy transfer and topics related to the gas laser 
mechanism. Final report, 1 Dec 1972-31 Dec 1974, 1:20390 
(AD/A-008953) 

Energy transfer in gas laser materials. Final report, 16 Mar 
1969-14 May 1975, 1:20395 (AD-A-011734) 

GAS LASERS/EXCITATION 

Electron beam energy deposition and vuv efficiency 
measurements in rare gases, 1:20417 (SAND-76-5122(Vol.2)) 

Selective excitation in charge-transfer collisions with Ne, , 
1:21515 

GAS LASERS/FLUCTUATIONS 

Experimental investigation of the fluctuations of the intensity of 

emission from a two-mode helium-neon laser, 1:20431 
GAS LASERS/FLUID FLOW 

Analysis of a helium pressurant loading system for a fluid supply 
system (FSS). Final report, 1 Jan-31 Jul 1974, 1:20403 (AD- 
A-013774/5ST) 

Analysis of a fluid supply system (FSS). Final report, | Jan-31 
Jul 1974, 1:20404 (AD-A-014322) 

GAS LASERS/GAMMA RADIATION 
Possible development of a y-ray laser, 1:20488 
GAS LASERS/MATHEMATICAL MODELS 

Numerical rate equation model for the He-Cs charge exchange 

laser, 1:20414 (LA-6298-MS) 
GAS LASERS/MODULATION 
Device for modulating intensity of light rays generated from gas 
laser (Patent), 1:20476 
GAS LASERS/NUCLEAR PUMPING 
Direct nuclear pumped (DNP) lasers, 1:20412 (COO-2007-71P) 
GAS LASERS/OPERATION 

High pressure ultraviolet laser operating on a mixture of Ar and 
Ng, 1:20443 

Studies of e-beam pumped molecular lasers. Semiannual report, 
1 Feb-30 Jun 1975 (Ar-I,), 1:20401 (AD-A-013559) 

GAS LASERS/OPTICAL PUMPING 

Submillimeter HCOOH, DCOOH, DCOOD, and DCOOD laser, 

1:20464 
GAS LASERS/PERFORMANCE 

Gas-dynamic nitrous oxide laser, 1:20434 

Parameters of the pulsed phosphorus laser system. Final report, 
15 Jan-15 Mar 1974, 1:20387 (AD-A-007694) 

Pulse amplification characteristics of a laser amplifier in a 
magnetic field. Interim technical report, 1 Mar-15 Apr 1975, 
1:20408 (AD-A-014728) 

Studies of the coaxial diode xenon vuv laser, 1:20416 (SAND- 
76-5122(Vol.2)) 

GAS LASERS/POPULATION INVERSION 

Calculation of the population density and power output of ion 

lasers (Noble gases), 1:20426 (UCRL-Trans-10774) 
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Population inversion of vibrational levels in a high-pressure 
molecular gas pumped by laser radiation, 1:20433 
GAS LASERS/POWER 
Application of selective rotatable mirrors in a single-mode He- 
Ne laser with 100 mW output power, 1:20485 
Calculation of the population density and power output of ion 
lasers (Noble gases), 1:20426 (UCRL-Trans-10774) 
Experimental investigation of the saturation in a helium-neon 
laser, 1:20437 
Pulsed uv nitrogen laser: dynamical behavior, 1:20479 
GAS LASERS/REACTION KINETICS 
Formal kinetics of reactions occurring in photodissociative gas 
lasers (CFI), 1:20428 (UCRL-Trans-10783) 
GAS LASERS/RESEARCH PROGRAMS 
Fundamental mechanisms of nonequilibrium MFD lasing 
phenomena. Interim report, | Mar 1974-28 Feb 1975, 
1:20398 (AD-A-012691) 
Semiannual status report No. 127, 1 July through 31 Dec 1974, 
1:20525 (AD-A-010925) 
GAS LASERS/WINDOWS 
Subsonic flow aerodynamic window for high energy laser 
(Patent), 1:20474 
GAS TURBINES 
Combined cycle electric power plant having a control system 
which enables dry steam generator a during gas 
turbine operation (Patent), 1:19021 
GAS TURBINES/BEARINGS 
Baseline gas turbine program: air- and oil-lubricated foil bearing 
development, 1:19845 (TEC-76/002) 
GAS TURBINES/BURNERS 
Chrysler burner program, 1:19844 (TEC-76/002) 
GAS TURBINES/CONTROL SYSTEMS 
Use of coal and coal-derived fuels in total energy systems for 
MIUS applications. Volume I. Summary report, 1:18582 
(ORNL/HUD/MIUS-27) 
GAS TURBINES/DESIGN 
Automotive gas turbine technology program, 1:19850 (TEC- 
76/002) 
Baseline gas turbine engine program, 1:19816 (TEC-76/002) 
Coal power and combustion. Quarterly report, April-June 1975, 
1:18570 (ERDA-76-31-2) 
Coal Technology Program progress report, March 1976, 1:18393 
(ORNL/TM-5430) 
GAS TURBINES/ECONOMICS 
Instrumentation and process control development for in situ coal 
gasification. Fifth quarterly report, December 1975-February 
1976, 1:18445 (SAND-76-0191) 
GAS TURBINES/EFFICIENCY 
Instrumentation and process control development for in situ coal 
gasification. Fifth quarterly report, December 1975-February 
1976, 1:18445 (SAND-76-0191) 
GAS TURBINES/EROSION 
Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
2, July 1, 1973-June 30, 1974. Volume I, 1:18434 (FE-1514- 
T-7) 
Advanced coal gasification system for electric power generation. 
Research and developmemt report No. 81. Interim report No. 
3, July 1, 1974-June 30, 1975, 1:18436 (FE-1514-T-9) 
Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 
2, July 1, 1973-June 30, 1974. Volume II, 1:18435 (FE-1514- 
T-8) 
GAS TURBINES/EXHAUST GASES 
Emissions from diesel and stratified charge powered cars. Final 
report, 1:19857 (PB-245030) 
GAS TURBINES/FABRICATION 
Baseline gas turbine program: cost and feasibility of 
"'Gatorizing’’76/002) 


GAS TURBINES/FAILURES 
Fault analysis of gas turbine HTGR, 1:19355 (GA-A-13497) 
GAS TURBINES/MECHANICAL TRANSMISSIONS 
Gas turbines: advanced three-shaft turbine-transmission systems, 
1:19839 (TEC-76/002) 
GAS TURBINES/NOZZLES 
High temperature gas turbine engine component materials 
testing program. Quarterly progress report No. |, June 27- 
September 28, 1975, 1:18501 (FE-1765-4) 
GAS TURBINES/OPERATION 
Operating experience of Public Service Company of Oklahoma 
P.A.C.E. Plant, 1:19020 (CONF-741070-) 
GAS TURBINES/PERFORMANCE TESTING 
Baseline gas turbine engine program, 1:19816 (TEC-76/002) 


GAS-INSULATED CABLES/RESEARCH PROGRAMS 


GAS TURBINES/REGENERATORS 

Automotive gas turbine ceramic regenerator and 
reliability program. Annual report, October 1, 1974-June 30, 
1975, 1:19842 (COO-2630-1) 

Automotive gas turbine ceramic regenerator design and 
reliability program. Progress report, October 1, 1975- 
December 31, 1975, 1:19843 (COO-2630-8) 

Gas turbines: ceramic regenerator design and reliability, 1:19847 
(TEC-76/002) 

GAS TURBINES/RESEARCH PROGRAMS 

Automotive gas turbine technology program, 1:19850 (TEC- 
76/002) 

Baseline Gas Turbine Development Program twelfth quarterly 
progress report, 1:19815 (COO-2749-T12) 

Baseline Gas Turbine Development Program second quaterly 
progress report, 1:19811 (COO-2749-T2) 

Baseline Gas Turbine Development Program third quarterly 
progress report, 1:19812 (COO-2749-T3) 

Baseline Gas Turbine Development Program. Tenth quarterly 
progress report, 1:19813 (COO-2749-T10) 

Baseline Gas Turbine Development Program. Eleventh quarterly 
progress report, 1:19814 (COO-2749-T11) 

GAS TURBINES/TEMPERATURE CONTROL 

Smooth and highly responsive gas turbine temperature limit 
control especially useful in combined cycle electric power 
plants (Patent), 1:19022 

GAS TURBINES/TURBINE BLADES 

High temperature gas turbine engine component materials 
testing program. Quarterly progress report No. 1, June 27- 
September 28, 1975, 1:18501 (FE-1765-4) 

GASEOUS DIFFUSION PLANTS 
See also ORGDP 
PADUCAH PLANT 
GASEOUS DIFFUSION PLANTS/MECHANICAL DRAFT 

COOLING TOWERS 

Chromium recovery from sludges produced from chromate- 
inhabited cooling water, 1:18790 (ERDA-92(Vol.2)) 

Environmental aspects of cooling tower operation, 1:18789 
(ERDA-92(Vol.1)) 

GASEOUS DIFFUSION PROCESS/ENVIRONMENTAL 

EFFECTS 

Expansion of U.S. uranium enrichment capacity. Final 
environmental statement, 1:18690 (ERDA-1543) 

GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
GASEOUS WASTES/MONITORING 

BNL Laboratory hoods: rationalization for exemption from 

monitoring and reporting requirements, 1:20942 (BNL-21306) 
GASEOUS WASTES/RADIATION MONITORING 

BNL Laboratory hoods: rationalization for exemption from 

monitoring and reporting requirements, 1:20942 (BNL-21306) 
GASEOUS WASTES/RADIOACTIVITY 
BNL Laboratory hoods: rationalization for exemption from 
monitoring and reporting requirements, 1:20942 (BNL-21306) 
GASES 
See also AIR 
COSMIC GASES 
NATURAL GAS 
GASES/CHEMICAL RADIATION EFFECTS 

Application of ion cyclotron resonance spectroscopy, 
photoionization mass spectrometry and photoelectron 
spectroscopy to study the properties and reactions of ions in 
gases. Technical progress report, April 1, 1974-February 29, 
1976, 1:20267 (CALT-767P8-6(Rev.)) 

GASES/DIFFUSION 

Effect during diffusion annealing of a finite gas evolution rate on 
the distribution of a gas injected into a solid, 1:19970 
(BNWL-tr-172) 

Gas release from irradiated solids, 1:20095 (BNWL-2002) 

GASES/MATHEMATICAL MODELS 
Preduction of transport properties of gases using classical 
nonspherical models, 1:21525 (IS-T-701) 
GASES/PURIFICATION 
Gas purifying method (Patent), 1:20936 
GASES/SOFT-CORE POTENTIAL 

Calculation of the second virial coefficient for dipolar and 

quadrupolar polyatomic gases, 1:21526 (IS-T-703) 
GASES/TRANSPORT THEORY 

Preduction of transport properties of gases using classical 

nonspherical models, 1:21525 (1S-T-701) 
GASES/VIRIAL EQUATION 

Calculation of the second virial coefficient for dipolar and 

quadrupolar polyatomic gases, 1:21526 (IS-T-703) 
GAS-INSULATED CABLES/CONNECTORS 

Design and test of a sliding plug-in conductor connector for 

compressed gas-insulated cables, 1:19058 


GAS-INSULATED CABLES/RESEARCH PROGRAMS 


GAS-INSULATED CABLES/RESEARCH PROGRAMS 
Transmission and Distribution Division research progress report, 
1:19052 (EPRI-TD-2) 
GASTEROPODS 
See MOLLUSCS 
GATING CIRCUITS/FAILURES 
Analysis of actual fault mechanisms in CMOS logic gates, 
1:20531 (SAND-75-6152) 
GCFR REACTOR/REACTOR CORES 
Seismic model of the core support structure for the Gas-Cooled 
Fast Breeder Reactor, 1:19140 (GA-A-13542) 
GCFR TYPE REACTORS/CONTAINMENT SPRAY SYSTEMS 
Pressure suppression system for a nuclear reactor (Patent; 
GCFR), 1:19169 
GE STANDARD REACTOR 
(Prior to 1975, BWR/6 TYPE REACTORS was used.) 
GE STANDARD REACTOR/FUEL ASSEMBLIES 
Licensing topical report BWR/6 fuel design, 1:19078 (NEDO- 


20948) 
GE STANDARD REACTOR/RELIEF VALVES 

Containment systems analysis units NSS performance and safety 
analysis. Safety/relief valve discharge analytical models 
(amendment No. 1), 1:19362 (NEDO-20942-1) 

GE(LI) DETECTORS 
See LI-DRIFTED GE DETECTORS 
GENERAL RELATIVITY THEORY/GAUGE INVARIANCE 

Test of gauge invariance and unitarity of the quantized Einstein 

theory of gravity, 1:21865 (ORO-3992-210) 
GENERAL RELATIVITY THEORY/UNITARITY 

Test of gauge invariance and unitarity of the quantized Einstein 

theory of gravity, 1:21865 (ORO-3992-210) 
GENERATORS (AEROSOL) 

See AEROSOL GENERATORS 
GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (RADIOISOTOPE) 

See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GENETICS 

Cellular and molecular biology group, 1:21200 (LA-6313-PR) 

Investigation of the genetic structure of populations. Progress 
report, January 1, 1975-December 31, 1975, 1:21127 (COO- 
3149-5) 

Investigation of the genetic structure of populations. Third-year 
summary review, January 1, 1975-December 31, 1975, 
1:21128 (COO-3149-6) 

GENOTYPE/DISTRIBUTION 

Evolution of continuous variation: direct approach through joint 

distribution of genotypes and phenotypes, 1:21131 
GEOCHEMISTRY/RESEARCH PROGRAMS 

Marine geochemistry research. Progress report, July 1, 1975- 
June 30, 1976, 1:21345 (UCSD-34P84X10) 

Summaries of physical research in geosciences, 1:21333 (ERDA- 
76-44) 

GEOLOGIC DEPOSITS 
See also NATURAL GAS DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 
GEOLOGIC DEPOSITS/GEOPHYSICAL SURVEYS 

Device for geophysical prospecting of ore deposits (Patent; for 
deposits featuring electronic conductivity; based on 
polarization curves to determine electrochemical potential), 
1:21346 

GEOLOGIC STRATA/FRACTURE PROPERTIES 
Research on natural fracturing of a petroleum reservoir, 1:18601 
GEOLOGY 
See also GEOLOGIC STRATA 
GEOLOGY/RESEARCH PROGRAMS 

Summaries of physical research in geosciences, 1:21333 (ERDA- 
76-44) 

GEOMAGNETIC FIELD/MAGNETIC RIGIDITY 

Tables of asymptotic directions and vertical cutoff rigidities for a 
five degree by fifteen degree world grid using the Finch and 
Leaton geomagnetic field model. Environmental research 
papers, 1:21442 (AD-A-010426) 

GEOMAGNETIC FIELD/ORIENTATION 

Asymptotic directions and vertical cutoff rigidities for selected 
cosmic-ray stations as calculated using the Finch and Leaton 
geomagnetic field model. Environmental research papers, 

1:21348 (AD-A-012249) 
GEOMAGNETIC FIELD/TABLES 
Auroral electrojet magnetic activity indices AE (11) for 1972, 
1:21435 (COM-75-50279-45/SL) 
Auroral electrojet magnetic activity indices AE (11) for 1973, 
1:21436 (COM-75-50279-47/SL) 
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Solar-geophysical data number 370. Part I (prompt reports). 
Data for May 1975-April 1975. Explanation of data reports 
issued as number 366 (supplement) February 1975, 1:21386 
(COM-75-50193-370-1/ST) 

FIELD/TOPOLOGY 
Topology of the me field, 1:21457 

GEOMAGNETIC STOR 

See MAGNETIC STORMS 

GEOPHYSICS/RESEARCH PROGRAMS 

Summaries of physical research in geosciences, 1:21333 (ERDA- 
76-44) 

GEORGIA/COASTAL WATERS 

Trace metal geochemistry of the South Atlantic Bight Waters. 
Progress report, June 1, 1975-May 31, 1976 (Sources of Cu 
content of water), 1:21028 (SRO-890-1) 

GEORGIA/GEOLOGICAL SURVEYS 
Structural and sedimentational model of the buried Dunbarton 

Triassic basin, South Carolina and Georgia, 1:21332 (DP-MS- 
74-39) 

GEOTHERMAL ENERGY/ENVIRONMENTAL EFFECTS 
Environmental studies group, 1:20894 (LA-6313-PR) 
Overview of our national energy needs, resources, and future 

developments, 1:20884 (CONF-751022-) 

GEOTHERMAL ENERGY/FEASIBILITY STUDIES 
Other energy sources, 1:19628 (CONF-760205-) 

GEOTHERMAL ENERGY/LAND USE 
Energy development and land use in Texas. Project E/S-1, final 

report, 1:21008 (NSF-RA-N-74-233) 

GEOTHERMAL ENERGY/MEETINGS 
Second United Nations symposium on the development and use 

of geothermal resources, 1:18952 

GEOTHERMAL ENERGY/RESEARCH PROGRAMS 
Geothermal energy, 1:19641 (CONF-750733-) 

Summaries of physical research in geosciences, 1:21333 (ERDA- 
76-44) 
Test reactor operation support, 1:19300 (ANCR-1255) 
GEOTHERMAL ENERGY/REVIEWS 
Ex-Assistant Administrator looks back on ERDA’s Ist year...and 
ahead to 2nd (Interview with John M. Teem, former AA for 
solar, geothermal, and advanced energy systems), 1:19562 
Geothermal energy, 1:19642 

GEOTHERMAL ENERGY/USES 

Conceptual study for total utilization of an intermediate 
temperature geothermal resource, 1:18973 (ANCR-1260) 

Geothermal energy: an integrated use plan (Raft River 
Demonstration Project), 1:18992 

Geothermal resource utilization: paper and cane sugar industries. 
Final report, 1:18991 (UCRL-13633) 
GEOTHERMAL ENERGY CONVERSION/BINARY-FLUID 
SYSTEMS 
Comparison of brine production methods and conversion 
processes for geothermal electric power generation. 
Geothermal research study in the Salton Sea region of 
California, 1:18975 (EQL-10) 

Power production from high salinity geothermal waters 
(abstract), 1:18979 
GEOTHERMAL ENERGY CONVERSION/FLASHED STEAM 
SYSTEMS 
Comparison of brine production methods and conversion 
processes for geothermal electric power generation. 
Geothermal research study in the Salton Sea region of 
California, 1:18975 (EQL-10) 

Power production from high salinity geothermal waters 
(abstract), 1:18979 

GEOTHERMAL ENERGY CONVERSION/PLANNING 

Experimental geothermal research facilities study (phase 0). 
Volume |. Final report, 1:18976 (PB-243755) 
GEOTHERMAL ENERGY CONVERSION/TEST FACILITIES 
Experimental geothermal research facilities study (phase o). 
Volume 1. Final report, 1:18976 (PB-243755) 
Geothermal component test facility, 1:18980 (TID-27035) 
GEOTHERMAL ENERGY CONVERSION/TOTAL FLOW 
SYSTEMS 
Comparison of brine production methods and conversion 
processes for geothermal electric power generation. 
Geothermal research study in the Salton Sea region of 
California, 1:18975 (EQL-10) 
GEOTHERMAL FIELDS 
See also SALTON SEA GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/HEAT FLOW 
Airborne infra-red survey of the Tauhara geothermal field, New 
Zealand, 1:18965 
GEOTHERMAL FIELDS/INFRARED SURVEYS 

Airborne infra-red survey of the Tauhara geothermal field, New 

Zealand, 1:18965 
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GEOTHERMAL FLUIDS/BIBLIOGRAPHIES 

Annotated bibliography of studies on the density and other 
volumetric properties for major components in geothermal 
waters 1928-74, 1:18993 

GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 

Materials research and evaluation for geothermal corrosion 
environments. Progress report, December 15, 1974-December 
15, 1975, 1:18983 (COO-2602-2) 

Precipitation of amorphous silica from high-temperature- 
hypersaline geothermal brine (Abstract) (210°C, 220 PSIG, 
and 256,000 ppM average wellhead Ey pressure, 
and total dissolved solids, respectively), 1:18984 

GEOTHERMAL FLUIDS/FLASHING 

Comparison of brine production methods and conversion 
processes for geothermal electric power generation. 
Geothermal research study in the Salton Sea region of 
California, 1:18975 (EQL-10) 

GEOTHERMAL FLUIDS/HEAT EXTRACTION 

Geothermal power method, 1:18978 

GEOTHERMAL FLUIDS/PUMPING 

Comparison of brine production methods and conversion 
processes for geothermal electric power generation. 
Geothermal research study in the Salton Sea region of 
California, 1:18975 (EQL-10) 

GEOTHERMAL FLUIDS/TEST FACILITIES 
Geothermal component test facility, 1:18980 (TID-27035) 
GEOTHERMAL FLUIDS/THERMODYNAMIC PROPERTIES 

Annotated bibliography of studies on the density and other 
volumetric properties for major components in geothermal 
waters 1928-74, 1:18993 

GEOTHERMAL POWER PLANTS 

Alternate energy sources, 1:19634 (INIS-mf-3027) 

Conceptual study for total utilization of an intermediate 
temperature geothermal resource, 1:18973 (ANCR-1260) 

GEOTHERMAL POWER PLANTS/FEASIBILITY STUDIES 

Alternative energy sources for United States Air Force 
installations. Final report, Jul 1974-Jun 1975, 1:18913 (AD-A- 
014858) 

GEOTHERMAL POWER PLANTS/FLASHED STEAM 

SYSTEMS 

Design concepts for flash steam systems for use with medium 
temperature geothermal water, 1:18974 (ANCR-1210) 

GEOTHERMAL RESOURCES/GEOTHERMAL FIELDS 

Experimental geothermal research facilities study (phase o). 

Volume 2. Final report, 1:18953 (PB-243756) 
GEOTHERMAL RESOURCES/LAND LEASING 

Role of the State Lands Division in developing geothermal 

resources in California, 1:18971 
GEOTHERMAL RESOURCES/LEGISLATION 

Role of the State Lands Division in developing geothermal 

resources in California, 1:18971 
GEOTHERMAL RESOURCES/MEETINGS 

Second United Nations symposium on the development and use 

of geothermal resources, 1:18952 
GEOTHERMAL RESOURCES/POWER POTENTIAL 

Potential for energy production from geothermal resources, 

1:18955 
GEOTHERMAL RESOURCES/SITE SELECTION 

Experimental geothermal research facilities study (phase o). 

Volume 2. Final report, 1:18953 (PB-243756) 
GEOTHERMAL WELLS/ENVIRONMENTAL IMPACT 

STATEMENTS 

Environmental assessment of proposed geothermal well testing in 
the Tigre Lagoon Oil Field, Vermilion Parish, Louisiana, 
1:18972 (TID-27034) 

GEOTHERMAL WELLS/PRESSURE MEASUREMENT 

Microcomputer proves versatile data-gathering tool for energy R 
and D (Used for coal permeability tests and for measuring 
pressure surges in geothermal well pipes), 1:20799 (UCRL- 
50025-76-1) 

GEOTHERMAL WELLS/TEST FACILITIES 
Geothermal component test facility, 1:18980 (TID-27035) 
GEOTHERMAL WELLS/TESTING 

Environmental assessment of proposed geothermal well testing in 
the Tigre Lagoon Oil Field, Vermilion Parish, Louisiana, 
1:18972 (TID-27034) 

GERBILS/RADIOSENSITIVITY 
Influence of the specifics of nutrition on the radioresistance of 
great gerbils, 1:21255 (ERDA-tr-99) 
GERMAN DEMOCRATIC REPUBLIC/RADIATION 

PROTECTION 

Removal of radioactive aerosols and gases from exhaust air, 
1:18762 (AD-A-014405) 

GERMAN FEDERAL REPUBLIC 

Bonn could indirectly help Brazil become a nuclear power 

(International attention paid attitude of Federal Government. 


GIANT CELLS 


The sale of nuclear plants has inherent safety risks), 1:19072 
(ERDA-tr-116) 
GERMAN FEDERAL REPUBLIC/AIR POLLUTION 
Detection of photochemical air pollution by biological indicators 
in ~ Federal Republic of Germany, 1:21030 ( ORNL-tr- 
4116) 
GERMAN FEDERAL REPUBLIC/COAL GASIFICATION 
Bituminous coal mining in the German Federal Republic: 
production and research, 1:18396 
New techniques for coke and gas production, 1:18408 
GERMAN FEDERAL REPUBLIC/COAL LIQUEFACTION 
Bituminous coal mining in the German Federal Republic: 
production and research, 1:18396 
GERMAN FEDERAL REPUBLIC/COAL MINING 
Bituminous coal mining in the German Federal Republic: 
production and research, 1:18396 
Difficulties in developing safety systems in the West German 
bituminous coal mining industry, 1:18593 
Research and development in the West German lignite 
production and refinement, 1:18554 
Technological developments in bituminous coal mining in the 
Federal Republic's energy research program, 1:18557 
GERMAN FEDERAL REPUBLIC/ENERGY POLICY 
Energy program of the German Federal Republic (Energy policy 
of Jan. 18, 1973), 1:19548 (UCRL-Trans-10766) 
GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
Energy program of the German Federal Republic (Energy policy 
of Jan. 18, 1973), 1:19548 (UCRL-Trans-10766) 
GERMAN FEDERAL REPUBLIC/LMFBR TYPE REACTORS 
LMFBR program in Germany, 1:19138 (ERDA-76-15) 
GERMAN FEDERAL REPUBLIC/PLUTONIUM RECYCLE 
Plutonium-recycling in thermal power reactors in the Federal 
Republic of Germany. Status report, 1:19206 (IAEA-175) 
GERMAN FEDERAL REPUBLIC/RESOURCE 
CONSERVATION 
Recycling in the waste management program of the West 
German government, 1:19797 (CONF-7505106-3) 
GERMANIUM/SOLAR CELLS 
Spectral studies on germanium pin-photovoltaic cells for 
thermophotovoitaic conversion. Technical report, 1:18892 
(AD-A-011219) 
GERMANIUM/SURFACE TENSION 
Annotated bibliography for liquid metal surface tensions of 
groups III-A, IV-A, and V-A metals (82 references), 1:19964 
(IS-3829) 
GERMANIUM 71/RADIOMETRIC ANALYSIS 
Possibility of "Be, “Fe, and "Ge decays recording by a 
proportional counter (For solar neutrino detection based on 
7Li(v,e) Be, Mn( we Be, or Gal yw J Ge reactions), 
1:20756 (CONF-750636-P2) 
GERMANIUM 74 TARGET/KRYPTON 84 REACTIONS 
Differences between argon- and krypton-induced reactions 
leading to the same compound nuclei “*Er and '*Er, 1:21770 
(COO-3463-22) 
GERMANIUM ALLOYS/PHASE TRANSFORMATIONS 
High temperature resistive phase transition in A15 high 
temperature superconductors (433°K in Nb;Sn; 485°K in 
Nb;Ge), 1:19966 (LA-UR-76-1199) 
GERMANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
“He-induced damage in superconducting Nb-Ge films, 1:21471 
GERMANIUM ALLOYS/POWDER METALLURGY 
Experimental investigation of densification of powdered AI5 
phase in the system Nb-Al-Ge (Nb,(Al, Ge)), 1:19895 (LBL- 
4173) 
GERMANIUM ARSENIDES/PHASE TRANSFORMATIONS 
Electronic Raman scattering from donors and acceptors in 
semiconducting and metallic Ge, 1:20084 
GERMANIUM ARSENIDES/RAMAN SPECTRA 
Piezospectroscopic selection rules for electronic Raman 
scattering from the valley-orbit transition in Ge(As), 1:20085 
GERMANIUM OXIDES/ABSORPTION SPECTRA 
Temperature dependence of the fir absorption spectrum in 
amorphous dielectrics (GeO, PMMA, vitreous SiO, with and 
without 600 ppM H,O), 1:20117 (COO-3151-58) 
GERMANIUM SELENIDES/LATTICE VIBRATIONS 
Vibrational modes of amorphous (GeS,)/sub 1-x/(As,S;)/sub x/ 
and (GeSe,)/sub 1-x/(As,Se3)/sub x/, 1:20086 
GERMANIUM SULFIDES/LATTICE VIBRATIONS 
Vibrational modes of amorphous (GeS,)/sub 1-x/(As,S;)/sub x/ 
and (GeSe,)/sub 1-x/(As,Se;)/sub x/, 1:20086 
GERMANIUM TELLURIDES/SPECIFIC HEAT 
Molar heat capacity of GeTe, SnTe, and PbTe from 0.9 to 60 K, 
1:20138 
GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 


GIANT CELLS 


GIANT CELLS 
See TUMOR CELLS 
GLASS/ABSORPTION SPECTRA 
Temperature dependence of the fir absorption spectrum in 
amorphous dielectrics, 1:20117 (COO-3151-58) 
GLASS/CRYSTALLIZATION 
Diffusion and aggregation of implanted Ag and Au in a lithia- 
alumina-silica glass, 1:20150 
GLASS/EMISSION SPECTRA 
Dependence of ‘F/sub 3/2/ yields “I/sub 11/2/ induced-emission 
cross section for Nd**+ on glass composition, 1:20090 
GLASS/IMPACT STRENGTH 
Impact test for solid waste forms, 1:18780 (DP-1400) 
GLASS/ION IMPLANTATION 
Diffusion and aggregation of implanted Ag and Au in a lithia- 
alumina-silica glass, 1:20150 
GLASS/PHYSICAL RADIATION EFFECTS 
Transient radiation effects in optical materials. Final report, Feb 
1974-30 Apr 1975 (2.5-MeV electrons), 1:20094 (AD-A- 
013922/0ST) 
GLASS/RADIATION EFFECTS 
Thermal and radiation effects on borosilicate waste glasses (For 
incorporation of radioactive wastes), 1:18778 (BNWL-SA- 
5534) 
GLASS/TEMPERATURE EFFECTS 
Thermal and radiation effects on borosilicate waste glasses (For 
incorporation of radioactive wastes), 1:18778 (BNWL-SA- 
5534) 
GLASS DOSEMETERS 
See RPL DOSEMETERS 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOVEBOXES/FILTERS 
BNL Laboratory hoods: rationalization for exemption from 
monitoring and reporting requirements, 1:20942 (BNL-21306) 
GLOVEBOXES/INSTALLATION 
Thermoanalyzer glove box installation (20 Jan 1967) 
(Engineering Materials) (4 drawings), 1:20372 (CAPE-2462) 
GLOVEBOXES/VENTILATION 
BNL Laboratory hoods: rationalization for exemption from 
monitoring and reporting requirements, 1:20942 (BNL-21306) 
GLOW DISCHARGES/RECOMBINATION 
Measurement of the electron temperature dependence of the 
recombination coefficient, 1:22035 (IPPCZ-196) 
GLUCOPROTEINS/BIOCHEMICAL REACTION KINETICS 
Association of actinides with glycoprotein in the thyroid 
(Beagles), 1:21290 (COO-119-250) 
Interaction of actinides with glycoprotein in bone (Beagles), 
1:21289 (COO-119-250) 
GLUCOPROTEINS/BIOSYNTHESIS 
Involvement of the Golgi apparatus in the synthesis and 
secretion of hydroxyproline-rich cell wall glycoproteins 
(carrot), 1:21095 
GLYCIDES 
See SACCHARIDES 
GLYCOSIDES 
See also STROPHANTIN 
GLYCOSIDES/CRYSTAL LATTICES 
Neutron diffraction refinement of the crystal structure of methyl 
a-d-altropyranoside, 1:20245 
GOATS/FOOD CHAINS 
Gaseous radioiodine transport in the air-forage-cow-milk system 
("I transport), 1:20945 (EMSL-LV-539-2) 
GOATS/RADIONUCLIDE KINETICS 
Gaseous radioiodine transport in the air-forage-cow-milk system 
("I transport), 1:20945 (EMSL-LV-539-2) 
GOLD/BONDING 
Kinetics of ther ion bonding to organic contaminated 
gold surfaces, 1: 19896 (SAND-75- 6053) 
GOLD/CHARGED-PARTICLE TRANSPORT 
Computer studies of the penetration depth of low-energy light 
ions in solids (10 eV to 20 keV H, T, and He ions), 1:21847 
GOLD/GRAIN BOUNDARIES 
Preparation and applications of thin film specimens containing 
grain boundaries of controlled geometry, 1:19926 
GOLD/HYPERFINE STRUCTURE 
—: of the configurations 5d*6s* in Pt I through Hg III and 
d°6P in Pt I through Bi VI, 1:21488 
GOLD/ION CHANNELING 
Investigation of the channeling of light ions through gold crystals 
having thicknesses of several hundreds of angstroms from 0.5 
to 2 MeV, 1:21469 (UCRL-Trans-10773) 
GOLD/ION COLLISIONS 
Backscattering of 15 to 30 keV *He from metal surface, 1:21473 
GOLD/PROTON BEAMS 
Computer studies of the scattering of low energy hyd n ions 
from polycrystalline solids, 1:22299 (CONF-760209-20) 
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GOLD/SPUTTERING 

Neutron sputtering yields from Nb, Au, and Co, 1:22300 

(CONF-760209-21) 
GOLD/WELDING 

Parallel gap welding to thick film metallization, 1:19897 (SAND- 
76-5119) 

GOLD 197 TARGET/HEAVY ION REACTIONS 

Diffusive phenomena reflected in the charge and angular 
distributions of N, Ne, Ar, Kr induced reactions (Master 
equation, probability distribution, diffusion, charge and 
angular distributions, deep inelastic scattering), 1:21758 
(LBL-5006) 

GOLD 197 TARGET/NEUTRON REACTIONS 

Neutron capture cross sections from 0.1 to 3 MeV by activation 

measurements, 1:21796 
GOLD ALLOYS/PHYSICAL RADIATION EFFECTS 

Defects in metal crystals. Progress report, May 1, 1975-April 30, 

1976 (W-Re; Pt-Au; Mo-Ti), 1:20021 (COO-3158-48) 
GOLD ALLOYS/WELDING 

Parallel gap welding to thick film metallization, 1:19897 (SAND- 

76-5119) 
GONADS/RADIATION DOSES 
Fifty year dose commitment to various organs and tissues from 
inhalation of '*Xe, 1:21262 (CONF-760444-1) 
GOVERNMENT POLICIES 
See also ECONOMIC POLICY 
ENERGY POLICY 

California legislator cites many ways states can alleviate energy 
crunch (Functions of state energy commissions), 1:19561 

Patent policies affecting ERDA energy programs, 1:19539 
(ERDA-76-16( App.AandB)) 

Patent policies affecting ERDA energy programs, 1:19560 
(ERDA-76-16( App.C,D,andE )) 

GRABS/DESIGN 

Gripping apparatus of a lifting device, especially in a core 
reactor for setting down and lifting fuel elements and fuel rods 
(Patent), 1:19252 

GRAFT-HOST REACTION/BIOLOGICAL RADIATION 

EFFECTS 

Manifestation of the transplant against host reaction and 
endogenous colony formation in intact and adrenalectomized 
sublethally irradiated mice, 1:21241 (ERDA-tr-99) 

GRANITES/AGE ESTIMATION 
Rubidium-strontium geochronologic study of GT-1 and GT-2 
whole rocks (Abstract), 1:18961 
GRANITES/HYDROTHERMAL ALTERATION 
Monzo-granite alteration in a hydrothermal system, 1:18958 
GRANITES/PERMEABILITY 

Permeability of a biotite monzogranite at elevated temperatures 

(Abstract), 1:18994 
GRANITES/ROCK DRILLING 

Continuous chain bit: progress report and program plan, 

1:18981 (SAND-76-0186) 
GRANITES/TRACE AMOUNTS 

Trace element analyses of granite cores from LASL dry hot rock 

experiment (Abstract), 1:18968 
GRAPHITE/MECHANICAL PROPERTIES 

HTGR Safety Evaluation Division quarterly report, October 1- 

December 31, 1975, 1:19339 (BNL-50494) 
GRAPHITE/OXIDATION 

HTGR Safety Evaluation Division quarterly report, October 1- 
December 31, 1975, 1:19339 (BNL-50494) 

Reaction kinetics and differential thermal analysis (Oxidation 
reaction of nuclear graphite with CO, thermal dehydration of 
clays), 1:20140 

GRAPHITE/PHYSICAL RADIATION EFFECTS 

Behavior of LASL-made graphite, ZrC, and ZrC-containing 
coated particles in irradiation tests HT-28 and HT-29, 1:20097 
(LA-6211) 

Crazing of graphite and lithium niobate on ion bombardment, 
1:20154 

Design, operation, and initial results from a series of graphite 
creep irradiation experiments, 1:20146 (CONF-760530-1) 

Graphite surface erosion and blistering, 1:22316 

GRAPHITE/SPUTTERING 
Graphite surface erosion and blistering, 1:22316 
GRASS/MONITORING 

Environmental monitoring report, United States Energy 
Research and Development Administration, Paducah Gaseous 
Diffusion Plant: calendar year 1975, 1:20910 (Y-UB-5S) 

GRASSHOPPERS/POPULATION DENSITY 

Grasshopper populations inhabiting the B-C Cribs and REDOX 
Pond Sites, 200 Area Plateau, United States Energy Research 
and Development Administration's Hanford Reservation, 
1:21075 (BNWL-1943) 


OCTOBER 1976 


GRAVITATION/MEETINGS 
Astrophysics and gravitation. Proceedings of the sixteenth solvay 
conference on physics held at Brussels, Belgium, September 
1973, 1:21353 
GRAVITATIONAL FIELDS/MAPS 
Regional gravity investigation of the Hanford Reservation, 
1:21007 (ARH-C-00008 ) 
GRAVITATIONAL FIELDS/QUASI PARTICLES 
On the analogy between a wave packet of quasi 
plasma waves and a particle in a gravitational field, 1:22156 
(IPPCZ-183) 
GRAVITATIONAL WAVES 
Communication of M. J. Rees (Long wavelength gravitational 
waves), 1:21394 
GRAVITONS/ELECTROMAGNETIC INTERACTIONS 
Electrons, photons, and gravitons, 1:21704 (CONF-750636-P2) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREENHOUSES/WINDOWS 
Greenhouse window for solar heat absorbing systems derived 
from Cd,SnO, (Patent), 1:18944 
GRIDS (COORDINATES) 
See COORDINATES 
GROUND MOTION/RESPONSE FUNCTIONS 
Synthesis of smooth spectra-compatible accelerograms for 
seismic analysis, 1:19344 (CONF-760404-3) 
GROUND WATER/FLOW RATE 
Transmissivity and hydraulic conductivity of saturated 
sedimentary rocks in the Hanford Reservation, 1:21334 
(ARH-C-00007) 
GROUND WATER/RADIATION MONITORING 
Monitoring and characterization of radionuclide transport in the 
hydrogeologic system, 1:21036 (ERDA-92(Vol.1)) 
GROUND WATER/RADIOACTIVITY 
Annual environmental monitoring report, January-December 
1975, 1:20955 (SLAC-194) 
GROUND WATER/VARIATIONS 
Water level fluctuations due to Earth tides in a well pumping 
from slightly fractured crystalline rock, 1:21061 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GYPSUM/NEUTRON TRANSPORT 
Spectrum and shielding measurements and calculations of 
neutrons produced by 800 MeV protons, 1:21781 


H1 REGIONS 
Aperture synthesis of neutral hydrogen in the galaxy M33, 
1:21391 (AD-A-012479) 
HADRON REACTIONS 
Experimental data on hadron-nuclear interactions at high 
energy, 1:21576 (JINR-D1-2-9224) 
Multiple production and hadron-nuclear interactions at high 
energy, 1:21680 (JINR-D1-2-9224) 
HADRON-HADRON INTERACTIONS 
See also BARYON-BARYON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS 
Direct channel problems and phenomena, 1:21662 (BNL-20415) 
HADRON-HADRON INTERACTIONS/COHERENT 
PRODUCTION 
Analysis of particle production in hadron-hadron collisions in 
the independent fireball production model (Coherent 
production), 1:21670 (CONF-740653-P2) 
HADRON-HADRON INTERACTIONS/CROSS SECTIONS 
Rising cross sections and high energy scattering models 
(Lectures, particle models), 1:21681 (JINR-E2-9086) 
HADRON-HADRON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Hadronic processes at large transverse momentum, 1:21673 
(CONF-740653-P2) 
HADRON-HADRON INTERACTIONS/DIFFRACTION 
MODELS 
Multiparticle processes: recent results from the FNAL 30-inch 
bubble chamber (Review), 1:21572 (JINR-D1-2-9224) 
New ISR results on diffraction physics (Review), 1:21575 
(JINR-D 1-2-9224) 
HADRON-HADRON INTERACTIONS/ELASTIC SCATTERING 
New directions in polarization physics, 1:21661 (BNL-20415) 
HADRON-HADRON INTERACTIONS/EXCLUSIVE 
INTERACTIONS 
I. Polarization effects in inelastic exclusive processes (J, 
multiparticle processes), 1:21664 (BNL-20415) 


HAEMOPHILUS/BIOLOGICAL RADIATION EFFECTS 


HADRON-HADRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Analysis of particle production in hadron-hadron collisions in 
the independent fireball production model (Coherent 
production), 1:21670 (CONF-740653-P2) 
New directions in polarization physics, 1:21661 (BNL-20415) 
HADRON-HADRON INTERACTIONS/KINETICS 

Experiments studying hadron dynamics mainly in the t-channel 
(Review), 1:21663 (BNL-20415) 

HADRON-HADRON INTERACTIONS/LINEAR MOMENTUM 

TRANSFER 

Asymptotic model for processes with very large momentum 
transfer, 1:21679 (JINR-D1-2-9224) 

HADRON-HADRON INTERACTIONS/MEETINGS 

Many-body processes. IV international seminar on high energy 
physics problems, Dubna, USSR, June 5-11, 1975, 1:21678 
(JINR-D1-2-9224) 

Proceedings of the IX. Balaton symposium on particle physics 
high energy hadron interactions, 12-18 June, 1974, 
Balatonfuered. Volume I, 1:21666 (CONF-740653-P1) 

Proceedings of the IX. Balaton symposium on particle physics 
high energy hadron interactions, 12-18 June, 1974, 
Balatonfuered. Volume II, 1:21667 (CONF-740653-P2) 

HADRON-HADRON INTERACTIONS/MULTIPLE 

PRODUCTION 

Multiple production and hadron-nuclear interactions at high 
energy, 1:21680 (JINR-D1-2-9224) 

HADRON-HADRON INTERACTIONS/POLARIZATION 
New directions in polarization physics, 1:21661 (BNL-20415) 
HADRON-HADRON INTERACTIONS/REVIEWS 

Hadronic collision and hadronic structure (an experimental 
review) (Lectures), 1:21579 (SLAC-191) 

Low energy s-channel processes with polarized targets, 1:21583 
(BNL-20415) 

HADRON-HADRON INTERACTIONS/SCATTERING 

AMPLITUDES 

Diffraction and multiparticle unitarity in the dual model 
(Lectures, iterative methods), 1:21668 (CONF-740653-P2) 

HADRON-HADRON INTERACTIONS/TRANSVERSE 

MOMENTUM 

Hadronic processes at large transverse momentum, 1:21673 
(CONF-740653-P2) 

HADRONS 
See also BARYONS 
MESONS 
RESONANCE PARTICLES 
HADRONS/BAG MODEL 

Extended particle model for hadrons with surface tension, 

1:21676 (CONF-750636-P2) 
HADRONS/ELECTROMAGNETIC FORM FACTORS 

Hadron electromagnetic structure and heavy vector mesons, 

1:21617 (CONF-740653-P1) 
HADRONS/ELECTROPRODUCTION 
Leptons as a probe of hadronic structure (Lectures, currents, 
short-distance behavior), 1:21682 (SLAC-191) 
psi resonances and searches for new particles (Review, total 
cross sections), 1:21585 (CONF-750636-P2) 
Recent results on hadron production at SPEAR (Cross sections, 
2.4 to 7.4 GeV, review), 1:21639 (SLAC-191) 
HADRONS/LEPTONIC DECAY 
Can semi-leptonic deca data provide information about the 
relations between Poincare group and SU(3) (Form factors), 
1:21699 (CONF-750636-P2) 
HADRONS/MASS SPECTRA 
Direct channel problems and phenomena, 1:21662 (BNL-20415) 
HADRONS/MULTIPLE PRODUCTION 
Dynamical features in cluster models for multihadron 
production, 1:21669 (CONF-740653-P2) 
Quarks and multihadron production (Quark and cluster models), 
1:21671 (CONF-740653-P2) 
HADRONS/PARTICLE STRUCTURE 
Deep hadronic structure and the new particles. Proceedings of 
summer institute on particle physics, July 21-31, 1975 
(Meetings), 1:21610 (SLAC-191) 
Hadronic collision and hadronic structure (an experimental 
review) (Lectures), 1:21579 (SLAC-191) 
Lepton scattering as a probe of hadron structure (Lectures), 
1:21578 (SLAC-191) 
Leptons as a probe of hadronic structure (Lectures, currents, 
short-distance behavior), 1:21682 (SLAC-191) 
HADRONS/STRUCTURE FUNCTIONS 
Hadron electromagnetic structure and heavy vector mesons, 
1:21617 (CONF-740653-P1) 
HAEMOPHILUS/BIOLOGICAL RADIATION EFFECTS 
Prophage induction and inactivation by uv light (Haemophilus 
influenzae), 1:21214 


HAEMOPHILUS/BIOLOGICAL RADIATION EFFECTS 


Study of the radiation effects on nucleic acids and related 
compounds. Annual progress report, August 15, 1974-August 
14, 1975 (X radiation, hamster cells, Haemophilus 
influenzae), 1:21199 (COO-3286-11) 
HAFNIUM/FRACTURE PROPERTIES 
Effects of oxygen on deformation and fracture of polycrystalline 
hafnium, 1:19950 
HAFNIUM 179/ENERGY LEVELS 
Decay of '”*Lu to levels in the 107-neutron nucleus '*Hf, 
1:21773 
HAFNIUM 179 TARGET/NEUTRON REACTIONS 
Production cross sections of some micro and millisecond isomers 
with 14.8 MeV neutrons, 1:21746 
HAFNIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Electrical and thermoemission properties of alloys of lanthanum 
and cerium hexaborides with transition metals, 1:20079 
(AD/A-005980) 
HAFNIUM ALLOYS/MECHANICAL PROPERTIES 
Composition effects on mechanical properties of HfC- 
strengthened molybdenum alloys, 1:19955 
HAFNIUM ALLOYS/THERMOELECTRIC PROPERTIES 
Electrical and thermoemission properties of alloys of lanthanum 
and cerium hexaborides with transition metals, 1:20079 
(AD/A-005980) 
HAFNIUM OXIDES/CRYSTAL STRUCTURE 
Solid state chemistry of rare earth oxides. Technical progress 
report, 1975-1976 (Pr;O,2; HfO,.xEr,O3), 1:20063 
(COO-1109-86) 
HALL GENERATORS 
See MHD GENERATORS 
HAMSTERS/NEOPLASMS 
Chronic inhalation of asbestos and cigarette smoke by hamsters, 
1:21300 
HANDS/RADIATION MONITORING 
Hand and shoe monitor (29 Mar 1973) (Engineering Materials) 
(6 drawings and text), 1:20675 (CAPE-2432) 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD PRODUCTION REACTORS/RADIATION 
MONITORING 
Environmental surveillance at Hanford for CY-1975, 1:20943 
(BNWL-1979) 
HANFORD RESERVATION/RADIATION MONITORING 
Monitoring and characterization of radionuclide transport in the 
hydrogeologic system, 1:21036 (ERDA-92(Vol.1)) 
PO 


(Hanford Atomic Products Operation.) 
HAPO/CHEMICAL EFFLUENTS 

Environmental surveillance at Hanford for CY-1975 data, 

1:20880 (BNWL-1980) 
HAPO/ENVIRONMENT 

Bibliography of environmental research: Ecosystems 
Department, 1952-1975, 1:20861 (BNWL-SA-4655) 

Environmental surveillance at Hanford for CY-1975 data, 
1:20880 (BNWL-1980) 

HAPO/GEOLOGICAL SURVEYS 

Transmissivity and hydraulic conductivity of saturated 
sedimentary rocks in the Hanford Reservation, 1:21334 
(ARH-C-00007) 

HAPO/GEOLOGY 

Regional gravity investigation of the Hanford Reservation, 

1:21007 (ARH-C-00008 ) 
HAPO/GRASSHOPPERS 

Grasshopper populations inhabiting the B-C Cribs and REDOX 
Pond Sites, 200 Area Plateau, United States Energy Research 
and Development Administration's Hanford Reservation, 
1:21075 (BNWL-1943) 

HAPO/GRAVITATIONAL FIELDS 

Regional gravity investigation of the Hanford Reservation, 

1:21007 (ARH-C-00008 ) 
HAPO/HYDROLOGY 

Regional gravity investigation of the Hanford Reservation, 
1:21007 (ARH-C-00008 ) 

Springs on the Nevada Test Site and their use by wildlife, 
1:21003 (NERC-LV-539-26) 

HAPO/METEOROLOGY 

Climate and weather: natural and anthropogenic perturbations 
(Natural and anthropogenic variations), 1:20860 (BNWL- 
2000(Pt.3)) 

Pacific Northwest Laboratory Annual Report for 1975 to the 
USERDA Division of Biomedical and Environmental 
Research. Part 3. Atmospheric Sciences, 1:20855 (BNWL- 
2000( Pt.3 )) 

HAPO/RADIOACTIVE EFFLUENTS 

Environmental surveillance at Hanford for CY-1975 data, 

1:20880 (BNWL-1980) 
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HAPO/RADIOACTIVE WASTE MANAGEMENT 

Atlantic Richfield Hanford Company quarterly report, 
technology development for long-term management of 
Hanford high-level waste, October 1975 through December 
1975 (Storage system; retrieval; immobilization; contaminated 
equipment), 1:18775 (ARH- ST- 132B) 

HAPO/RADIOACTIVE WASTE STORAGE 

Computer-based structural investigation of the SY-103 waste 
storage tank which contains an out-of-tolerance bottom bump, 
1:18777 (BNWL-B-475) 

HAPO/RESEARCH PROGRAMS 

Bibliography of environmental research: Ecosystems 
Department, 1952-1975, 1:20861 (BNWL-SA-4655) 

Pacific Northwest Laboratory Annual Report for 1975 to the 
USERDA Division of Biomedical and Environmental 
Research. Part 3. Atmospheric Sciences, 1:20855 (BNWL- 
2000(Pt.3)) 

HAPO/SEDIMENTARY ROCKS 

Transmissivity and hydraulic conductivity of saturated 
sedimentary rocks in the Hanford Reservation, 1:21334 
(ARH-C-00007 ) 

HAPO/WATER RESOURCES 
Regional gravity investigation of the Hanford Reservation, 
1:21007 (ARH-C-00008 ) 
HAPO/WELLS 
Hanford wells, 1:18776 (BNWL-1981) 
HARBORS/WATER POLLUTION 

Port collection and separation facilities for oily wastes. Volume 
VI. Impact of offshore terminals on contiguous ports. Report 
for 1 Sep 1973-31 Jan 1975, 1:18645 (COM-75-10765) 

HASTELLOY X/PHYSICAL RADIATION EFFECTS 

Helium blistering of ceramic coatings on Hastelloy X and Nb-1% 

Zr, 1:20048 
HAWAII/EARTH MANTLE 
Partial melting of the upper mantle beneath Hawaii (Abstract), 
1:21341 
HAZARDS 
See also HEALTH HAZARDS 
Philosophical basis for risk analysis, 1:19457 
HBTX DEVICES/MAGNETIC FIELDS 

Reversed field pinches set up by natural and driven field 

reversals, 1:22219 (CONF-750905-P1) 
H-COAL PROCESS/ECONOMICS 

50,000-barrel-per-day liquid fuels plant, H-coal process: Wyodak 
coal, an economic analysis, 1:18478 (ERDA-76-56) 

50,000-barrel-per-day liquid fuels plant, H-coal process: Illinois 
coal, an economic analysis, 1:18479 (ERDA-76-56) 

Preliminary economic analysis of H-coal. Process producing 
50,000 barrels per day of liquid fuels from two coal seams: 
Wyodak and Illinois, 1:18477 (ERDA-76-56) 

HE-3 COUNTERS/DESIGN 

Analyses of an energy-independent neutron dosimeter for people 
(He counter in polyethylene moderator), 1:20744 (UCRL- 
Trans-11063) 

HE-3 COUNTERS/PERFORMANCE 

Analyses of an energy-independent neutron dosimeter for people 
(*He counter in polyethylene moderator), 1:20744 (UCRL- 
Trans-11063) 

HEALTH HAZARDS 

Bases for the application of scientific data to health standards, 

1:21321 (CONF-751022-) 
HEALTH HAZARDS/MANAGEMENT 

Who/whom: the application of scientific data to 
worker/workplace health decision making, 1:21320 (CONF- 
751022-) 

HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART/INJURIES 
Effects of carbon monoxide inhalation on ventricular fibrillation, 
1:21301 
HEAT EXCHANGERS 
See also HEAT PUMPS 
HEAT EXCHANGERS/DESIGN 
Energy recovery system (Patent), 1:19790 
Solar sea power. Final report, 1:18918 (PB-242264) 
HEAT EXCHANGERS/FLUID MECHANICS 

Sodium-NaK Engineering Handbook. Volume II. Sodium flow, 
heat transfer, intermediate heat exchangers, and steam 
generators (LMFBR), 1:19168 

HEAT EXCHANGERS/FLUIDIZED BED 

Bubble behavior on the scale-up of fluidized bed heat 
exchangers. Quarterly technical progress letter, 1 December 
1975-29 February 1976, 1:20301 (PERC-0055-2) 

HEAT EXCHANGERS/HEAT TRANSFER 

Sodium-NaK Engineering Handbook. Volume II. Sodium flow, 
heat transfer, intermediate heat exchangers, and steam 
generators (LMFBR), 1:19168 
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HEAT EXCHANGERS/TOOLS 
Heat exchanger tube tool (Patent; PWR), 1:19105 
HEAT PIPE WICKS/HEAT TRANSFER 

Project CLEER: A study of the heat transfer characteristics of a 

capillary wetted surface, 1:20307 (UCID-17102) 
HEAT PIPES/DESIGN 

Low Cost High Performance Generator Technology Program. 
Volume 5. Heat Pipe Topical, 1:18823 (NRA-3075-4) 

Low Cost High Performance Generator Technology Program. 
Volume 5. Heat pipe topical, appendices, 1:18824 (NRA- 
3075-4A) 

Solar energy collector panel (Patent), 1:18949 

HEAT PIPES/HEAT TRANSFER 

Capillary liquid evaporation from wick covered plates: theory, 
1:20306 (UCID-17101) 

HEAT PIPES/MATHEMATICAL MODELS 

Capillary liquid evaporation from wick covered plates: theory, 
1:20306 (UCID-17101) 

HEAT PIPES/PERFORMANCE TESTING 

Elimination or control of material problems in water heat pipes. 
Annual progress report, January 1-December 31, 1974, 
1:18941 (NSF/RANN/SE/GI-41310/PR/74/4) 

HEAT PIPES/RESEARCH PROGRAMS 

Project CLEER: A study of the heat transfer characteristics of a 

capillary wetted surface, 1:20307 (UCID-17102) 
HEAT PIPES/THERMAL CYCLING 

Elimination or control of material problems in water heat pipes. 
Annual progress report, January 1-December 31, 1974, 
1:18941 (NSF/RANN/SE/GI-41310/PR/74/4) 

HEAT PUMPS/DESIGN 

Heat-pump system for hot-water room-heating (Patent), 1:19787 
HEAT PUMPS/OPERATION 

Heat-pump system for hot-water room-heating (Patent), 1:19787 
HEAT PUMPS/SOLAR AIR CONDITIONING 

Commercial building unitary heat pump system with solar 
heating. Semiannual progress report, | Jul-31 Dec 1974, 
1:18928 (PB-244488) 

HEAT PUMPS/SOLAR SPACE HEATING 

Commercial building unitary heat pump system with solar 
heating. Semiannual progress report, | Jul-31 Dec 1974, 
1:18928 (PB-244488) 

HEAT RESISTING ALLOYS/CORROSION RESISTANCE 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, January 1, 1975 
to December 31, 1975, 1:18439 (FE-1784-12) 

HEAT RESISTING ALLOYS/EROSION 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, January 1, 1975 
to December 31, 1975, 1:18439 (FE-1784-12) 

HEAT SINKS/DESIGN 

An annular flow ice-water model heat sink. Special report, 
1:19024 (AD-A-015468) 

HEAT SOURCES/ENVIRONMENTAL EFFECTS 

Climate and weather: natural and anthropogenic perturbations 
(Natural and anthropogenic variations), 1:20860 (BNWL- 
2000(Pt.3)) 

HEAT STORAGE 
Solar total energy program semiannual report, April 1975- 
September 1975, 1:18932 (SAND-76-0078) 
HEAT STORAGE/CONTROL SYSTEMS 
Solar heated building, 1:18933 
HEAT TRANSFER 

Fluid dynamics of a fluidized bed packed with heat exchangers. 
Interim report, February-May 1976, 1:18580 (FE-2256-1) 

Modeling and control of a multi-variable heat transfer process 
(For heavy section steel irradiation), 1:20018 (CONF-760408- 


3) 
HEAT TRANSFER/MEASURING METHODS 
Optical measurements laboratory for determining heat transfer 
coefficients (For use in Liquid Metal Fast Breeder Reactor 
Cask Technology Development Program), 1:20797 (SAND- 
76-0162) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEAT TREATMENTS/RADIOSENSITIVITY EFFECTS 
Influence of the heat load on the body temperature, respiration 
and pulse rates of dogs subjected to chronic gamma 
irradiation, 1:21257 (ERDA-tr-99) 
HEATERS/NONDESTRUCTIVE TESTING 
Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 


HELIUM/CHARGED-PARTICLE TRANSPORT 


CARBON 13 REACTIONS 
FLUORINE 19 REACTIONS 
KRYPTON 84 REACTIONS 
LITHIUM 6 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
Nuclear structure information from heavy-ion reaction studies, 
1:21715 (TID-27031) 
HEAVY ION REACTIONS/COULOMB EXCITATION 
Coulomb-induced and triple fission, 1:21835 (TID-27031) 
HEAVY ION REACTIONS/DIRECT REACTIONS 
PTOLEMY, a program for heavy-ion direction-reaction 
calculations (Cross sections, optical model, DWBA), 1:21827 
(ANL-76-11) 
HEAVY ION REACTIONS/ELASTIC SCATTERING 
PTOLEMY, a program for heavy-ion direction-reaction 
calculations (Cross sections, optical model, DWBA), 1:21827 
(ANL-76-11) 
Two-center shell model and heavy-ion scattering, 1:21829 (TID- 
27031) 
HEAVY ION REACTIONS/FISSION 
Coulomb-induced and triple fission, 1:21835 (TID-27031) 
HEAVY ION REACTIONS/FUSION REACTIONS 
Energy and angular momentum dependence of complete fusion 
cross sections (Phenomenological model), 1:21828 (COO- 
3463-21) 
HEAVY ION REACTIONS/INCLUSIVE INTERACTIONS 
Research program with relativistic nuclei (Summaries of 
research activities at JINR, Dubna), 1:21696 (JINR-E2-9086) 
HEAVY ION REACTIONS/MULTI-NUCLEON TRANSFER 
REACTIONS 
Selected short subjects, 1:21716 (TID-27031) 
HEAVY ION REACTIONS/QUANTUM ELECTRODYNAMICS 
Quantum electrodynamic effects for light and heavy nuclei, 
1:21830 (TID-27031) 
HEAVY ION REACTIONS/SHELL MODELS 
Two-center shell model and heavy-ion scattering, 1:21829 (TID- 
27031) 
HEAVY ION REACTIONS/TERNARY FISSION 
Coulomb-induced and triple fission, 1:21835 (TID-27031) 
HEAVY IONS/ION-ATOM COLLISIONS 
Diabatic models and spectral features, 1:21509 (TID-27031) 
Electron spectra from heavy ion collisions, 1:21502 (COO-3274- 
20) 
Structured projectiles: theoretical modeling, 1:21507 (TID- 
27031) 
HEAVY IONS/MEETINGS 
Heavy ion lecture series, Kansas State University, 1972-1973. 
Volume II, 1:21717 (TID-27031) 
HEAVY IONS/METASTABLE STATES 
Metastable atomic states of heavy ions I: x-ray emitting states, 
1:21482 (TID-27031) 
Metastable atomic states of heavy ions II: x-ray and auger 
emitting states, 1:21483 (TID-27031) 
Metastable atomic states of heavy ions III: auger emitting states 
and astrophysical topics, 1:21484 (TID-27031) 
HEAVY IONS/RADIATION DOSES 
Biomedical radiation transport calculations as an application of 
nuclear data, 1:21842 
HEAVY WATER/PRODUCTION 
Gas detection system (Patent; laser absorption spectrometer for 
detecting H,S leaks at D,O plants), 1:20813 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED WATER COOLED REACTOR 
See HWLWR TYPE REACTORS 
HELA CELLS/BIOLOGICAL RADIATION EFFECTS 
Effect of N-ethylmaleimide on the response to x rays of 
synchronized HeLa cells, 1:21206 
HELA CELLS/RADIOSENSITIVITY 
Determination of the radicsensitivity of HeLa cells as a function 
of their position in the generation cycle, 1:21204 (ERDA-tr- 
99) 


Role of intercellular contacts in the radiosensitivity of cells of 
the HeLa culture, 1:21203 (ERDA-tr-99) 
HELA CELLS/SYNCHRONOUS CULTURES 
Effect of N-ethylmaleimide on the response to x rays of 
synchronized HeLa cells, 1:21206 
HELIOTRON/DIVERTORS 
Diverter experiment on the Heliotron-D device, 1:22290 
(CONF-750905-P1) 
HELIUM/CHARGED-PARTICLE TRANSPORT 
Studies of electron states in structurally disorder materials. Final 
report, 1 Jan-15 Jun 1974 (Electron transport in dense He 


. 


¥ 


“4 


HELIUM/CHARGED-PARTICLE TRANSPORT 


and tetrahedrally bonded amorphous semiconductors), 
1:21841 (ADdA-012956) 
HELIUM/COLLISIONS 
Molecular beam scattering from clean surfaces of alkali halides. 
Interim technical report, 1:21464 (AD-A-013259) 
HELIUM/ELECTRON-ATOM COLLISIONS 
The effect of several configuration interaction target states on 
the elastic scattering of low-energy electrons by complex 
atoms. a sciences research papers, 1:21494 (AD-A- 
01042 
HELIUM/EMISSION SPECTRA 
Experimental investigation of Stark broadening and plasma 
polarization shift of ionized helium resonance lines, 1:22016 
HELIUM/HEAT TRANSFER 
Heat transfer to liquid helium: design data for bath cooled 
superconducting magnets, 1:20352 
HELIUM/ION SCATTERING ANALYSIS 
Use of elastic scattering cross section anomalies for depth 
profiling helium and hydrogen isotopes in solids, 1:20177 
HELIUM/ION-ATOM COLLISIONS 
Use of collision data to determine parameters of the terms of a 
negative-ion-atom system (Interaction potential), 1:21512 
HELIUM/OSCILLATOR STRENGTHS 
Variational Bethe-Goldstone calculations of atomic oscillator 
strengths. Be sequence, 1:21520 
HELIUM /PHONONS 
Phonon interference in thin films, 1:21862 
HELIUM 3/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindrical thermal diffusion column), 1:20234 
HELIUM 3/MUONIC ATOMS 
Nuclear polarization in muonic helium (Energy shifts and 
difference), 1:21463 
HELIUM 3 A/ORBITAL ANGULAR MOMENTUM 
Experiments on orbital dynamics in superfluid *He-A, 1:21529 
HELIUM 3 REACTIONS/STRIPPING 
Additional 1* states in °F, 1:21735 
Cross section measurements for charged particle induced 
reactions on ®Li, 1:21740 
HELIUM 3 TARGET/DEUTERON REACTIONS 
Energy from charged particle reactions among light nuclei, 
1:21728 
HELIUM 4 
See also HELIUM I 
HELIUM 4/ISOTOPE SEPARATION 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindrical thermal diffusion column), 1:20234 
HELIUM 4/MUONIC ATOMS 
Nuclear polarization in muonic helium (Energy shifts and 
difference), 1:21463 
HELIUM DILUTION REFRIGERATION/RESEARCH 
PROGRAMS 
Assessment and study of existing concepts and methods of 
cryogenic refrigeration for superconducting transmission 
cables. Progress report, | September 1975-31 October 1975 
(Operation of helium liquefiers), 1:19059 (COO-2552-4) 
HELIUM DILUTION REFRIGERATORS/EFFICIENCY 
Refrigeration of large superconducting magnets, 1:20349 
HELIUM DILUTION REFRIGERATORS/RESEARCH 
PROGRAMS 
Transmission and Distribution Division research progress report, 
1:19052 (EPRI-TD-2) 
HELIUM I/PUMPING 
Performance characteristics of a liquid helium pump. Final 
report, 1:20336 (AD-A-014250) 
HELIUM IONS/CHANNELING 
Channelling a of the interaction between solute 
atoms and ir d defects in metals (1-2 MeV 
He ions), 1: 21476 
Investigation of the channeling of light ions through gold crystals 
having thicknesses of several hundreds of angstroms from 0.5 
to 2 MeV, 1:21469 (UCRL-Trans-10773) 
HELIUM IONS/COLLISIONS 
Backscattering of 15 to 30 keV *He from metal surface, 1:21473 
Influence of surface roughness on the intensity of elastically 
scattered low-energy noble-gas ions, 1:21479 
HELIUM IONS/RANGE 
Computer studies of the penetration depth of low-energy light 
ions in solids (10 eV to 20 keV H, T, and He ions), 1:21847 
HEMATIN 
See HEME 
HEMATITE/CRYSTAL STRUCTURE 
Stereoscopic methods in TEM, 1:19910 (HEDL-SA-1001) 
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HEMATOPOIETIC SYSTEM 
See also BONE MARROW 
HEMATOPOIETIC SYSTEM/BIOLOGICAL RADIATION 

EFFECTS 

Hematological effects of parenterally administered plutonium in 
mammals (Reissue of 1947 report on biological effects of Pu), 
1:21285 (CH-3783) 

HEMATOPOIETIC SYSTEM/IMMUNE REACTIONS 

Observations on tic marrow. Annual report, 15 
July 1975-14 July 1976, 1: 21178 (SAN-899X4) 

HEMATOPORPHYRIN (HEME) 
See HEME 
HEME/BIOCHEMICAL REACTION KINETICS 
Energy transfer mechanisms in photobiological reactions. 
Progress report, | August 1975-30 April 1976, 1:21083 
(COO-875-176) 
HEMIN 

See HEME 
HEMOPHILUS 

See HAEMOPHILUS 
HERBICIDES/DECOMPOSITION 

Behavior of phenyl-urea type herbicides and related chemical 

residues in soil-plant systems, | :20987 
HEREDITY 

See GENETICS 
HFIR REACTOR/REACTOR MAINTENANCE 

High flux isotope reactor quarterly report, October, November, 
and December of 1975, 1:19319 (ORNL/TM-5460) 

HFIR REACTOR/REACTOR OPERATION 

High flux isotope reactor quarterly report, October, November, 

and December of 1975, 1:19319 (ORNL/TM-5460) 
HIGH BTU GAS/DESULFURIZATION 

Development of information for standards of performance for 
the fossil fuel conversion industry. Final report (Bibliography 
included), 1:18443 (PB-242543) 

Fuels technology: a state-of-the-art review. Environmental 
protection technology series (final), 1:18442 (PB-242535) 

HIGH BTU GAS/MARKET 

Energy extraction from coal in situ: a five-year plan. Volume I 
of Ill. Summary, 1:19574 (TID-27023-P1) 

Energy extraction from coal in situ: a five-year plan. Volume Il 
of III. Technical and management, 1:19575 (TID-27023-P2) 

HIGH BTU GAS/PRODUCTION 

250-million-scfd high-Btu gas plant. Synthane-Wyodak seam 
coal: an economic analysis, 1:18427 (ERDA-76-59) 

250-million-scfd-high-Btu-gas plant. Synthane-Pittsburgh seam 
coal: an economic analysis, 1:18428 (ERDA-76-59) 

50,000-barrel-per-day liquid fuels plant, H-coal process: Wyodak 
coal, an economic analysis, 1:18478 (ERDA-76-56) 

50,000-barrel-per-day liquid fuels plant, H-coal process: Illinois 
coal, an economic analysis, 1:18479 (ERDA-76-56) 

Design and operation of catalytic methanation in the HYGAS 
pilot plant, 1:18871 

Economic analysis of CO, acceptor process producing 250 
million standard cubic feet per day of high-Btu gas from two 
fuels: subbituminous coal, 1:18424 (ERDA-76-58) 

Economic analysis of CO, acceptor process producing 250 
million standard cubic feet per day of high-Btu gas from two 
fuels: lignite, 1:18425 (ERDA-76-58) 

Effect of certain reaction parameters on methanation of coal gas 
to SNG, 1:18870 

Flash hydropyrolysis process for conversion of lignite to liquid 
and gaseous products, 1:18417 (BNL-20915) 

Preliminary economic analysis of Lurgi plant producing 250 
million scfd gas from New Mexico coal, 1:18422 (ERDA-76- 
57) 

Preliminary economic analysis of CO, acceptor process 
producing 250 million standard cubic feet per day of high-Btu 
gas from two fuels: subbituminous coal and lignite, 1:18423 
(ERDA-76-58) 

Preliminary economic analysis of synthane plant producing 250 
million scfd high-Btu gas from two coal seams: Wyodak and 
Pittsburgh, 1:18426 (ERDA-76-59) 

Production of gaseous and liquid fuels from crude oil (Patent), 
1:18860 

Production of high-Btu gas from coal, 1:19579 

HIGH BTU GAS/PURIFICATION 
250-million-scfd-high-Btu-gas plant. Synthane-Pittsburgh seam 
coal: an economic analysis, 1:18428 (ERDA-76-59) 

Economic analysis of CO, acceptor process producing 250 
million standard cubic feet per day of high-Btu gas from two 
fuels: subbituminous coal, 1:18424 (ERDA-76-58) 

Preliminary economic analysis of Lurgi plant producing 250 
million scfd gas from New Mexico coal, 1:18422 (ERDA-76- 
57) 
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HIGH BTU GAS/RECOVERY 

Degasification of coalbeds: a commercial source of pipeline gas, 

1:18518 
HIGH BTU GAS/SYNTHESIS 

Mare - making synthetic fuel gas from crude oil (Patent), 

HIGH ENERGY PHYSICS/MEETINGS 

Proceedings of the 1975 JINR-CERN School of Physics, 
Alushta, USSR, 14-28 May 1975, 1:21607 (JINR-E2-9086) 

HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 

High energy user group at Santa Barbara. Progress report, May 
1975-March 1976 (Univ. of Cal., Santa Barbara), 1:21545 
(UCSB-10-PA-23-30) 

High-energy physics progress report, October 1, 1974-September 
30, 1975 (Univ. of Massachusetts (October 1, 1974- 
September 30, 1975)), 1:21533 (COO-3330-28) 

High Energy Accelerator and Colliding Beam User Group. 
Progress report, 1974-1975. Technical Report No. 76-016 
(Summaries of research activities at Maryland University), 
1:21534 (ORO-2504-237) 

Theoretical and high energy physics programs. Progress report, 
September 1, 1974-August 31, 1975 (Univ. of Minnesota), 
1:21605 (COO-1764-221) 

HIGH ENERGY PHYSICS/REVIEWS 

My perspectives on particle physics: summary of orbis scientiae, 
1976, 1:21606 (FERMILAB-Conf-76/20-THY/EXP) 

HIGH ENERGY PHYSICS/SUPERCONDUCTING MAGNETS 

Superconducting magnets for high energy physics, 1:20593 

HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH-BETA PLASMA/PLASMA SIMULATION 

Wall-confined, 8 > 1, plasma physics, 1:21909 (CONF-750905- 
P1) 

HIGH-BETA PLASMA/RESEARCH PROGRAMS 

High-beta plasma research. Progress report, February 1975- 
February 1976 (Tokamak materials damage studies, plasma 
theory), 1:22301 (COO-2456-29) 

HIGH-FREQUENCY DISCHARGES 

Unipolar high-frequency discharges in superimposed direct 
current field, 1:22036 (IPPCZ-196) 

HIGH-FREQUENCY DISCHARGES/EMISSION SPECTRA 

Continuous-spectrum radiation of high-frequency discharges 
burning in Ne, 1:21504 (IPPCZ-196) 

HIGH-FREQUENCY HEATING/HYBRID RESONANCE 

Lower hybrid heating of large tori using waveguides, 1:21949 
(CONF-750905-P2) 

HIGHLY ENRICHED URANIUM 

(80 - 100 per cent.) 

HIGHLY ENRICHED URANIUM/MATERIAL BALANCE 

Application of gamma spectrometry technique in combination 
with weighing for material balance taking in the production of 
highly enriched U-Al fuel. Final report for the period 15 July 
1973 - 1 March 1975, 1:18793 (IAEA-R-1358-F) 

HIGH-TEMPERATURE FUEL CELLS/CONTROL SYSTEMS 

Means for the study and the operational control of high- 

temperature fuel cells, 1:19725 
HIGH-TEMPERATURE FUEL CELLS/DESIGN 

Fuel-cell power system for central-station power generation 

using coal as a fuel, 1:19702 
HIGH-TEMPERATURE FUEL CELLS/ELECTROCHEMISTRY 

Mechanism of CO polarization at high temperature solid 

electrolyte fuel cell anodes, 1:19767 
HIGH-TEMPERATURE FUEL CELLS/ELECTRODES 

Electrode behavior in high-temperature fuel cells with oxygen- 
ion conducting solid electrolytes (Hydrogen-oxygen fuel cell), 
1:19723 

Electrode materials for high temperature solid electrolyte fuel 
cells, 1:19726 

HIGH-TEMPERATURE FUEL CELLS/ELECTROLYTES 

Disc-shaped solid electrolytes as construction elements for high- 
temperature fuel cell batteries, 1:19727 

Dissociation constants and hydrolysis constants in molten alkali 
carbonates, 1:19722 

New electrolytes for high-temperature fuel cells: study of the 
systems ZrO,-Y,03-Ta,O;, and ZrO,-CeO,-Y,03, 1:19724 

Phase equilibria in Li-Na-K carbonate/aluminate systems, 
1:19721 

Solid oxide electrolytes with time dependent conductivity, 
1:19759 

HIGH-TEMPERATURE FUEL CELLS/PERFORMANCE 

Fuel-cell power system for central-station power generation 

using coal as a fuel, 1:19702 


HOT SPRINGS/GEOPHYSICAL SURVEYS 


HIGH-TEMPERATURE FUEL CELLS/PERFORMANCE 
TESTING 


Means for the study and the operational control of high- 
temperature fuel cells, 1:19725 
Performance evaluation of a fused-alkali electrolyte, internal- 
reforming fuel cell. Final report (Hydrogen, methane, and 
UDEX-raffinate fuels), 1:19709 (AD-A-016123) 
HIGH-TEMPERATURE FUEL CELLS/REVIEWS 
Problems of high temperature ZrO,-solid electrolyte fuel cells, 
1:19701 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HIGS MODEL/MAGNETIC MONOPOLES 
Higgs-theory with monopoles and quark confinement, 1:21603 
(CONF-750636-P2) 
HIGS MODEL/QUARKS 
Higgs-theory with monopoles and quark confinement, 1:21603 
(CONF-750636-P2) 
HISTIDINE/BIOCHEMICAL REACTION KINETICS 
Energy transfer mechanisms in photobiological reactions. 
Progress report, | August 1975-30 April 1976, 1:21083 
(COO-875-176) 
HISTONES/ELECTROPHORESIS 
Histone stoichiometry in chicken erythrocyte nuclei, 1:21098 
HISTONES/PHOSPHORYLATION 
Cellular and molecular biology group, 1:21200 (LA-6313-PR) 
HISTONES/STOICHIOMETRY 
Histone stoichiometry in chicken erythrocyte nuclei, 1:21098 
HOLMIUM/SOLVENT EXTRACTION 
Synergistic solvent extraction. Progress report, July 10, 1974- 
September 30, 1974, 1:20191 (SRO-763-3) 
HOLMIUM/WORK FUNCTIONS 
Work function and adsorption properties of yttrium group rare 
earth metals, 1:19972 (AD/A-005979) 
HOLMIUM/X-RAY FLUORESCENCE ANALYSIS 
XRF method for determination of common rare earth impurities 
in high purity yttrium oxide, 1:20174 (BARC-806) 
HOLMIUM 165 TARGET/NEUTRON REACTIONS 
'SHo(n,y) standard cross section from 3 to 450 keV, 1:21778 
HOMOGENEOUS PLASMA/ELECTRIC CONDUCTIVITY 
Numerical results for the high frequency conductivity of a 
turbulent plasma, 1:21902 (CONF-750905-P1) 
HOMOGENEOUS PLASMA/ION ACOUSTIC WAVES 
Parametric decay instabilities in an infinite, homogeneous, 
weakly anisotropic plasma, 1:22135 
HOMOGENEOUS PLASMA/PARAMETRIC INSTABILITIES 
Parametric decay instabilities in an infinite, homogeneous, 
weakly anisotropic plasma, 1:22135 
HORDEUM 
See BARLEY 
HORMONES 
See also INSULIN 
PARATHORMONE 
PROGESTERONE 
HORMONES/BIOASSAY 
Production, purification and assay of thrombopoietin. Progress 
report, June 1, 1973-Julty 31, 1976 (Mice, *S tracer 
technique, X radiation), 1:21237 (ORO-4465-14) 
HORMONES/BIOLOGICAL EFFECTS 
Calcium absorption and calcium binding protein synthesis in the 
chick: evidence for a 1,25-dihydroxycholecalciferol-like factor 
in solanum malacoxylon, 1:21141 
Involvement of cyclic AMP in the vitamin D mediated intestinal 
calcium absorptive mechanism, 1:21140 
HORMONES/BIOSYNTHESIS 
Production, purification and assay of throm ietin. Progress 
report, June 1, 1973-Julty 31, 1976 (Mice, tracer 
technique, X radiation), 1:21237 (ORO-4465-14) 
HORMONES/PURIFICATION 
Production, purification and assay of thrombopoietin. Progress 
report, June 1, 1973-Julty 31, 1976 (Mice, *S tracer 
technique, X radiation), 1:21237 (ORO-4465-14) 
HORMONES/REVIEWS 
Involvement of cyclic AMP in the vitamin D mediated intestinal 
calcium absorptive mechanism, 1:21140 
HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/BOUNDARY LAYERS 
Physics of a fusion plasma boundary layer. Report No. 67 (Hot 
plasma interactions with cold wall), 1:22072 (COO-2456-30) 
Quasi-steady state of permeable plasmas, 1:22023 (CONF- 
750905-P1) 
HOT PLASMA/PLASMA DIAGNOSTICS 
Time-resolved fast-neutron pinhole camera for studying 
‘hermonuclear plasmas, 1:22010 (UCRL-77527) 
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HOT SPRINGS/GEOPHYSICAL SURVEYS 
Preliminary geological and geophysical study of the origin of Hot 
Springs in northwestern Virginia (Abstract), 1:18964 
HOT SPRINGS/ORIGIN 
Preliminary geological and geophysical study of the origin of Hot 
Springs in northwestern A aa (Abstract), 1:18964 
HOT SPRINGS/RADIOACTIV 
Radioactivity of Nevada hot-spring systems (2 to 500 wR/hr), 
1:18957 
_SYSTEMS/AMPHIBOLE 
geochronologic study of GT-1 and GT-2 
"whole rocks (Abstract), 1:18961 
HOT-DRY-ROCK SYSTEMS/APATITES 
Variation of fission track ages with depth in two deep drill holes 
(Abstract), 1:18962 
HOT-DRY-ROCK SYSTEMS/BOREHOLES 
Hydraulic fracturing in an communication between two adjacent 
wellbores (Abstract), 1:18987 
Pluton thermal evolution modeling and observation in GT-2 
(Abstract) (197°C, 70° C/km, 2928 m depth), 1:18967 
HOT-DRY-ROCK SYSTEMS/CALCITE 
High 87/86 strontium ratios in deep-seated fracture-filling calcite 
from GT-2 (Abstract), 1:18969 
HOT-DRY-ROCK SYSTEMS/GEOCHEMISTRY 
Petrography and geochemistry of Precambrian core samples 
from GT-2 and EE-1 (Abstract), 1:18960 
HOT-DRY-ROCK SYSTEMS/GEOLOGY 
Geology of the LASL Fenton Hill site (Abstract), 1:18959 
HOT-DRY-ROCK SYSTEMS/GEOPHYSICAL SURVEYS 
Geophysical measurements at Fenton Hill (Abstract), 1:18966 
HOT-DRY-ROCK SYSTEMS/GRANITES 
Microcracks in GT-2 core (Abstract), 1:18963 
Rubidium-strontium geochronologic study of GT-1 and GT-2 
whole rocks (Abstract), 1:18961 
Trace element analyses of granite cores from LASL dry hot rock 
experiment (Abstract), 1:18968 
HOT-DRY-ROCK SYSTEMS/HEAT EXTRACTION 
Extracting energy from hydraulically-fractured geothermal 
reservoirs (Abstract), 1:18990 
LASL dry hot rock concept, 1:18986 
HOT-DRY-ROCK SYSTEMS/HEAT FLOW 
Pluton thermal evolution modeling and observation in GT-2 
(Abstract) (197°C, 70° C/km, 2928 m depth), 1:18967 
HOT-DRY-ROCK SYSTEMS/HYDRAULIC FRACTURING 
Characteristics of seismic events associated with hydraulic 
fracture (Abstract), 1:18988 
Geothermal energy: a new application of rock mechanics, 
1:18985 
Hydraulic fracturing in an communication between two adjacent 
wellbores (Abstract), 1:18987 
LASL dry hot rock concept, 1:18986 
Preliminary seismic mapping of the main fracture in GT-2 
(Abstract), 1:18989 
HOT-DRY-ROCK SYSTEMS/MATHEMATICAL MODELS 
Extracting energy from hydraulically-fractured geothermal 
reservoirs (Abstract), 1:18990 
HOT-DRY-ROCK SYSTEMS/PERMEABILITY 
Permeability of a biotite monzogranite at elevated temperatures 
(Abstract), 1:18994 
HOT-DRY-ROCK SYSTEMS/PETROLOGY 
Petrography and geochemistry of Precambrian core samples 
from GT-2 and EE-1 (Abstract), 1:18960 
HOT-DRY-ROCK SYSTEMS/QUARTZ 
Gas content of quartz from the GT-2 geothermal test hole, 
Fenton Hill, New Mexico (Abstract), 1:18970 
HOT-DRY-ROCK SYSTEMS/ROCK DRILLING 
Recent advances in the deep drilling of hot crystalline rocks 
(Abstract) (Directional drilling, 3-km deep hole), 1:18982 
HOT-DRY-ROCK SYSTEMS/ROCK MECHANICS 
Geothermal energy: a new application of rock mechanics, 
1:18985 
HOT-DRY-ROCK SYSTEMS/SEISMIC SURVEYS 
Preliminary seismic mapping of the main fracture in GT-2 
(Abstract), 1:18989 
HOT-WATER SYSTEMS 
Experimental geothermal research facilities study (phase o). 
Volume 1. Final report, 1:18976 (PB-243755) 
HOUSES/DESIGN 
Energy conservation in new 1:19519 
HOUSES/ENERGY CONSERVATIO 
Energy conservation in new housing design, 1:19519 
Impact of and potential for energy conservation practices in 
residential and commercial buildings in Texas. Project S/D-8, 
final report, 1:19510 (NSF-RA-N-74-228) 
Making the most of your energy dollars in home heating and 
cooling. Consumer information series (final), 1:19791 (COM- 
75-11029/6ST) 
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Potential for energy conservation technology transfer, 1:19507 

(CONF-760536-1) 
HOUSES/MODIFICATIONS 

Potential for energy conservation technology transfer, 1:19507 

(CONF-760536-1) 
HOUSES/POWER DEMAND 
Electricity market fact sheets by states, 1970 (Fact sheets for 
each state), 1:19599 (ANL/ES-49) 
HTGR TYPE REACTORS 
See also FULTON-I REACTOR 
FULTON-2 REACTOR 
VRAIN REACTOR 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 

A new method for coating microspheres with zirconium carbide 
and zirconium carbide-carbon graded coats, 1:19120 

Fuel particles having pyrolitic carbon coating for nuclear 
reactors and the manufacture of such fuel (Patent; HTGR), 
1:19124 

HTCAP: a FORTRAN IV program for calculating coated- 
particle operating temperatures in HFIR target irradiation 
experiments, 1:19119 (ORNL/TM-5332) 

Microprobe study of fission product behavior in high-burnup 
HTR fuels, 1:19121 (ORNL-tr-4108) 

HTGR TYPE REACTORS/COST 

Cost comparison of very high temperature nuclear reactors for 
process heat applications, 1:19212 (COO-2477-1) 

HTGR TYPE REACTORS/DEPRESSURIZATION 

CONTEMPT-G computer program and its application to HTGR 
containments, 1:19354 (GA-A-12692A) 

Effects of helium mixing and heat transfer on containment 
design pressure in a high-temperature gas-cooled reactor, 
1:19391 

HTGR TYPE REACTORS/FUEL CYCLE 

A survey of thorium utilization in thermal power reactors, 
1:19068 (IEA-TI-37) 

Development of a procedure for evaluating the economics of 
process options in commercial HTGR fuel cycle, 1:19118 
(ORNL/TM-5125) 

HTGR fuel refab equipment (15 Apr 1974) (Engineering 
Materials) (5 drawings), 1:18712 (CAPE-2465) 

HTGR TYPE REACTORS/FUEL ELEMENTS 
Gas cooled nuclear reactor fuel elements (Patent), 1:19122 
HTGR TYPE REACTORS/FUEL RODS 
Thermal conductivity of large HTGR fuel rods, 1:19114 (GA-A- 
12910A) 
HTGR TYPE REACTORS/GAS TURBINES 
Fault analysis of gas turbine HTGR, 1:19355 (GA-A-13497) 
HTGR TYPE REACTORS/PLUTONIUM RECYCLE 
Plutonium in high-temperature reactors, 1:19116 (IAEA-175) 
HTGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

HTGR Safety Evaluation Division quarterly report, October 1- 
December 31, 1975, 1:19339 (BNL-50494) 

HTGR TYPE REACTORS/REACTOR CONTROL SYSTEMS 

Operating control systems in advanced types of nuclear power 
plants, 1:19279 (ANL-Trans-1050) 

HTGR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Studies of iodine adsorption and desorption on HTGR coolant 
circuit materials, 1:19117 (ORNL/TM-5094) 

HTGR TYPE REACTORS/REACTOR CORES 

HTGR core thermal design methods and analysis, 1:19115 (GA- 
A-12985(Amend.1)) 

HTGR Safety Evaluation Division quarterly report, October 1- 
December 31, 1975, 1:19339 (BNL-50494) 

HTGR TYPE REACTORS/REACTOR INSTRUMENTATION 

HTGR Safety Evaluation Division quarterly report, October 1- 
December 31, 1975, 1:19339 (BNL-50494) 

HTGR TYPE REACTORS/REACTOR KINETICS 

Applied reactor physics, 1:19327 (ANCR-1255) 

HTGR TYPE REACTORS/REACTOR MATERIALS 

HTGR Safety Evaluation Division quarterly report, October 1- 

December 31, 1975, 1:19339 (BNL-50494) 
HTGR TYPE REACTORS/REACTOR SAFETY 

HTGR Safety Evaluation Division quarterly report, October 1- 
December 31, 1975, 1:19339 (BNL-50494) 

Reactor safety and technology. Quarterly progress report, 
October 1-December 31, 1975, 1:19360 (LA-NUREG- 
6233PR) 

HTGR TYPE REACTORS/TURBINES 
Load control system especially adapted for a HTGR power plant 
turbine (Patent), 1:19113 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/ANTHROPOLOGY 

Models for cultural inheritance. 1. Group mean and within group 

variation, 1:21077 
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HUMAN POPULATIONS/BIOLOGICAL RADIATION 

EFFECTS 

Mammalian biology group (Hazards of Pu, ?'°Po, x radiation, 
Se, Co, "Sn, and 'Cd), 1:21267 (LA-6313-PR) 

Radiochemical and radioecological studies on Brazilian areas of 
high natural background. Progress report, October 30, 1974- 
October 30, 1975 (Etiology of radioinduced chromosomal 
aberrations in human lymphocytes), 1:21264 (COO-3489-8) 

HUMAN POPULATIONS/CARCINOGENESIS 

New methods and approaches to health impact assessment, 
1:21318 (CONF-751022-) 

HUMAN POPULATIONS/CHROMOSOMAL ABERRATIONS 

Unmet needs in automated cytogenetics, 1:21112 (BNL-21106) 

HUMAN POPULATIONS/ENVIRONMENTAL EFFECTS 

Management of experimental reserves and their relation to 
conservation reserves: the reserve cluster, 1:20964 (CONF- 
7605 20-1) 

HUMAN POPULATIONS/HEALTH HAZARDS 

Impact of energy production on human health: an evaluation of 
means for assessment. Proceedings of the LASL third life 
sciences symposium, Los Alamos, New Mexico, October 15- 
17, 1975, 1:20962 (CONF-751022-) 

Problems in sampling for health impact assessment, 1:21319 
(CONF-75 1022-) 

HUMAN POPULATIONS/INTEGRAL DOSES 

Integral population doses due to off-gases from nuclear power 
stations, 1:19297 (SAAS-184) 

HUMAN POPULATIONS/INTERNATIONAL COOPERATION 

Management of experimental reserves and their relation to 
conservation reserves: the reserve cluster, 1:20964 (CONF- 
760520-1) 

HUMAN POPULATIONS/MONITORING 

Environmental monitoring report, Sandia Laboratories 1975, 
1:21040 (SAND-76-0209) 

HUMAN POPULATIONS/MUTAGENESIS 

Mutagenesis and teratogenesis as end points in health impact 
assessment, 1:21316 (CONF-751022-) 

New methods and approaches to health impact assessment, 
1:21318 (CONF-751022-) 

HUMAN POPULATIONS/RADIATION DOSES 

Environmental effects of a tritium gas release from the Savannah 
River Plant on December 31, 1975, 1:20944 (DP-1415) 

Environmental surveillance program of the Lawrence Berkeley 
Laboratory and annual environmental monitoring report of the 
Lawrence Livermore Laboratory for the calender year 1975, 
1:20952 (LBL-4678) 

Environmental surveillance at Hanford for CY-1975, 1:20943 
(BNWL-1979) 

Environmental surveillance at Los Alamos during 1975, 1:20951 
(LA-6321-MS) 

Environmental monitoring report, Sandia Laboratories 1975, 
1:21040 (SAND-76-0209) 

Gamma exposure rates in the Steel Creek and Little Hell landing 
areas (Savannah River Plant area swamps), 1:20997 (DPST- 
74-551(Rev.)) 

Industrial hygiene group (Health hazards of environmental 
pollutants), 1:20893 (LA-6313-PR) 

Potential radiological impact of airborne releases and direct 
gamma radiation to individuals living near inactive uranium 
mill tailings piles, 1:21226 (EPA-520/1-76-001) 

Radiological aspects of environmental tritium (Potential release 
from nuclear power plants), 1:20957 

HUMAN POPULATIONS/RADIATION MONITORING 

Environmental surveillance at Hanford for CY-1975, 1:20943 
(BNWL-1979) 

Environmental surveillance at Los Alamos during 1975, 1:20951 
(LA-6321-MS) 

HUMAN POPULATIONS/RADIATION PROTECTION 

Atmospheric sciences annual progress report, 1974 
(Meteorology of coastal areas; atmospheric aerosols; detection 
of nitrogen and sulfur in air samples), 1:20854 (BNL-50485) 

HUMAN POPULATIONS/TERATOGENESIS 

Mutagenesis and teratogenesis as end points in health impact 

assessment, 1:21316 (CONF-751022-) 
HURRICANES/PROBABILITY 

Meteorological and engineering approach to the regionalization 
of tornado wind criteria for nuclear power plant design, 
1:20869 (TID-27015) 

HVAC SYSTEMS/CRYOGENIC CABLES 
Trial of ‘cryocable’ terminal completed, 1:19062 
HVDC SYSTEMS/RESEARCH PROGRAMS 
Transmission and Distribution Division research progress report, 
1:19052 (EPRI-TD-2) 
HWGCR OF CZECHOSLOVAKIA 
See BOHUNICE A-1 REACTOR 
BOHUNICE A-1 REACTOR 
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HWLWR TYPE REACTORS 
See also JATR REACTOR 

HWLWR TYPE REACTORS/PLUTONIUM RECYCLE 

A CANDU-BLW reactor designed for plutonium recycle, 
1:19129 (IAEA-175) 

HYBRID REACTORS 
High-gain fusion-fission reactor for producing *°U, 1:22215 
Molten salt blanket calculations for a tokamak fusion-fission 

hybrid reactor, 1:22225 (MATT-1236) 

HYBRID REACTORS/NEUTRON FLUX 
233 breeding and neutron multiplying blankets for fusion 

reactors, 1:22212 (UCRL-77284) 

HYDRATED ELECTRONS 

See SOLVATED ELECTRONS 

HYDRAZINE/OXIDATION 

Catalytic efficiency of nickel and nickel boride for the anodic 
hydrazine oxidation on porous carbon electrodes, 1:19735 

HYDRAZINE/TOXICITY 
Toxic hazards research unit annual technical report: 1974. Final 

report, Jun 1973-May 1974, 1:21303 (AD-A-011559) 

HYDRAZINE FUEL CELLS/ANODES 
Process for making electrodes containing Raney nickel and a 

thiocyanate (Patent), 1:19763 

HYDRAZINE FUEL CELLS/CATALYSTS 

Catalytic efficiency of nickel and nickel boride for the anodic 
hydrazine oxidation on porous carbon electrodes, 1:19735 

Electrochemical behavior of tungsten carbide electrodes, 
1:19751 

HYDRAZINE FUEL CELLS/ELECTROCHEMISTRY 
Interaction of oxygen and hydrazine on partially immersed 

oxygen electrodes, 1:19720 

HYDRAZINE FUEL CELLS/REVIEWS 

State of development of hydrazine fuel cells, their problems, and 
potential technical applications, 1:19690 

HYDROBROMIC ACID/GAS CHROMATOGRAPHY 

Selective chromatographic separation of sulfur dioxide with 
organic reagents (Patent), 1:20188 

HYDROCARBON FUEL CELLS/CORROSION 

Research on electrochemical energy conversion systems. Interim 
progress report No. 6, Apr-Oct 1974, 1:19666 (AD-A- 
014067/3ST) 

HYDROCARBON FUEL CELLS/ELECTROCHEMISTRY 
Adsorption and oxidation of hydrocarbons on platinum, 1:19774 
Mechanisms and catalysis of hydrocarbon fuels on platinum, 

1:19765 

Problems of the electrochemical oxidation of hydrocarbons in 
low temperature fuel cells, 1:19777 

Some aspects of oscillatory kinetics in fuel oxidations, 1:19769 

HYDROCARBON FUEL CELLS/ELECTROLYTES 
Evaluation of electrolytes for direct oxidation hydrocarbon/air 

fuel cells. Final technical report, Jan 1973-Jun 1974 
(Trifluoromethanesulfonic acid appeared most promising), 
1:19711 (AD-A-011277) 

Research on electrochemical energy conversion systems. Interim 
progress report No. 6, Apr-Oct 1974, 1:19666 (AD-A- 
014067/3ST) 

HYDROCARBON FUEL CELLS/HYDROGEN GENERATORS 
Hydrogen production by steam reforming, 1:19742 
Thermo-catalytic hydrogen generation from hydrocarbon fuels 

(High temperature catalyzed pyrolysis reaction), 1:19756 

HYDROCARBON FUEL CELLS/PERFORMANCE TESTING 
Performance evaluation of a fused-alkali electrolyte, internal- 

reforming fuel cell. Final report, 1:19709 (AD-A-016123) 

HYDROCARBONS 

See also ALKANES 
ANTHRACENE 
BENZENE 
BENZOPYRENE 
NAPHTHALENE 
TOLUENE 
XYLENES 

HYDROCARBONS/BAND THEORY 
Energies of conduction bands in dielectric liquids, 1:20126 

HYDROCARBONS/BIOCHEMICAL REACTION KINETICS 
Elucidation of hydrocarbon structure in an enzyme-catalyzed 

benzo[a]pyrene-poly(G) covalent complex, 1:21108 

HYDROCARBONS/BIOLOGICAL EFFECTS 
Elimination of phenols in the urine of animals exposed to 

trimethylbenzene (Rats), 1:21139 (ORNL-tr-4097) 

HY DROCARBONS/EMISSION 
Impact on air quality of alternate strategies for the production, 

distribution, and utilization of energy in Texas, 1975-2000. 

Project E/S-2, final report, 1:21072 (NSF-RA-N-74-234) 

HYDROCARBONS/FOLIAR UPTAKE 
Endogeneous formation of polycyclic hydrocarbons in higher 

plants. 8. Carcinogenic hydrocarbons in the environment of 

humans, 1:21295 (ORNL-tr-4118) 
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HYDROCARBONS/MOLECULAR STRUCTURE 

Elucidation of hydrocarbon structure in an enzyme 

benzo[a]pyrene-poly(G) covalent complex, 1:21108 
HYDROCARBONS/OXIDATION 

Adsorption and oxidation of hydrocarbons on platinum, 1:19774 

Mechanisms and catalysis of hydrocarbon fuels on platinum, 
1:19765 

Problems of the electrochemical oxidation of hydrocarbons in 
low temperature fuel cells, 1:19777 

HYDROCARBONS/PRODUCTION 

Flash hydrogenation of coal. II. Yield structure for Illinois No. 6 

coal at 100 atm, 1:18414 
HYDROCARBONS/SOLVENT EXTRACTION 

Pipeline processing of oil-containing solids to recover 
hydrocarbons (Patent; partial recovery of hydrocarbons during 
transit of solid-organic solvent slurry to processing plant), 
1:18668 

HYDROCHLORIC ACID/GAS CHROMATOGRAPHY 

Selective chromatographic separation of sulfur dioxide with 

organic reagents (Patent), 1:20188 
HYDROCHLORIC ACID/VIRIAL EQUATION 

Calculation of the second virial coefficient for dipolar and 

quadrupolar polyatomic gases, 1:21526 (IS-T-703) 
HYDROCYANIC ACID/ELECTRONIC STRUCTURE 

Confirmation of the discrepancy between theory and experiment 

for the B tilde'A’’ state of HCN, 1:20216 
HYDROCYANIC ACID/EXCITED STATES 

Confirmation of the discrepancy between theory and experiment 

for the B tilde'A’’ state of HCN, 1:20216 
HYDROCYANIC ACID/GAS CHROMATOGRAPHY 
Selective chromatographic separation of sulfur dioxide with 
organic reagents (Patent), 1:20188 
HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 
HYDRODYNAMICS/COMPUTER CODES 
Preliminary users manual for BBC, 1:20825 (UCID-17124) 
HYDROELECTRIC POWER/ENERGY CONSUMPTION 
Annual U.S. energy use drops again, 1:19529 (NP-21000) 
HYDROELECTRIC POWER/ENVIRONMENTAL EFFECTS 

Energy and health: the health impacts of present and alternative 

energy sources and policies, 1:19462 (BNL-21395) 
HYDROELECTRIC POWER/HEALTH HAZARDS 
Energy and health: the health impacts of present and alternative 
energy sources and policies, 1:19462 (BNL-21395) 
HYDROELECTRIC POWER PLANTS/TURBINES 
Hot-water reaction turbine, 1:18885 (UCRL-Trans-10797) 
HYDROELECTRIC POWER PLANTS/TURBOGENERATORS 
Hydroelectric generating system (Patent), 1:18884 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/GAS CHROMATOGRAPHY 

Selective chromatographic separation of sulfur dioxide with 

organic reagents (Patent), 1:20188 
HYDROGEN/ADSORPTION 

High-pressure hydrogen apparatus for PCT studies up to ~700 
MPa and 200°C: preliminary results on LaCosHg at 21°C, 
1:18844 (UCRL-52039) 

HYDROGEN/ATOM-MOLECULE COLLISIONS 

Electronic excitation in collisions of fast protons and hydrogen 
atoms with NO, N,O, CO,, and OCS. Interim report (10 to 25 
keV; spectra), 1:21496 (AD-A-010596) 

Excitation of infrared auroral emissions in collisions of H* and H 
with Ng. Interim report (0.5 to 25 keV: cross sections), 
1:21408 (AD/A-005672) 

Fundamental atomic mechanisms in the polar cap. Report No. 
11 (final), 1 Jul 1974-31 Mar 1975, 1:21497 (AD-A-011705) 

HYDROGEN/CHEMICAL REACTIONS 

Least-motion insertion reaction CH,('A,) + H,yieldsCH,. 

— study of a process forbidden by orbital symmetry, 
HYDROGEN/CORROSIVE EFFECTS 

Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 

HYDROGEN/ELECTRON REACTIONS 

Comparison of the yields of inelastic electron and positron 
scattering from hydrogen and deuterium at 15 (GeV/c)?, 
1:21549 

HYDROGEN/EQUILIBRIUM 

Equilibrium considerations in the methane synthesis system 
(Thermodynamic equilibria for CO, CO,, H,O, H,, and CH,), 
1:18866 

HYDROGEN/HYPERFINE STRUCTURE 

bee ny principle applied to hyperfine pressure shifts, 

1:21486 


ERA Voi. 1, No. 10 


HYDROGEN/ION SCATTERING ANALYSIS 
Use of elastic scattering cross section anomalies for 
profiling helium and hydrogen isotopes in solids, 1:20177 
HYDROGEN/ION-ATOM COLLISIONS 
Molecule formation in tenuous media: quantum effects in 
spontaneous radiative association, 1:21513 
HY DROGEN/MEETINGS 
Hydrogen energy. Part B. Hydrogen economy Miami energy 
conference, Miami Beach, Florida, March 18-20, 1974 
(Hydrogen utilization, general considerations, and a panel 
discussion), 1:18834 
HYDROGEN/METABOLISM 
H, metabolism in photosynthetic organisms. II. Light-dependent 
H, evolution by preparations from Chlamydomonas, 
Scenedesmus, and spinach, 1:18842 
HYDROGEN/NUCLEAR REACTION ANALYSIS 
Feasibility of neutron-gamma techniques for field analysis of 
fresh concrete, 1:20164 
HYDROGEN/OFF-PEAK ENERGY STORAGE 
Hydrogen storage and production in utility systems. Second 
annual progress report, 1:18835 (BNL-50472) 
HY DROGEN/OXIDATION 
Catalytic activity of tungsten carbide in the oxidation of 
hydrogen, 1:19770 
Theoretical and experimental study of electrocatalysis and 
application to the oxidation of hydrogen in acid medium, 
1:19775 
HYDROGEN/PHASE DIAGRAMS 
Conditions for a hydrogen-deuterium phase equilibrium system 
within a temperature range of 14 to 20°K, 1:20113 (UCRL- 
Trans-11037) 
HYDROGEN/PRODUCTION 
Application of radiation chemical processes in CTRs, 1:22251 
(COO-3028-19) 
HY DROGEN/SOLUBILITY 
Solubility of hydrogen and deuterium in a 
alloy (Uranium-0.222 mole fraction nner alloy, 700- 
1350°K), 1:19982 
HY DROGEN/STORAGE 
Hydrogen storage and transfer. Semiannual technical report, | 
Feb-31 Jul 1975, 1:18843 (AD-A-016256) 
HYDROGEN/THERMODYNAMIC PROPERTIES 
Thermodynamics of solid solution of hydrogen in TagS and 
Nb,z,S, (300 to 550°C), 1:20220 
HYDROGEN/TRANSPORT 
Hydrogen storage and transfer. Semiannual technical report, | 
Feb-31 Jul 1975, 1:18843 (AD-A-016256) 
HYDROGEN 1 TARGET/PROTON REACTIONS 
Proton-proton elastic scattering at 19.700 MeV, 1:21731 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN DEUTERIDE/POLARIZED TARGETS 
Crystalline HD targets, 1:20638 (BNL-20415) 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS/ANODES 
Effect of the phase structure of the Raney alloy on the activity 
of the H, electrode, 1:19734 
HYDROGEN FUEL CELLS/CATALYSTS 
Catalytic activity of tungsten carbide in the oxidation of 
hydrogen, 1:19770 
Effect of the phase structure of the Raney alloy on the activity 
of the H, electrode, 1:19734 
Electrochemical behavior of tungsten carbide electrodes, 
1:19751 
Hydrogen and methanol fuel cells with air electrodes in alkaline 
electrolyte, 1:19755 
Preparation and long-term behavior of Raney catalysts in H, and 
O, electrodes, 1:19733 
HYDROGEN FUEL CELLS/DESIGN 
2 kW hydrogen fuel cell with basic electrolyte, 1:19691 
500-watt hydrogen-air cell, 1:19695 
Battery comprising a plurality of cells (Patent; electrolyte 
channel design), 1:19707 
Design and performance characteristics of a matrix-type 
phosphoric acid hydrogen-air cell, 1:19693 
Development of a prototype 3-kW KOH fuel cell, 1:19696 
Fuel cell battery with powder electrodes (200 W), 1:19697 
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Multimegawatt fuel cell power system (576-kW modular units 
for short high-power aerospace applications), 1:19705 
HYDROGEN FUEL CELLS/ELECTROCHEMISTRY 
Reactivity of surface oxides in fuel oxidations, 1:19768 
Theoretical and experimental study of electrocatalysis and 


— to the oxidation of hydrogen in acid medium, 


HYDROGEN FUEL CELLS/ELECTRODES 
Electrode behavior in high-temperature fuel cells with oxygen- 
ion conducting ‘solid electrolytes, 1:19723 
Hydrogen and methanol fuel cells with air electrodes in alkaline 
electrolyte, 1:19755 
Problems in extending the dimensions of thin air and hydrogen 
electrodes, 1:19747 
Treatment for improving electrodes containing a 
polytetrafluoroethylene binder (3-kW prototype fuel cell), 
1:19729 
HYDROGEN FUEL CELLS/FABRICATION 
ee fuel cells based on the eloflux principle, 


HYDROGEN FUEL CELLS/PERFORMANCE 
Design and performance characteristics of a matrix-type 
phosphoric acid hydrogen-air cell, 1:19693 
Fuel cell battery with powder electrodes (200 W), 1:19697 
HYDROGEN FUEL CELLS/PERFORMANCE TESTING 
500-watt hydrogen-air cell, 1:19695 
Performance evaluation of a fused-alkali electrolyte, internal- 
reforming fuel cell. Final report, 1:19709 (AD-A-016123) 
HYDROGEN FUEL CELLS/WATER REMOVAL 
2 kW hydrogen fuel cell with basic electrolyte, 1:19691 
Battery comprising a plurality of cells (Patent; electrolyte 
channel design), 1:19707 
HYDROGEN FUELS 
Studies pertaining to hydrogen car development. Part B. A 
comparative study of engine performance with gasoline and 
hydrogen. Part C. Hydrogen storage and flow system, 1:19882 
(PB-242131) 
HYDROGEN GENERATORS/DESIGN 
Hydrogen production by steam reforming, 1:19742 
Method of obtaining pure hydrogen from methanol for the 
supply of a fuel cell, 1:19743 
HYDROGEN GENERATORS/PERFORMANCE 
Thermo-catalytic hydrogen generation from hydrocarbon fuels 
(High temperature catalyzed pyrolysis reaction), 1:19756 
HYDROGEN IONS 
See also HYDROGEN IONS 1 PLUS 
HYDROGEN IONS 2 PLUS 
HYDROGEN IONS/ION-MOLECULE COLLISIONS 
Excitation of infrared auroral emissions in collisions of H* and H 
with N,. Interim report (0.5 to 25 keV: cross sections), 
1:21408 (AD/A-005672) 
HYDROGEN IONS 1 PLUS/CHANNELING 
Investigation of the channeling of light ions through gold crystals 
having thicknesses of several hundreds of angstroms from 0.5 
to 2 MeV, 1:21469 (UCRL-Trans-10773) 
HYDROGEN IONS 1 PLUS/COLLISIONS 
Trapping of hydrogen ions in zirconium for ion energies between 
0.3 and 6 keV (0.3 to 6 keV hydrogen ions), 1:21477 
Use of ion beams to produce collision cascades in metals (<100 
keV ions), 1:21474 
HYDROGEN IONS 1 PLUS/ION-ATOM COLLISIONS 
Charge exchange cross sections for hydrogen and deuterium ions 
incident on a Cs vapor target, 1:21503 
Molecule formation in tenuous media: quantum effects in 
spontaneous radiative association, 1:21513 
HYDROGEN IONS 1 PLUS/ION-ION COLLISIONS 
Electron capture from TI*(6s*) and Li* by protons. Final report, 
1:21495 (AD-A-010433) 
HYDROGEN IONS 1 PLUS/ION-MOLECULE COLLISIONS 
Electronic excitation in collisions of fast protons and hydrogen 
atoms with NO, N,O, CO,, and OCS. Interim report (10 to 25 
keV; spectra), 1:21496 (AD-A-010596) 
Fundamental atomic mechanisms in the polar cap. Report No. 
11 (final), 1 Jul 1974-31 Mar 1975, 1:21497 (AD-A-011705) 
HYDROGEN IONS 1 PLUS/RANGE 
Computer studies of the penetration depth of low-energy light 
ions in solids (10 eV to 20 keV H, T, and He ions), 1:21847 
HYDROGEN IONS 2 PLUS/CHANNELING 
Investigation of the channeling of light ions through gold crystals 
having thicknesses of several hundreds of angstroms from 0.5 
to 2 MeV, 1:21469 (UCRL-Trans-10773) 
HYDROGEN IONS 2 PLUS/ION-ATOM COLLISIONS 
Charge exchange cross sections for hydrogen and deuterium ions 
incident on a Cs vapor target, 1:21503 
HYDROGEN PEROXIDE/REDUCTION 
Reduction of oxygen and hydrogen peroxide on some tungsten 
and niobium oxygenated bronzes, 1:19752 


HYDROGEN PRODUCTION 
See also HYDROGEN GENERATORS 
Device for solar energy conversion by photo-electrolytic 
decomposition of water, 1:18910 
Flower power: prospects for photosynthetic energy, 1:19640 
HYDROGEN PRODUCTION/CATALYSTS 
Hydrogen (Patent; prevention of loss of catalyst activity by use 
of a guard material more basic than zinc oxide), 1:18841 
HYDROGEN PRODUCTION/ECONOMICS 
Prospects for electrolytic hydrogen for chemical/industrial piants 
(Solid polymer electrolyte cell), 1:18836 (CONF-741070-) 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Effect of temperature on electrode kinetic parameters for 
hydrogen and oxygen evolution reactions on nickel electrodes 
in alkaline solutions, 1:18837 
Hydrogen storage and production in utility systems. Second 
annual progress report, 1:18835 (BNL-50472) 
Prospects for electrolytic hydrogen for chemical/industrial plants 
(Solid polymer electrolyte cell), 1:18836 (CONF-741070-) 
HYDROGEN PRODUCTION/PHOTOLYSIS 
Photochemical cleavage of water: a system for solar energy 
conversion using monolayer-bound transition metal complexes, 
1:18840 
HYDROGEN PRODUCTION/PHOTOSYNTHESIS 
H, metabolism in photosynthetic organisms. II. Light-dependent 
H, evolution by preparations from Chlamydomonas, 
Scenedesmus, and spinach, 1:18842 
HYDROGEN PRODUCTION/RESEARCH PROGRAMS 

Engineering design of a thermochemical water-splitting cycle. 
Final report (Sulfuric acid-sulfur oxide-sulfide cycle), 1:18838 
(GA-A-13726) 

Hydrogen storage and production in utility systems. Second 
annual progress report, 1:18835 (BNL-50472) 

HYDROGEN PRODUCTION/THERMOCHEMICAL 

PROCESSES 

Coal Technology Program progress report, March 1976, 1:18393 
(ORNL/TM-5430) 

Engineering design of a thermochemical water-splitting cycle. 
Final report (Sulfuric acid-sulfur oxide-sulfide cycle), 1:18838 
(GA-A-13726) 

Process for producing hydrogen from water (Patent; ferriferrous 
oxide and a chloride ion yielding substance), 1:18839 

HYDROGEN STORAGE 
See also CRYOGENICS 
HYDROGEN-BASED ECONOMY 
TANKS 

Studies pertaining to hydrogen car development. Part B. A 
comparative study of engine performance with gasoline and 
hydrogen. Part C. Hydrogen storage and flow system, 1:19882 
(PB-242131) 

HYDROGEN STORAGE/COBALT HYDRIDES 

High-pressure hydrogen apparatus for PCT studies up to ~700 
MPa and 200°C: preliminary results on LaCosHg » at 21°C, 
1:18844 (UCRL-52039) 

Storage of hydrogen isotopes in intermetallic compounds, 
1:18845 (UCRL-77455) 
HYDROGEN STORAGE/IRON HYDRIDES 
Hydrogen storage and production in utility systems. Second 
annual progress report, 1:18835 (BNL-50472) 

HYDROGEN STORAGE/LANTHANUM HYDRIDES 
High-pressure hydrogen apparatus for PCT studies up to ~700 
MPa and 200°C: preliminary results on LaCosH,g » at 21°C, 

1:18844 (UCRL-52039) 
Storage of hydrogen isotopes in intermetallic compounds, 
1:18845 (UCRL-77455) 
HYDROGEN STORAGE/MAGNESIUM HYDRIDES 
Studies pertaining to hydrogen car development. Part A. The 
kinetics and mechanism of magnesium alloy-hydride formation 
and dissociation. Final report, 1:19881 (PB-242130) 
HYDROGEN STORAGE/RESEARCH PROGRAMS 
Hydrogen storage and transfer. Semiannual technical report, | 
Feb-31 Jul 1975 (Compressed gas, liquid, and hydride), 
1:18843 (AD-A-016256) 
Hydrogen storage and production in utility systems. Second 
annual progress report, 1:18835 (BNL-50472) 
HYDROGEN STORAGE/TITANIUM HYDRIDES 
Hydrogen storage and production in utility systems. Second 
annual progress report, 1:18835 (BNL-50472) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/GAS CHROMATOGRAPHY 
Selective chromatographic separation of sulfur dioxide with 
organic reagents (Patent), 1:20188 
HYDROGEN SULFIDES/MONITORING 
Gas detection system (Patent; laser absorption spectrometer for 
detecting H,S leaks at D,O plants), 1:20813 
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HYDROGEN SULFIDES/REMOVAL 
$0,000-barrel-per-day liquid fuels plant, H-coal process: Wyodak 
coal, an economic analysis, 1:18478 (ERDA-76-56) 
50,000-barrel-per-day liquid fuels plant, H-coal process: Illinois 
coal, an economic analysis, 1:18479 (ERDA-76-56) 
50 ,000-barrel-per-day liquid fuels plant, SRC process: W 
coal, an economic analysis, 1:18493 (ERDA-76-55) 
$0,000-barrel-per-day liquid fuels plant, SRC process: Illinois 
No. 6 coal, an economic analysis, 1:18494 (ERDA-76-55) 
Novel catalyst supports for hydrodesulfurization of coal. 
Quarterly report, January-March 1976, 1:18409 (FE-2013-3) 
Preliminary economic analysis of Bureau of Mines low-Btu 
gasification: combined-cycle power generating system 
producing 299.0 megawatts, Pittsburgh coal seam, 1:18421 
(ERDA-76-52) 
Thermodynamic considerations in the use of coal as a 
fuel for power conversion systems, 1:18419 (CONF-741070-) 
HYDROGEN SULFIDES/VIRIAL EQUATION 
Calculation of the second virial coefficient for dipolar and 
quadrupolar polyatomic gases, 1:21526 (IS-T-703) 
HYDROGEN-BASED ECONOMY 
Hydrogen energy (Production, transmission, storage, and 
utilization), 1:19598 
HYDROGEN-BASED ECONOMY/TECHNOLOGY 
ASSESSMENT 
Hydrogen economy. A preliminary technology assessment, 
1:18833 (NP-20932) 
HYDROLOGY/RESEARCH PROGRAMS 
Summaries of physical research in geosciences, 1:21333 (ERDA- 
76-44) 
HYDROTHERMAL SYSTEMS/TEMPERATURE 
MEASUREMENT 
Thermal model for the TAG hydrothermal field (Abstract) 
(Thermal plume model, water temperature anomaly of 0.11°C, 
inverse temperature gradient of 8 x 10-* c/m), 1:18956 
HYDROXY COMPOUNDS 
(For organic compounds only and excluding SACCHARIDES, 
GLYCOSIDES and HYDROXY ACIDS.) 
See also ALCOHOLS 
FOLIC ACID 
PHENOLS 
SEROTONIN 
URACILS 
HYDROXY COMPOUNDS/POTENTIOMETRY 
Semimicro determination of hydroxy and amino compounds 
using pyromellitic dianhydride, 1:20169 (UCRL- 
77367(Rev.1)) 
HYDROXY COMPOUNDS/RADIOSENSITIVITY EFFECTS 
Effect of N-ethylmaleimide on the response to x rays of 
synchronized HeLa cells, 1:21206 
HYDROXY COMPOUNDS/TITRATION 
Semimicro determination of hydroxy and amino compounds 
using pyromellitic dianhydride, 1:20169 (UCRL- 
77367(Rev.1)) 
HYDROXYL RADICALS/CHEMICAL REACTIONS 
Free radicals from purine nucleosides after hydroxyl radical 
attack, 1:20269 
HYDROXYL RADICALS/COSMOCHEMISTRY 
Oh and H,O masers in the Monoceros-R2 molecular cloud, 
1:21390 (AD-A-011078) 
HYDROXYLASE/BIOCHEMICAL REACTION KINETICS 
Mutant forms of cytochrome P-450 controlling both 18- and 
11f-steroid hydroxylation in the rat, 1:21105 
HYDROXYLASE/METABOLISM 
Mutant forms of cytochrome P-450 controlling both 18- and 
11B-steroid hydroxylation in the rat, 1:21105 
HYGAS PROCESS/PILOT PLANTS 
Design and operation of catalytic methanation in the HYGAS 
pilot plant, 1:18871 
HYGAS PROCESS/REVIEWS 
Development of information for standards of performance for 
the fossil fuel conversion industry. Final report (Bibliography 
included), 1:18443 (PB-242543) 
HYPERTENSION 
Effect of chronic conflict on the blood pressure of rats with a 
genetic susceptibility to experimental hypertension, 1:21079 
HYPERTHYROIDISM/RADIOTHERAPY 
Model of iodine metabolism in a T;-thyrotoxic patient 
undergoing I-131 therapy, 1:21269 (ORO-2401-95) 
HYPOTHALAMUS/DELAYED RADIATION EFFECTS 
Changes in the corticotropin-releasing activity of the rat 
hypothalamus in the long-term periods after radiation 
influence, 1:21254 (ERDA-tr-99) 
HYPOXIA 
See ANOXIA 
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IAEA 
(International Atomic Energy Agency.) 
IAEA/INTERNATIONAL COOPERATION 
Proposals for international cooperation in nuclear energy. 
Hearing before the Subcommittee on Atomic Energy, 
Congress of the United States, Ninety-Fourth Congress, First 
Session, 1:19493 
IBM COMPUTERS/COMPARATIVE EVALUATIONS 
Comparison of the AMDAHL 470V/6 and the IBM 370/195 
using benchmarks, 1:22335 (ANL-76-50) 
ICELAND/ECOSYSTEMS 
Studies in the nitrogen cycle of Surtsey in 1972, 1:21136 (COO- 
3531-17) 
ICELAND/ENVIRONMENT 
Surtsey research progress report. VII. Primarily 1971 and 1972 
field seasons, 1:20865 (COO-3531-17) 
ICELAND/MOSSES 
Terrestrial microfauna of Surtsey during the Summer of 1972, 
1:20971 (COO-3531-17) 
IDAHO/GEOTHERMAL ENERGY 
Geothermal energy: an integrated use plan (Raft River 
Demonstration Project), 1:18992 
IDAHO/WATER RESOURCES 
Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 
IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 
IDAHO NATIONAL ENGINEERING 
LABORATORY/RESEARCH PROGRAMS 
Applied reactor physics, 1:19327 (ANCR-1255) 
Test reactor operation support, 1:19300 (ANCR-1255) 
IGNITION/MATHEMATICAL MODELS 
Stability of combustible systems (Applicability of Lyapunov 
functionals in characterizing ignition conditions), 1:18847 
ILEUM 
See SMALL INTESTINE 
ILLINOIS/AIR POLLUTION 
Coal blending in Illinois (Compliance with SO, emission 
regulations), 1:18561 (ANL/ES-48) 
IMAGE INTENSIFIERS 
High energy radiation detector having wend reflective 
backing for phosphor layer (Patent), 1:20694 
IMIDES/RADIOSENSITIVITY EFFECTS 
Effect of N-ethylmaleimide on the response to x rays of 
synchronized HeLa cells, 1:21206 
IMMUNE REACTIONS 
Immunodiffusion in gels containing erythrocyte antigen. I. 
Theory for diffusion of antiserum from a circular well, 
1:21179 
IMMUNE REACTIONS/AGE DEPENDENCE 
Responsiveness of senescent mice to the antitumor properties of 
Corynebacterium parvum, 1:21177 
IMMUNE REACTIONS/BIOLOGICAL RADIATION EFFECTS 
Immunological and viral aspects of radiation-induced tumors. 
Eleventh annual report, February 1, 1975-February 29, 1976 
(In mice), 1:21236 (COO-2539-32) 
IMMUNE REACTIONS/MATHEMATICAL MODELS 
Cellular and molecular biology group, 1:21200 (LA-6313-PR) 
IMMUNE SERA 
See IMMUNE SERUMS 
IMMUNE SERUMS/DIFFUSION 
Immunodiffusion in gels containing erythrocyte antigen. I. 
Theory for diffusion of antiserum from a circular well, 
1:21179 
IMMUNOLOGY 
Comparative studies on monotypic IgMA and IgG/sub k/ from an 
individual patient. I. Evidence for shared V/sub H/ idiotypic 
determinants, 1:21174 
IMPERIAL VALLEY/TEST FACILITIES 
Geothermal component test facility, 1:18980 (TID-27035) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
IN CORE INSTRUMENTS/DAMAGE 
Flux and power distributions in BWR multi-bundle fuel arrays, 
1:19075 (BNL-21038) 
IN CORE INSTRUMENTS/DESIGN 
Method of automatically monitoring the power distribution of a 
proc reactor employing movable incore detectors (Patent), 
1:19284 
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Nuclear reactor (Patent), 1:19283 
IN CORE INSTRUMENTS/PERFORMANCE 

Flux and power distributions in BWR multi-bundle fuel arrays, 

1:19075 (BNL-21038) 
INCIDENTS 

See ACCIDENTS 
INCINERATORS/FLOWSHEETS 

LSA and HSA incinerator operation flow sheets (5 Sep 1975) 
(Engineering Materials) (7 drawings), 1:18751 (CAPE-2437) 

INCINERATORS/PERFORMANCE 

Evaporative concentration of waste sludges with incinerator 
exhaust gases (Patent), 1:20546 

Marcoule incinerator for highly a-contaminated wastes. 
Operation, 1:18760 

INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 

(The group of all interactions of two particles producing a specific 
final state.) 

INCLUSIVE INTERACTIONS/BOOTSTRAP MODEL 

Numerical studies of the statistical bootstrap model, 1:21595 
(CONF-740653-P2) 

INCLUSIVE INTERACTIONS/POLARIZATION 

Il. Polarization effects in inclusive processes (Triple-Regge 

formalism, J, duality), 1:21665 (BNL-20415) 
INCLUSIVE INTERACTIONS/REVIEWS 

Multiparticle processes: recent results from the FNAL 30-inch 

bubble chamber, 1:21572 (JINR-D1-2-9224) 
INCOLOY 800/CORROSION 

Corrosion of 2 1/4 Cr-1 Mo steel and Incoloy alloy 800 under 
simulated boiler conditions, 1:19996 (ORNL-5153) 

Inner tube pressure stress rupture investigations with 
superimposed steam corrosion, 1:19944 (ORNL-tr-4166) 

Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 

Sodium Technology Program component materials compatibility 
quarterly progress report for period ending July 31, 1975, 
1:20000 (WARD-NA-3045-29) 

INCOLOY 800/CREEP 

Inner tube pressure stress rupture investigations with 

superimposed steam corrosion, 1:19944 (ORNL-tr-4166) 
INCOLOY 800/DECARBURIZATION 

Sodium Technology Program component materials compatibility 
quarterly progress report for period ending July 31, 1975, 
1:20000 (WARD-NA-3045-29) 

INCOLOY 800/STRESS CORROSION 

Corrosion resistance of Alloy 600 and Alloy 800 in chloride- 
containing high-pressure water. Paper No. 114 (20 ppM 
chloride, 295°C, 107 Pa), 1:19991 (CONF-750401-22) 

INCONEL 600/CORROSION 

Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 

INCONEL 600/STRESS CORROSION 

Corrosion resistance of Alloy 600 and Alloy 800 in chloride- 
containing high-pressure water. Paper No. 114 (20 ppM 
chloride, 295°C, 107 Pa), 1:19991 (CONF-750401-22) 

INCONEL 600/STRESS RELAXATION 

Residual stresses in bent tubes for nuclear steam generators. 

Paper No. 111, 1:19892 (CONF-750401-21) 
INCONEL 625/CORROSION 

Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 

INCONEL 718/CORROSION 

Observations on the in-sodium corrosion and tribology of 

aluminide coatings on Inconel 718, 1:20006 
INCONEL 718/MECHANICAL PROPERTIES 

Sodium Technology Program component materials compatibility 
quarterly progress report for period ending July 31, 1975, 
1:20000 (WARD-NA-3045-29) 

INCONEL 718/PHYSICAL RADIATION EFFECTS 

Effect of strain rate on the tensile properties of irradiated 
Inconel 718 (EBR-II irradiations; 232 to 650°C), 1:20026 
(HEDL-SA-1059) 

INCONEL 718/WEAR 
Observations on the in-sodium corrosion and tribology of 
aluminide coatings on Inconel 718, 1:20006 
INCONEL ALLOYS 
See also INCONEL 600 
INCONEL 625 
INCONEL 718 
INCONEL ALLOYS/DECONTAMINATION 

Chemical decontamination and melt densification (Chop-leach 

fuel hulls), 1:18738 (BNWL-SA-5696) 
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INCONEL ALLOYS/MELTING 
Chemical decontamination and melt densification (Chop-leach 
fuel hulls), 1:18738 (BNWL-SA-5696) 
INDIA/PLUTONIUM RECYCLE 
National programme of plutonium utilization in thermal power 
reactors, 1:19207 (IAEA-175) 
INDIUM/SURFACE TENSION 
Annotated bibliography for liquid metal surface tensions of 
groups III-A, IV-A, and V-A metals (82 references), 1:19964 
(IS-3829) 
INDIUM 115 TARGET/NEUTRON REACTIONS 
Production cross sections of some micro and millisecond isomers 
with 14.8 MeV neutrons, 1:21746 
INDIUM ALLOYS/SUPERCONDUCTIVITY 
Detection of thermal anomalies under a magnetic field, 1:19963 
(FRNC-CONF-125) 
INDIUM ARSENIDES/PHYSICAL RADIATION EFFECTS 
Electrical effects of implantation damage in InAs/sub x/P/sub 1- 
x/, 1:20148 
INDIUM OXIDES/ENTHALPY 
Enthalpy and heat capacity of indium sesquioxide at high 
temperatures, 1:20081 
INDIUM OXIDES/SPECIFIC HEAT 
Enthalpy and heat capacity of indium sesquioxide at high 
temperatures, 1:20081 
INDIUM PHOSPHIDES/PHYSICAL RADIATION EFFECTS 
Electrical effects of implantation damage in InAs/sub x/P/sub 1- 
x/, 1:20148 
INDIUM TELLURIDES/PHOTOCONDUCTIVITY 
Photoelectric properties of In,Te; single crystals, 1:20135 
INDUSTRIAL PLANTS 
See also GASEOUS DIFFUSION PLANTS 
OIL SHALE PROCESSING PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/DESIGN 
Economic system analysis of coal preconversion technology: 
Phase I. Volume IV. Large-scale coal processing for coal 
conversion. Interim report for the period August 1973-July 
1975, 1:19569 (FE-1520-4) 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 
Energy conservation, 1:19505 (CONF-760205-) 
Potential for energy conservation in industry, 1:19516 
INDUSTRIAL PLANTS/ENERGY CONSUMPTION 
Minnesota energy use trends 1957-73, 1:19626 (PB-248057) 
INDUSTRIAL PLANTS/GASES 
Gas purifying method (Patent), 1:20936 
INDUSTRIAL PLANTS/GEOTHERMAL ENERGY 
Geothermal resource utilization: paper and cane sugar industries. 
Final report, 1:18991 (UCRL-13633) 
INDUSTRIAL PLANTS/MECHANICAL DRAFT COOLING 
TOWERS 
Chromate abatement at the Oak Ridge Y-12 Plant, 1:21024 
(ERDA-92(Vol.2)) 
INDUSTRIAL PLANTS/POWER DEMAND 
Electricity market fact sheets by states, 1970 (Fact sheets for 
each state), 1:19599 (ANL/ES-49) 
INDUSTRIAL RADIOGRAPHY 
See also BETA RADIOGRAPHY 
GAMMA RADIOGRAPHY 
NEUTRON RADIOGRAPHY 
X-RAY RADIOGRAPHY 
INDUSTRIAL RADIOGRAPHY/EQUIPMENT 
Metal screens used for industrial radiography (Patent), 1:20521 
Process for nondestructively testing with a desensitized silver 
halide radiographic layer (Patent; using absorbed radioactive 
gases), 1:20520 
INDUSTRIAL RADIOGRAPHY/RADIATION SOURCES 
Automatic locking radioisotope camera lock (Patent), 1:20524 
INDUSTRIAL WASTES/CLASSIFICATION 
Industrial solid waste classification systems. Final report, 
1:19799 (PB-239119) 
INDUSTRIAL WASTES/TRANSPORT 
Chemical hazards response information system for multimodal 
accidents (CHRISMA). (A reevaluation of CHRIS for all 
modes of transportation). Final report, 1:21022 (AD-A- 
016296) 
INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
INDUSTRY/AIR POLLUTION 
Industrial hygiene group (Health hazards of environmental 
pollutants), 1:20893 (LA-6313-PR) 
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INDUSTRY/ENERGY CONSUMPTION 

Energy consumption in manufacturing and the Minnesota 
economy, 1:19625 (PB-248056) 

Industrial energy study of the glass industry. Final report, 
1:19794 (PB-242832) 

INDUSTRY/ENVIRONMENTAL EFFECTS 

Climate and weather: natural and anthropogenic perturbations 
(Natural and anthropogenic variations), 1:20860 (BNWL- 
2000( Pt.3)) 

Detection of point sources of air pollution using ERTS-1 data 
( Earth Resources Technology Satellite), 1:20907 (PERC/RI- 

6/1) 

Energy development and land use in Texas. Project E/S-1, final 

report, 1:21008 (NSF-RA-N-74-233) 
INDUSTRY/GAS TURBINES 

Automotive gas turbine ceramic regenerator design and 
reliability program. Annual report, October 1, 1974-June 30, 
1975, 1:19842 (COO-2630-1) 

Automotive gas turbine ceramic regenerator design and 
reliability program. Progress report, October 1, 1975- 
December 31, 1975, 1:19843 (COO-2630-8) 

Gas turbines: ceramic regenerator design and reliability, 1:19847 
(TEC-76/002) 

INDUSTRY/LAND USE 

Application of the Delphi method to regional land-use 
forecasting, 1:19472 (ORNL/RUS-21) 

Energy development and land use in Texas. Project E/S-1, final 
report, 1:21008 (NSF-RA-N-74-233) 

User’s guide to a subregional land-use allocation model (Data 
base to describe 16-county East Tennessee Development 
District), 1:19471 (ORNL/RUS-13) 

INDUSTRY/SITE SELECTION 

Application of the Delphi method to regional land-use 

forecasting, 1:19472 (ORNL/RUS-21) 
INDUSTRY/WASTE HEAT 

Energy industrial center study. Final report, Jun 1974-Jun 1975, 
1:19512 (PB-243823) 

INERTIAL SEPARATORS/EFFICIENCY 

Investigation of a perfusion impaction dust separator, 1:20297 
(ORNL/MIT-215) 

INFORMATION RETRIEVAL 

BDMS: Berkeley data-base management system user's manual 

(version 1.2), 1:22393 (LBL-4683) 
INFORMATION RETRIEVAL/ALGORITHMS 
PQ-tree algorithms, 1:22375 (UCRL-51953) 

INFORMATION SYSTEMS 

Analysis of world-wide contributions to Nuclear Science 
Abstracts, Volumes 29 and 30(1974), 1:22395 (TID-26870) 

Information support of Energy Research and Development 
Administration’s environmental program at Oak Ridge 
National Laboratory, 1:22392 (ERDA-92(Vol.1)) 

Requisite research in the atmospheric sciences: an advisory 
committee report, 1:20868 (ERDA-76-75) 

Updating the Navy environmental protection data base to 
— oil spill clean-up performance, 1:18633 (AD-A- 

1 ) 
INFORMATION SYSTEMS/DATA PROCESSING 

REIS: phase II, report I. An overview of the REIS system (State 
of Minnesota), 1:19441 (PB-248052) 

INFORMATION SYSTEMS/RESEARCH PROGRAMS 

Semiannual status report No. 127, 1 July through 31 Dec 1974, 
1:20525 (AD-A-010925) 

INFRARED RADIATION/EQUIPMENT 

Trial census of large animals using infrared, 1:21074 (SAND-76- 
0141) 

INFRARED RADIATION/RADIATION DETECTION 

Modifications to a commercial infrared radiometer to extend its 
temperature range and spectral resolution (For measuring 
emissivity of metals up to 2273 K), 1:20795 (SAND-76-0025) 

INHOMOGENEOUS PLASMA/MICROWAVE RADIATION 

Absorption of electromagnetic waves in an inhomogeneous 
plasma, 1:22163 (IPPCZ-196) 

Absorption of electromagnetic waves in a radially 
inhomogeneous plasma at high magnetic fields, 1:22160 
(IPPCZ-194) 

INSECTICIDES 
See also DDT 
INSECTICIDES/DECOMPOSITION 

Metabolism of ['*C]-lindane in plants and animals, 1:21144 

Persistence and microbial degradation of parathion in Indian rice 
soils under flooded conditions, 1:20986 

Uptake and degradation of metamidophos by tomato plants and 
soils, 1:21145 

INSECTICIDES/MEETINGS 

Origin and fate of chemical residues in food, agriculture, and 

fisheries. Panel proceedings series. Conference held at Vienna, 
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Austria, November 5-9, 1973 and June 4-7, 1974, 1:21186 
(STI/PUB-399) 
INSECTICIDES/METABOLISM 

Metabolism of ['*C]-lindane in plants and animals, 1:21144 

Uptake and degradation of metamidophos by tomato plants and 
soils, 1:21145 

INSECTICIDES/RESIDUES 

Origin and fate of chemical residues in food, agriculture, and 
fisheries. Panel proceedings series. Conference held at Vienna, 
Austria, November 5-9, 1973 and June 4-7, 1974, 1:21186 
(STI/PUB-399) 

INSECTICIDES/TRANSLOCATION 

Chemical residue interactions and effects in soil-plant-animal 

systems, 1:20985 
INSECTS 

See also GRASSHOPPERS 
INSECTS/COMPETITION 

Comparative dynamics and life histories of coexisting dragonfly 
populations, 1:21017 

INSECTS/POPULATION DYNAMICS 

Comparative dynamics and life histories of coexisting dragonfly 

populations, 1:21017 
IN-SITU GASIFICATION 

Alternatives for clean energy from coal, 1:19581 

Drying of gas producer No. 2 by a vertical drainage system in 
the Kuznetsk coal basin (Podzembaz station No. 8), 1:18460 
(UCRL-Trans-i 1057) 

IN-SITU GASIFICATION/BOREHOLES 

Borehole drilling and coring in a gasified space, 1:18459 
(UCRL-Trans-1 1053) 

IN-SITU GASIFICATION/CHEMICAL REACTIONS 

Application of gas-chemical calculations to the determination of 
water inflow into sections of coal undergoing gasification, 
1:18471 (UCRL-Trans-1 1056) 

IN-SITU GASIFICATION/COMBUSTION 

Fire face in underground gasification, 1:18456 (UCRL-Trans- 
11047) 

IN-SITU GASIFICATION/CONTROL 

Instrumentation and process control development for in situ coal 
gasification. Fifth quarterly report, December 1975-February 
1976, 1:18445 (SAND-76-0191) 

IN-SITU GASIFICATION/ELECTROLINKING 

Application of electric current for direct action on a seam of 
fuel in shaftless underground gasification (Translated book), 
1:18461 (UCRL-Trans-1 1050) 

Study on electrical conductivity of coal, 1:18464 (UCRL-Trans- 
11038) 

IN-SITU GASIFICATION/LOSSES 

Loss of gas into the rocks and into the seam being gasified in 

underground coal gasification, 1:18455 (UCRL-Trans-11045) 
IN-SITU GASIFICATION/MATHEMATICAL MODELS 

LLL in situ coal gasification program. Quarterly progress report, 
January-March 1976, 1:18448 (UCRL-50026-76-1) 

Model calculations of electric fields measured with a fixed, 
stationary array to monitor in situ coal gasification, 1:18444 
(SAND-76-0076) 

IN-SITU GASIFICATION/MEASURING INSTRUMENTS 

Instrumentation and process control development for in situ coal 
gasification. Fifth quarterly report, December 1975-February 
1976, 1:18445 (SAND-76-0191) 

IN-SITU GASIFICATION/MONITORING 

Model calculations of electric fields measured with a fixed, 
stationary array to monitor in situ coal gasification, 1:18444 
(SAND-76-0076) 

IN-SITU GASIFICATION/PLANNING 

Energy extraction from coal in situ: a five-year plan. Volume I 
of Ill. Summary, 1:19574 (TID-27023-P1) 

Energy extraction from coal in situ: a five-year plan. Volume Il 
of III. Technical and management, 1:19575 (TID-27023-P2) 

Energy extraction from coal in situ: a five-year plan. Volume III 
of Ill. Resources, 1:19576 (TID-27023-P3) 

LLL in situ coal gasification program. Quarterly progress report, 
January-March 1976, 1:18448 (UCRL-50026-76-1) 

IN-SITU GASIFICATION/RECOM MENDATIONS 

Let’s make Prokop’evsk a gasification center (Criticism of 
planned program and suggestion of alternative program), 
1:18450 (UCRL-Trans-11010) 

IN-SITU GASIFICATION/RESEARCH PROGRAMS 

Dynamics of gas formation during the gasification of a seam of 
brown coal in an experimental gas generator at the Angren 
Podzemgaz station, 1:18469 (UCRL-Trans-11051) 

Underground gasification of coal, 1:18462 (UCRL-Trans-11044) 

IN-SITU GASIFICATION/SYSTEMS ANALYSIS 

Energy extraction from coal in situ: a five-year plan. Volume II 

of Ill. Technical and management, 1:19575 (TID-27023-P2) 


OCTOBER 1976 


INSOLATION/COMPUTER CODES 

Global horizontal solar radiation for Australian locations stored 
in the CSIRO CYBER 7600 system: the data and method of 
retrieval, 1:18888 (S.E.S.-75/3) 

INSOLATION/MEASURING METHODS 

Determination of hourly solar radiation incident upon an 
inclined plane from hourly measured global horizontal 
insolation, 1:18889 (S.E.S.-75/4) 

INSOLATION/TABLES 

Melbourne climatic data for use with solar collectors, 1:18887 

(S.E.S.-75/1) 
INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULIN/BIOLOGICAL EFFECTS 

Characteristics of the uridine uptake system in normal and 
polyoma transformed hamster embryo cells, 1:21091 (UR- 
3490-869) 

INSULIN/METABOLISM 

Liver insulinase and insulin-like activity of the plasma of rats 

after irradiation, 1:21253 (ERDA-tr-99) 
INTEGRATED CIRCUITS/FABRICATION 

High temperature electronics status report, 1974-1975 (GaP and 
SiC semiconductors for operation at 500°C), 1:20536 (UCID- 
17109) 

INTEGRATED CIRCUITS/FAILURES 

Analysis of actual fault mechanisms in CMOS logic gates, 
1:20531 (SAND-75-6152) 

INTEGRATED CIRCUITS/RADIATION HARDENING 

Characterization of high frequency probe assembly for 
integrated circuit measurements. Final report, 10 Jan-30 Jun 
1974, 1:20784 (AD-A-014833) 

Improved radiation hardness of bipolar linear circuits. Interim 
report, 15 Jul 1974-15 Feb 1975, 1:20782 (AD-A-010224) 

INTEGRATED CIRCUITS/RESEARCH PROGRAMS 

Semiannual status report No. 127, 1 July through 31 Dec 1974, 

1:20525 (AD-A-010925) 
INTENSIFIERS (IMAGE) 

See IMAGE INTENSIFIERS 
INTERFACES (EQUIPMENT) 

See EQUIPMENT INTERFACES 
INTERFEROMETERS/DESIGN 

Optical measurements laboratory for determining heat transfer 
coefficients (For use in Liquid Metal Fast Breeder Reactor 
Cask Technology Development Program), 1:20797 (SAND- 
76-0162) 

INTERGALACTIC SPACE/MASS 
Masses of the galaxies and the mass-energy in the Universe, 
1:21393 
INTERMEDIATE MASS NUCLEI/MUONIC ATOMS 
Muonic x-ray studies, 1:21493 (ORO-2434-12) 
INTERMEDIATE VECTOR BOSONS/NEUTRINO-NUCLEON 

INTERACTIONS 

Influence of the intermediate boson on deep inelastic neutrino 
scattering, 1:21640 (CONF-740653-P1) 

INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
ROTARY ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 

Emissions from diesel and stratified charge powered cars. Final 
report, 1:19857 (PB-245030) 

Process for reducing the content of nitrogen oxides in the 
——- gases from internal combustion engines (Patent), 
1:19872 

INTERNAL COMBUSTION ENGINES/FUEL ECONOMY 

Pollution reducing and fuel saving device, 1:19852 

INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 
Pollution reducing and fuel saving device, 1:19852 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL LAWS/BIBLIOGRAPHIES 

Ocean law (a bibliography with abstracts). Report for 1964-Sep 
1975, 1:21062 (NTIS/PS-75/712) 

INTERPLANETARY MAGNETIC FIELDS/TABLES 

Solar-geophysical data number 370. Part I (prompt reports). 
Data for May 1975-April 1975. Explanation of data reports 
issued as number 366 (supplement) February 1975, 1:21386 
(COM-75-50193-370-1/ST) 

INTERPLANETARY SPACE/MAGNETIC FIELDS 

Interplanetary magnetic field data, 1963-1974, 1:21398 (COM- 
75-50279-46/SL) 

INTERSTELLAR SPACE/MAGNETIC FIELDS 
Oh and H,O masers in the Monoceros-R2 molecular cloud, 
1:21390 (AD-A-011078) 
INTERSTELLAR SPACE/MASERS 
Oh and H,O masers in the Monoceros-R2 molecular cloud, 
1:21390 (AD-A-011078) 


IODINE 131/TISSUE DISTRIBUTION 


INTESTINAL ABSORPTION/INHIBITION 
Importance of initial management of persons internally 
contaminated with radionuclides, 1:21271 
INTESTINES 
See also SMALL INTESTINE 
INTESTINES/BIOLOGICAL RADIATION EFFECTS 
Change in the number of cells of the small intestine of mice 
under the influence of various doses of irradiation, 1:21250 
(ERDA-tr-99) 
INTESTINES/METABOLISM 
Mechanisms of calcium transport in small intestine. Overall 
review of the contract, September 1, 1972-March 1, 1976, 
1:21135 (COO-1668-81) 
INVARIANCE PRINCIPLES 
See also CP INVARIANCE 
P INVARIANCE 
SCALE INVARIANCE 
T INVARIANCE 
Invariance principles and spin, 1:21592 (BNL-20415) 
INVENTORIES/CONTROL 
Transaction oriented minicomputer allows flexible design of the 
controlled materials information system, 1:18798 (UCRL- 
77948) 
INVERTEBRATES 
See also ANNELIDS 
CNIDARIA 
ECHINODERMS 
MOLLUSCS 
NEMATODES 
PROTOZOA 
INVERTEBRATES/GEOLOGY 
Fossils from Surtsey: a preliminary report, 1:21336 (COO-3531- 


17) 
INVERTEBRATES/TAXONOMY 
Report on the sampling of the benthic fauna of Surtsey 1970, 
1971, and 1974 (Bryozoa, Ascidiacea), 1:21012 (COO-3531- 
17) 
Terrestrial microfauna of Surtsey during the Summer of 1972, 
1:20971 (COO-3531-17) 
INVERTERS/DESIGN 
New type of inverters for direct current-to-alternating current 
conversion (For thermionic reactors), 1:19074 (JPRS-66621) 
IODATES/POTENTIOMETRY 
Direct electrometric determination of iodide and iodate ions, 
1:20171 (ORNL-tr-4159) 
IODIDES/POTENTIOMETRY 
Direct electrometric determination of iodide and iodate ions, 
1:20171 (ORNL-tr-4159) 
IODIDES/ULTRAVIOLET SPECTRA 
Optical spectra of the dibromide and diiodide ions in the matrix- 
isolated M*Br,~ and M*I,~ species (M = Na, Li, or K; 17°K), 
1:20228 
IODINE/ADSORPTION 
Laboratory studies on the adsorption of radioiodine and iodine 
compounds on activated carbon, 1:18761 (AD-A-014404) 
Method of removing iodine and compounds thereof from 
gaseous effluents (Absorption of iodine and its compounds 
from reactor effluents; Patent), 1:18766 
Studies of iodine adsorption and desorption on HTGR coolant 
circuit materials, 1:19117 (ORNL/TM-5094) 
IODINE/CORROSIVE EFFECTS 
Effects of internal surface flaws, iodine concentration and 
temperature on the stress corrosion cracking behavior of 
Zircaloy-4 tubing (LWBR Development Program), 1:19162 
(WAPD-TM-1248) 
IODINE/DESORPTION 
Studies of iodine adsorption and desorption on HTGR coolant 
circuit materials, 1:19117 (ORNL/TM-5094) 
IODINE/POTENTIOMETRY 
Direct electrometric determination of iodide and iodate ions, 
1:20171 (ORNL-tr-4159) 
IODINE/RECOMBINATION 
Recombination of iodine atoms in highly compressed gases and 
in liquids, 1:21485 (UCRL-Trans-10781) 
IODINE 131/ADSORPTION 
Activation of water soluble amines by halogens for trappin 
methyl radioactive iodine from air streams (Patent), 1:18768 
IODINE 131/BIOLOGICAL RADIATION EFFECTS 
Model of iodine metabolism in a T,-thyrotoxic patient 
undergoing I-131 therapy, 1:21269 (ORO-2401-95) 
IODINE 131/INGESTION 
Gaseous radioiodine transport in the air-forage-cow-milk system 
("I transport), 1:20945 (EMSL-LV-539-2) 
IODINE 131/RADIONUCLIDE ADMINISTRATION 
Model of iodine metabolism in a T;-thyrotoxic patient 
undergoing I-131 therapy, 1:21269 (ORO-2401-95) 


1ODINE 131/TISSUE DISTRIBUTION 


IODINE 131/TISSUE DISTRIBUTION 
Gaseous radioiodine transport in the air-forage-cow-milk system 
transport), 1:20945 (EMSL-LV-539-2) 
IODINE 138/BETA-MINUS DECAY 
Decay of mass-separated '*1, 1:21764 
IODINE COMPLEXES/CHEMICAL PREPARATION 
Preparation and spectral properties of actinide(IV )-hexaiodo 
complexes (Infrared and Raman data at 85° and 300°K), 
1:20284 
IODINE COMPLEXES/INFRARED SPECTRA 
Preparation and spectral properties of actinide(IV )-hexaiodo 
complexes (Infrared and Raman data at 85° and 300°K), 
1:20284 
IODINE COMPLEXES/RAMAN SPECTRA 
Preparation and spectral properties of actinide(IV )-hexaiodo 
complexes (Infrared and Raman data at 85° and 300°K), 
1:20284 
IODINE COMPOUNDS/ADSORPTION 
Method of removing iodine and compounds thereof from 
gaseous effluents (Absorption of iodine and its compounds 
from reactor effluents; Patent), 1:18766 
IODINE COMPOUNDS/REDUCTION 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
IODINE COMPOUNDS/SOLUBILITY 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
FLUORIDES/CHEMILUMINESCENCE 
il of IF in the gas phase reaction of I, with F, 
(Effects of pressure and flow rates on emission from two 
electronic states), 1:20212 
IODINE FLUORIDES/ELECTRONIC STRUCTURE 
Chemil of IF in the gas phase reaction of I, with F, 
(Effects of pressure and flow rates on emission from two 
electronic states), 1:20212 
IODINE IONS/ION-ATOM COLLISIONS 
Use of collision data to determine parameters of the terms of a 
negative-ion-atom system (Interaction potential), 1:21512 
IODODEOXYURIDINE/BIOSYNTHESIS 
Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Technical progress report, June 1, 1975- 
December 22, 1975 (UV radiation), 1:21086 (COO-2468-2) 
IODODEOXYURIDINE/RADIOSENSITIVITY EFFECTS 
Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Technical progress report, June 1, 1975- 
December 22, 1975 (UV radiation), 1:21086 (COO-2468-2) 
ION ACOUSTIC WAVES/TURBULENCE 
Spectral density of ion acoustic plasma turbulence, 1:22128 
ION ACOUSTIC WAVES/WAVE PROPAGATION 
Hybrid fluid-particle analysis of dissipation in the ion acoustic 
system, 1:22169 
Ton acoustic waves in a density gradient, 1:22143 (CONF- 
750905-P1) 
ION BEAM INJECTION/VACUUM SYSTEMS 
Vacuum system with ti harge pumps for pulsed 
hydrogen injection, 1 :20615 
ION BEAMS/MEETINGS 
Applications of ion beams to materials, 1975. Conference held 
at Warwick, England, September 8-12, 1975, 1:19890 
ION BLOCKING 
See ION CHANNELING 
ION CHANNELING/PHOTOEMISSION 
Investigation of the channeling of light ions through gold crystals 
having thicknesses of several hundreds of angstroms from 0.5 
to 2 MeV, 1:21469 (UCRL-Trans-10773) 
ION COLLISIONS 
See also ION-ATOM COLLISIONS 
ION COLLISIONS/MATHEMATICAL MODELS 
Replacement collision probabilities for energetic incident ions, 
1:21478 
ION DOSIMETRY/DEPTH DOSE DISTRIBUTIONS 
Biomedical radiation transport calculations as an application of 
nuclear data, 1:21842 
ION DOSIMETRY/THERMOLUMINESCENT DOSEMETERS 
Relation between light conversion efficiency and stopping power 
of charged particles in ther dosimeter, 
1:20709 
ION IMPLANTATION 
Implantation metallurgy, 1:19980 
ION IMPLANTATION/MEETINGS 
Applications of ion beams to materials, 1975. Conference held 
at Warwick, England, September 8-12, 1975, 1:19890 
ION MICROSCOPES 
Time-of-flight atom-probe field-ion microscope for the study of 
defects in metals. Report No. 2357, 1:19962 (COO-3158-36) 
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ION SCATTERING ANALYSIS 
Proton scattering for analysis of atmospheric particulate matter, 
1:20176 
ION SOURCES/IONIZATION 
Measurement of ionisation rates in ion sources, 1:22027 (CONF- 
750905-P1) 
ION SOURCES/PERFORMANCE 
Production of the negative ions and fast atoms in electron-ion 
oscillating discharge, 1:21466 (KFTI-74-19) 
Production of carbon and nitrogen nuclei and highly charged 
argon and xenon ions in an electron-beam ion source, 1:20614 
ION SOURCES/RESEARCH PROGRAMS 
Plasma Heating and Fueling Department (Testing of neutral 
injection systems), 1:21962 (ORNL-5154) 
ION-ATOM COLLISIONS/BINARY ENCOUNTER METHOD 
Point charged particles: born and bea approaches, 1:21506 
(TID-27031) 
ION-ATOM COLLISIONS/BORN APPROXIMATION 
Point charged particles: born and bea approaches, 1:21506 
(TID-27031) 
ION-ATOM COLLISIONS/DE-EXCITATION 
Electronic states of ions recoiling into vacuum and gases, 
1:21511 
ION-ATOM COLLISIONS/EXCITED STATES 
Electronic states of ions recoiling into vacuum and gases, 
1:21511 
ION-ATOM COLLISIONS/IONIZATION 
Electron spectra from heavy ion collisions, 1:21502 (COO-3274- 
20) 
Homonuclear quasi-molecule picture for ion-atom collisions, 
1:21508 (TID-27031) 
Point charged particles: born and bea approaches, 1:21506 
(TID-27031) 
Structured projectiles: theoretical modeling, 1:21507 (TID- 
27031) 
ION-ATOM COLLISIONS/NUCLEAR MOLECULES 
Homonuclear quasi-molecule picture for ion-atom collisions, 
1:21508 (TID-27031) 
ION-ATOM COLLISIONS/RESEARCH PROGRAMS 
Nuclear Accelerator Laboratory, June 1, 1974-May 31, 1975. 
Annual report (SUNY, Albany), 1:21500 (COO-2186-26) 
ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also FISSION CHAMBERS 
Ionization analyzing air pollution, smoke, and fire alarm device 
(Patent), 1:20779 
Smoke detector adapted to a smoke sensing apparatus (Patent), 
1:20776 
IONIZATION CHAMBERS/DESIGN 
Special problems in nuclear instrumentation. Progress report, 
September 1, 1975-August 31, 1976, 1:20701 (COO-323-36) 
IONIZATION CHAMBERS/ELECTRIC CABLES 
Special problems in nuclear instrumentation. Progress report, 
September 1, 1975-August 31, 1976, 1:20701 (COO-323-36) 
IONIZATION CHAMBERS/ELECTROMETERS 
Special problems in nuclear instrumentation. Progress report, 
September 1, 1975-August 31, 1976, 1:20701 (COO-323-36) 
IONIZING RADIATIONS/BIOLOGICAL RADIATION EFFECTS 
Theory of RBE. Third triennial report, 1 January 1967-31 
December 1975 (Model based on tracks of heavy ions in 
nuclear emulsions), 1:21190 (COO-1671-63) 
IONIZING RADIATIONS/MICRODOSIMETRY 
Theory of RBE. Third triennial report, 1 January 1967-31 
December 1975 (Model based on tracks of heavy ions in 
nuclear emulsions), 1:21190 (COO-1671-63) 
IONIZING RADIATIONS/RBE 
Theory of RBE. Third triennial report, 1 January 1967-31 
December 1975 (Model based on tracks of heavy ions in 
nuclear emulsions), 1:21190 (COO-1671-63) 
IONOSPHERE 
See also D REGION 
F REGION 
e coupling, 1:21438 


IONOSPHERE/DISTURBANCES 
ICECAP '73a: Chatanika radar results. HAES report No. 15. 
Topical report, 15 Nov 1973-30 Sep 1974, 1:21431 (AD-A- 
014116) 
lonospheric irregularities: auroral motions and plasma drifts. 
Final report, 10 Jan-30 Sep 1974, 1:21420 (AD-A-011371) 
IONOSPHERE/ELECTRIC CURRENTS 
Net field-aligned currents observed by TRIAD. Interim report, 
1:21433 (AD-A-016176) 


OCTOBER 1976 


IONOSPHERE/ELECTRIC FIELDS 

A theoretical study of electrical coupling between the 
troposphere, ionosphere, and magnetosphere. Technical 
report, 1:21437 (PB-243445) 

IONOSPHERE/ELECTRON DENSITY 

Ambient electron density profiles from high altitude nuclear 
effects chemistry codes. Topical report, 1 Jan-30 Sep 1974, 
1:21412 (AD-A-009941) 

Artificially induced sporadic E. Scientific interim repts. 1-2, 
1:21416 (AD-A-010442) 

Composite PCA '69 study. Final report, 1:21422 (AD-A- 
011602) 

ICECAP 72: a rocket measurements program for the 
investigation of auroral infrared emissions; Black Brant 
17.110-3, 1:21432 (AD-A-014849) 

Ray-tracing simulation of swept-frequency backscatter 
ionograms. Environmental research papers, 1:21409 (AD-A- 
007686) 

Rocketborne instrumentation for the measurement of electric 
fields: Paiute Tomahawk 10.312-3. Scientific report, 1:21415 
(AD-A-010439) 

IONOSPHERE/ION DENSITY 

Composite PCA '69 study. Final report, 1:21422 (AD-A- 
011602) 

ICECAP 72: a rocket measurements program for the 
investigation of auroral infrared emissions; Black Brant 
17.110-3, 1:21432 (AD-A-014849) 

Interrelationships between the ionosphere and fluxes of energetic 
heavy ions. Final report, 1 Apr 1973-31 Mar 1975, 1:21427 
(AD-A-012698) 

Topside ionosphere. Final report, Nov 1972-Jul 1974, 1:21423 
(AD-A-012353) 

IONOSPHERE/ION WAVES 

A direct mechanism for the generation of terrestrial kilometric 

radiation. Interim report, 1:21419 (AD-A-010817) 
IONOSPHERE/MATHEMATICAL MODELS 

Ionospheric modeling. Final report (50 to 500 km), 1:21413 

(AD-A-010205) 
IONOSPHERE/VARIATIONS 

Defense meteorological Satellite Program auroral-ionospheric 
interpretation guide. Air Force surveys in geophysics, 1:21429 
(AD-A-013165) 

IONOSPHERE/WAVE PROPAGATION 

Modeling omega PCA phase advances. Research and 
development report, Sep 1974-Feb 1975, 1:21426 (AD-A- 
012628) 

IONOSPHERIC STORMS 
See also SUDDEN IONOSPHERIC DISTURBANCE 

Composite PCA ‘69 study. Final report, 1:21422 (AD-A- 
011602) 

IONOSPHERIC STORMS/PLASMA WAVES 

The collisional drift mode in a partially ionized plasma. 
Technical report, 1:21406 (AD/A-004959) 

IOWA/COAL MINING 

Handbook of Iowa mining statutes, 1:19542 (IS-ICP-7) 
IOWA/MINING LAWS 

Handbook of Iowa mining statutes, 1:19542 (IS-ICP-7) 
IOWA/SOLAR ENERGY 

Preliminary estimate of the availability of solar energy in Iowa, 

1:19635 (NP-20919) 
IRIDIUM 183/ENERGY-LEVEL TRANSITIONS 
Some decay properties of 'Ir, 1:21774 (COO-2186-28) 
IRIDIUM 183/HALF-LIFE 
Some decay properties of ‘Ir, 1:21774 (COO-2186-28) 
IRIDIUM 191 TARGET/NEUTRON REACTIONS 

Neutron capture cross sections from 0.1 to 3 MeV by activation 

measurements, 1:21796 
IRIDIUM BASE ALLOYS/METALLOGRAPHY 

Metallography in iridium sheet production (Ir-0.3 percent W for 

MHW cladding), 1:19923 
IRON/ABSORPTION SPECTROSCOPY 

Atomic absorption methods of analysis of oilfield brines: barium, 
calcium, copper, iron, lead, lithium, magnesium, manganese, 
potassium, sodium, strontium, and zinc, 1:18655 (BM-RI- 
7861) 

IRON/CORROSION 

Effect of the nature of the gas phase and alkali additives on 
corrosion and passivation of iron in molten carbonates, 
1:20003 (UCRL-Trans-11040) 

IRON/EMISSION SPECTROSCOPY 
Spectrographic determination of trace impurities in calcium 
fluoride. III, 1:20180 (BARC-829) 
IRON/HALL EFFECT 
Galvanomagnetic properties of iron to 200 kOe, 1:19971 
IRON/MAGNETORESISTANCE 
Galvanomagnetic properties of iron to 200 kOe, 1:19971 


IRON BASE ALLOYS/STACKING FAULTS 


IRON/NEUTRON REACTIONS 
Cross sections for forward-angle elastic scattering of 7.55 MeV 
neutrons: a survey. Final report, 1:21737 (AD-A-008014) 
Fast-neutron gamma-ray production from elemental iron: E/sub 
n/ approx. < 2 MeV, 1:21751 (ANL/NDM-20) 
Measurements of the neutron spectra from materials used in 
fusion reactors and calculations using the ENDF/B-III and -IV 
neutron libraries, 1:22318 
IRON/NEUTRON SOURCES 
Controlled thermonuclear research. Progress report, July- 
December, 1975 (Materials testing; neutron damage 
displacement cross sections up to 20 MeV), 1:22304 (HEDL- 
TME-76-7) 
IRON/PASSIVATION 
Effect of the nature of the gas phase and alkali additives on 
corrosion and passivation of iron in molten carbonates, 
1:20003 (UCRL-Trans-11040) 
IRON/PHYSICAL RADIATION EFFECTS 
Ion beams in the study of void formation, 1:20038 
IRON/PION REACTIONS 
psi(3.1) production by pions and protons at Fermilab (200 to 
240 GeV, yield ratio), 1:21590 (SLAC-191) 
IRON/PROTON REACTIONS 
psi(3.1) production by pions and protons at Fermilab (200 to 
240 GeV, yield ratio), 1:21590 (SLAC-191) 
IRON/RADIOSENSITIVITY EFFECTS 
Influence of the trace elements iron and manganese on the 
modification of radiobiological effects in wheat plants, 
1:21221 (ERDA-tr-99) 
Laboratory of Radiation Biology progress report, August 15, 
1975-August 14, 1976, 1:21208 (ORO-3408-23) 
IRON/STRESS CORROSION 
Liquid lithium penetration of stressed Armco iron (838 to 
965°K), 1:20014 
IRON/TARGETS 
Evaporated self-supporting foils of enriched iron the in-situ 
reduction of Fe,O;, 1:20631 (AECL-5503) 
IRON 55/RADIOMETRIC ANALYSIS 
Possibility of "Be, **Fe, and "'Ge decays recording by a 
proportional counter (For solar neutrino detection based on 
7Li(v,e) Be, Mn( Be, or Gal J Ge reactions), 
1:20756 (CONF-750636-P2) 
IRON 57/MOESSBAUER EFFECT 
Magnetic relaxation and paramagnetic Moessbauer spectra: 
influence of the off-diagonal hyperfine coupling, 1:21858 
IRON ALLOYS 
See also INCONEL 600 
IRON BASE ALLOYS 
STEELS 
IRON ALLOYS/CORROSION 
Corrosion studies on Cu-Ni alloys and ferritic steel in salt water 
for desalination service, 1:19990 (BARC-805) 
IRON ALLOYS/DIFFUSION 
Diffusion in Cu-Ni-Zn and Fe-Ni-Al, 1:19960 (COO-1436-44) 
IRON ALLOYS/MICROHARDNESS 
Interpretation of microhardness of phases in multiphase 
materials using continuum plasticity analysis, 1:19941 
IRON ALLOYS/OPTICAL PROPERTIES 
Development of high efficiency collector plates. Final report, 
1:18940 (COO/2600-76/3 ) 
IRON ALLOYS/RADIATION DOSES 
LPTR irradiation of University of Pennsylvania MetGlas 
samples, 1:20030 (UCID-17077) 
IRON BASE ALLOYS/CORROSION 
Materials Science Division second quarterly report for period 
ending March 15, 1975 (Gasification plant materials), 
1:18415 (ANL-75-XX-2) 
IRON BASE ALLOYS/DUCTILE-BRITTLE TRANSITIONS 
Effect of grain size and retained austenite on the ductile-brittle 
transition of a titanium-gettered iron alloy (Fe-8 Ni-2 Mn-0.15 
Ti), 1:19946 
IRON BASE ALLOYS/EROSION 
Materials Science Division second quarterly report for period 
ending March 15, 1975 (Gasification plant materials), 
1:18415 (ANL-75-XX-2) 
IRON BASE ALLOYS/OXIDATION 
Electron microscopy study of the passivating layer in iron-nickel 
martensite (Fe-12 Ni), 1:19994 (LBL-4568) 
IRON BASE ALLOYS/PHASE STUDIES | 
Diffusion controlled phase growth in the ternary system Fe-Ni- 
Co (2.7% Ni, 2.5% Co; 800°C), 1:19969 (SAND-76-5529) 
IRON BASE ALLOYS/PRECIPITATION HARDENING 
Cellular precipitation of gamma prime in iron-nickel based 
alloys, 1:19909 (HEDL-SA-935 ) 
IRON BASE ALLOYS/SINTERING 
Preliminary investigation of liquid phase sintering in ferrous 
systems, 1:19894 (LBL-3549) 


BASE ALLOYS/STACKING FAULTS 


IRON BASE ALLOYS/STACKING FAULTS 
Stacking fault energies of fcc Fe-Ni alloys by x-ray diffraction 
line profile analysis, 1:19925 
IRON CARBIDES/LIGHT SCATTERING 
Light scattering in metallic glasses, 1:20087 
IRON COMPLEXES 
See also FERROCENE 
IRON COMPLEXES/CHEMICAL PREPARATION 
Synthesis, structures, and properties of new macrocyclic ligands 
and novel sexadentate iron complexes produced by 
electrophilic reactions of the iron derivatives, 1:20199 
IRON FLUORIDES/ENERGY-LEVEL TRANSITIONS 
Observation and interpretation of x-ray absorption edges in iron 
compounds and proteins, 1:20187 
IRON FLUORIDES/X-RAY SPECTRA 
Observation and interpretation of x-ray absorption edges in iron 
compounds and proteins, 1:20187 
IRON ORES 
See also HEMATITE 
IRON ORES/MINING 
Energy requirements in Minnesota iron ore and taconite mining, 
1953-2000, 1:19624 (PB-248055) 
IRON ORES/ORE ENRICHMENT 
Superconducting magnetic separator (Patent), 1:20367 
IRON ORES/REDUCTION 
Research and development in the West German lignite 
production and refinement, 1:18554 
IRON PHOSPHIDES/LIGHT SCATTERING 
Light scattering in metallic glasses, 1:20087 
IRON-AIR BATTERIES/CATHODES 
Metal/air cells and air cathodes for use therein (Patent), 
1:19433 
IRON-AIR BATTERIES/REVIEWS 
Characteristics of metal-air systems (67 references; 10 different 
anodes described), 1:19406 
TRON-NICKEL BATTERIES/CATHODES 
Method of manufacturing positive nickel hydroxide electrodes 
(Patent), 1:19434 
IRRADIATION CAPSULES/DESIGN 
Design, operation, and initial results from a series of graphite 
creep irradiation experiments, 1:20146 (CONF-760530-1) 
IRRADIATION DEVICES/DOSE RATES 
Calibration of standard facilities for use in the Triga-t 
reactors and thermal columns for agricultural and biological 
research. Final report for the period 1 January 1970 - 31 
December 1974, 1:19315 (IAEA-R-885-F) 
IRRADIATION RIGS 
See IRRADIATION CAPSULES 
ISABELLE STORAGE RINGS/BEAM STACKING 
Impact of a stacking ring on p anti p collisions in ISABELLE, 
1:20657 (BNL-50509) 
ISABELLE STORAGE RINGS/COLLIDING BEAMS 
Impact of a stacking ring on p anti p collisions in ISABELLE, 
1:20657 (BNL-50509) 
ISABELLE STORAGE RINGS/SUPERCONDUCTING 
MAGNETS 
Alternate coil configurations for a superconducting quadrupole, 
1:20656 (BNL-50490) 
ISABELLE STORAGE RINGS/VACUUM SYSTEMS 
Thermal desorption of gases from aluminum alloy Al 6061, their 
rates and activation energies, 1:20669 % 
ISAR DEVICES/REVIEWS 
Recent high-8 stellarator experiments at Garching, 1:22190 
(CONF-750905-P2) 
ISOCHRONOUS CYCLOTRONS 
See also TRIUMF CYCLOTRON 
ISOCHRONOUS CYCLOTRONS/MAGNETIC FIELDS 
Accelerator magnetic field with large azimuthal variation, 
1:20580 
ISOCHRONOUS CYCLOTRONS/MAGNETIC 
SPECTROMETERS 
Design of the high resolution spectrometer QQDDQ at the 
Juelich cyclotron, 1:20646 
Design procedures for the Juelich QQDDQ high resolution 
spectrometer, 1:20645 
ISOMERIZATION 
See CHEMICAL REACTIONS 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE PRODUCTION 
Process to produce excited states of atomic nuclei (Belgian 
patent No. 809 572), 1:21724 (UCRL-Trans-11017) 
ISOTOPE SEPARATIO?: 
(For separation of isotopes of the same element only.) 
See also GAS CENTRIFUGATION 
GASEOUS DIFFUSION PROCESS 
LASER ISOTOPE SEPARATION 
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Isotope separator laboratory development and upgrade, 1:20232 
(ANCR-1255) 
Process to produce excited states of atomic nuclei (Belgian 
atent No. 809 572), 1:21724 (UCRL-Trans-11017) 
ISOTOPE SEPARATION/THERMAL DIFFUSION 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindrical thermal diffusion column), 1:20234 
ISRAEL/INTERNATIONAL COOPERATION 
Proposals for international cooperation in nuclear energy. 
Hearing before the Subcommittee on Atomic Energy, 
Congress of the United States, Ninety-Fourth Congress, First 
Session, 1:19493 
ITALY/PLUTONIUM RECYCLE 
Main achievements in Italian reactors on plutonium recycle in 
thermal reactors, 1:19202 (IAEA-175) 
ITEP SYNCHROTRON/SUPERCONDUCTING MAGNETS 
Superconducting 6T magnet for the short lived particles beams 
at ITEP Synchrotron, 1:20598 
IUD 


R 
See IODODEOXYURIDINE 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAPAN/AIR POLLUTION 
Study of lead concentrations in atmosphere and population in 
Japan, 1:20921 
JAPAN/COAL GASIFICATION 
Study on electrical conductivity of coal, 1:18464 (UCRL-Trans- 
11038) 
JAPAN/PLUTONIUM RECYCLE 
Review on plutonium recycling experiments and program in 
Japan, 1:19201 (IAEA-175) 
JAPAN ATR FUGEN 
See JATR REACTOR 
JATR REACTOR/PLUTONIUM RECYCLE 
Heavy water critical experiments on plutonium utilization in 
advanced thermal reactor '’FUGEN”’, 1:19128 (IAEA-175) 
JEJUNUM 
See SMALL INTESTINE 
JEMEZ MOUNTAINS/GEOPHYSICAL SURVEYS 
Geophysical measurements at Fenton Hill (Abstract), 1:18966 
JEMEZ MOUNTAINS/HOT-DRY-ROCK SYSTEMS 
Geology of the LASL Fenton Hill site (Abstract), 1:18959 
JET ENGINE FUELS/AIR POLLUTION 
Droplet diameter and size distribution of JP-4 fuel injected into 
a subsonic airstream. Final report, 22 Oct-12 Dec 1973, 
1:20875 (AD/A-007687) 
JET ENGINE FUELS/COMBUSTION PROPERTIES 
Universal fuel requirements (For separation in diesel and turbine 
engines in Arctic and tropical conditions), 1:18620 (AD-A- 
016157) 
JET ENGINE FUELS/MEETINGS 
Research and Technology Advisory Council Committee on 
Aeronautical Propulsion, Ad Hoc Panel on Jet Engine 
Hydrocarbon Fuels minutes of meetings, Cleveland, Ohio, 15 
October 1975 (Includes minutes of meeting (10 pages) and 
information and analytical data on synthetic and other 
alternative fuels (78 pages)), 1:19879 (CONF-7510108-) 
JET ENGINE FUELS/PERFORMANCE TESTING 
Assessment of JP-8 as a replacement fuel for the Air Force 
standard jet fuel JP-4. Part I. Assessment of JP-8/JP-4 fuel in 
noncombat environment. Final report, Jun 1972-Apr 1975, 
1:18622 (AD-A-016763) 
JET ENGINE FUELS/STABILITY 
Development of high stability fuel. Mid-term report, 1 April-31 
Jul 1975 on Phase 2, 1:18621 (AD-A-016592) 
JET ENGINE FUELS/SYNTHESIS 
Evaluation of methods to produce aviation turbine fuels from 
synthetic crude oils. Phase I. Final report, 24 Jun 1974-24 Jan 
1975, 1:18474 (AD-A-016456) 
JET TOKAMAK/MAGNET COILS 
Shape, field, and mechanical analysis of the jet toroidal field 
coils, 1:22239 
JET TOKAMAK/OPERATION 
Objectives of the JET experiments, 1:22187 (CONF-750905-P2) 
JETS/MATHEMATICAL MODELS 
Buoyant jets in confined surroundings, 1:21053 
Experimental investigation of deep submerged multiple buoyant 
jets into stagnant and co-moving ambients, 1:21057 


OCTOBER 1976 


Interaction of a three-dimensional fluid jet with a nearby wall 
boundary, 1:19044 

Numerical model for a turbulent buoyant jet in a shallow open 
channel, 1:21058 

JETS/THERMAL POLLUTION 

Numerical model for a turbulent buoyant jet in a shallow open 

channel, 1:21058 
JFT-2 TOKAMAK/OPERATION 
Experimental results on JAERI Tokamaks, 1:22186 (CONF- 
750905-P2) 
JOINTS 
See also SOLDERED JOINTS 
WELDED JOINTS 
JOINTS/CHEMICAL ANALYSIS 

Application of surface and volume sensitive analytical 
techniques to microparticle chemical analysis (Al-to-Ag 
ultrasonically welded bonds on capacitors), 1:20161 

JOSEPHSON JUNCTIONS/ELECTRODYNAMICS 

Electrodynamics and fluctuation phenomena in Josephson 
junctions. Final report, 20 Jan 1972-19 Jan 1975, 1:20334 
(AD-A-012953) 

JUICES 
See BEVERAGES 
JUNCTIONS 
See JOINTS 
JUPITER PLANET/MAGNETOSPHERE 

Recirculation of energetic particles in Jupiter's magnetosphere, 
1:21396 (AD-A-014211) 

Revised Pioneer 10 absolute electron intensities in the inner 
Jovian magnetosphere. Progress report, 1:21397 (AD-A- 
014607) 

JUPITER PLANET/PLANETARY ATMOSPHERES 

Temperature and pressure in the atmosphere of Jupiter, 1:21403 


KAON PLUS-PROTON INTERACTIONS/INCLUSIVE 

INTERACTIONS 

Inclusive reaction in K*p interactions, 1:21571 (JINR-D1-2- 
9224) 

KAON-DEUTERON INTERACTIONS/ANGULAR 

DISTRIBUTION 

Nucleon spectrum angular distribution in collisions with 
deuterium nuclei, 1:21574 (JINR-D1-2-9224) 

KAON-NEUTRON INTERACTIONS/PARTICLE PRODUCTION 

Search for exotic barton resonances in the final states of K~p 
and K~d interactions at 2.9 GeV/c (Cross section upper 
limits), 1:21577 (ORO-2504-238) 

KAON-PROTON INTERACTIONS/PARTICLE PRODUCTION 
Search for exotic barton resonances in the final states of Kp 
and K~d interactions at 2.9 GeV/c (Cross section upper 
limits), 1:21577 (ORO-2504-238) 
KAONS NEUTRAL/LEPTONIC DECAY 

Conjecture on maximal violation of T invariance in dilepton 
production by neutrinos, 1:21659 

KEK SYNCHROTRON/BEAM BENDING MAGNETS 

Magnetic field measurements of the main ring bending magnets 

of KEK proton accelerator, 1:20601 
KEK SYNCHROTRON/ELECTROMAGNETS 

Booster synchrotron magnet for KEK 12 GeV proton 
synchrotron, 1:20600 

Correcting magnet system for the KEK-PS main ring, 1:20599 

KENTUCKY/COAL MINING 

Coal mining and the environment: seeking a balance in 

Appalachia, 1:19563 (CONF-750733-) 
KENTUCKY/SURFACE MINING 

Design of surface mining systems in eastern Kentucky. Task 1. 
Research and demonstration of improved surface mining 
systems in eastern Kentucky coal fields. Volume I. Summary. 
Final report, May1972-Aug 1973, 1:18540 (PB-242651) 

Design of surface mining systems in the eastern Kentucky coal 
fields. Part One. Research and demonstration of improved 
surface mining techniques. Volume II. Final report, May 1972- 
Aug 1973, 1:18541 (PB-242652) 

Design of surface mining systems in the eastern Kentucky coal 
fields. Part One. Research and demonstration of improved 
surface mining techniques. Volume III. Final report, May 
1972-Aug 1973, 1:18542 (PB-242653) 

KEROSENE/BIOLOGICAL EFFECTS 

Effect of protective agent against lipid-solvent-induced damages, 

1:21302 


KUPFFER CELLS 


KIDNEYS/PATHOLOGY 
Angio-immunoblastic lymphadenopathy: diagnosis and clinical 
course, 1:21175 
KIDNEYS/RADIATION INJURIES 
Effects of local irradiation on the excretion of sodium and water 
by the canine kidney (X Radiation), 1:21259 
KIDNEYS/SCINTISCANNING 
Radionuclide evaluation of renal transplant status, 1:21155 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KRYPTON/ATOM-ATOM COLLISIONS 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
KRYPTON/HEAVY ION REACTIONS 
Diffusive phenomena reflected in the charge and angular 
distributions of N, Ne, Ar, Kr induced reactions (Master 
equation, probability distribution, diffusion, charge and 
angular distributions, deep inelastic scattering), 1:21758 
(LBL-5006) 
KRYPTON 78/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
KRYPTON 80/ISOTOPE SEPARATION 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindrical thermal diffusion column), 1:20234 
KRYPTON 83/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
KRYPTON 84 REACTIONS/FUSION REACTIONS 
Differences between argon- and krypton-induced reactions 
leading to the same compound nuclei “*Er and '*Er, 1:21770 
(COO-3463-22) 
KRYPTON 85/ADSORPTION 
Radioactive krypton gas separation (Patent), 1:18767 
KRYPTON 85/DISTILLATION 
Process for treating waste gas in reprocessing of used nuclear 
fuel (Patent), 1:18769 
Radioactive krypton gas separation (Patent), 1:18767 
KRYPTON 86/ISOTOPE SEPARATION 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindrical thermal diffusion column), 1:20234 
KRYPTON 88/BETA-MINUS DECAY 
Ground-state 8 branching of gaseous fission products and their 
daughters for A=88-91, 1:21754 
KRYPTON 88/ENERGY-LEVEL TRANSITIONS 
Ground-state 8 branching of gaseous fission products and their 
daughters for A=88-91, 1:21754 
KRYPTON 89/BETA-MINUS DECAY 
Ground-state 8 branching of gaseous fission products and their 
daughters for A=88-91, 1:21754 
KRYPTON 89/ENERGY-LEVEL TRANSITIONS 
Ground-state 8 branching of gaseous fission products and their 
daughters for A=88-91, 1:21754 
KRYPTON 90/BETA-MINUS DECAY 
Ground-state B branching of gaseous fission products and their 
daughters for A=88-91, 1:21754 
KRYPTON 90/ENERGY-LEVEL TRANSITIONS 
Ground-state 8 branching of gaseous fission products and their 
daughters for A=88-91, 1:21754 
KRYPTON 91/BETA-MINUS DECAY 
Ground-state 8 branching of gaseous fission products and their 
daughters for A=88-91, 1:21754 
KRYPTON 91/ENERGY-LEVEL TRANSITIONS 
Ground-state B branching of gaseous fission products and their 
daughters for A=88-91, 1:21754 
KRYPTON IONS/ION-ATOM COLLISIONS 
Recoil-implanted antimony-doped surface layers in silicon, 
1:21470 
KRYPTON IONS/RANGE 
Annealing behaviour of high-dose rare-gas implantations into 
silicon, 1:21845 
KS-150 REACTOR 
See BOHUNICE A-1 REACTOR 
BOHUNICE REACTOR 
KUPFFER CELLS 
See RETICULOENDOTHELIAL SYSTEM 


LAKES/FOOD CHAINS 

Horseshoe Lake thermal water research and demonstration 
project. Study I: raceway culture evaluation, 1:21041 (CONF- 
741070-) 

LAMPF LINAC/CONTROL SYSTEMS 

Brief evaluation of the control and rf systems used in the Clinton 

P. Anderson Meson Physics Facility, 1:20584 
LAMPF LINAC/ISOTOPE PRODUCTION 
Spallation cross sections and the LAMPF medical radioisotope 
program (Six hundred to eight hundred MeV), 1:21747 
LAMPF LINAC/OPERATION 
Status of LAMPF, 1:20563 
LAMPF LINAC/POLARIZED TARGETS 
LAMPF polarized target program, 1:20637 (BNL-20415) 
LAMPF LINAC/RF SYSTEMS 

Brief evaluation of the control and rf systems used in the Clinton 

P. Anderson Meson Physics Facility, 1:20584 
LAND POLLUTION/MATHEMATICAL MODELS 

Environmental transport modeling of pollutants in water and 

soil, 1:21023 (CONF-7605 12-1) 
LAND RECLAMATION/MONITORING 

Determine utility of ERTS-1 to detect and monitor area strip 
mining and reclamation. Final report, Aug 1972-Feb 1975 
(Southeastern Ohio, 1972 and 1973), 1:18531 (E-75-10327) 

LAND RECLAMATION/SIMULATION 

Economic system analysis of coal preconversion technology: 
Phase I. Volume VI. Computer systems to support mine 
planning. Interim report for the period August 1973-July 
1975, 1:19571 (FE-1520-6) 

LAND USE/ALLOCATIONS 

User's guide to a subregional land-use allocation model (Data 
base to describe 16-county East Tennessee Development 
District), 1:19471 (ORNL/RUS-13) 

LAND USE/FORECASTING 

Application of the Delphi method to regional land-use 
forecasting, 1:19472 (ORNL/RUS-21) 

User’s guide to a subregional land-use allocation model (Data 
base to describe 16-county East Tennessee Development 
District), 1:19471 (ORNL/RUS-13) 

LAND USE/GOVERNMENT POLICIES 
Federal land and resource utilization policy, 1:19553 
LAND USE/LEGISLATION 

Land Resource Planning Assistance Act and the Energy 
Facilities Planning and Development Act. Hearings before the 
Subcommittee on the Environment and Land Resources of the 
Committee on Interior and Insular Affairs, United States 
Senate, Ninety-Fourth Congress, First Session on S. 619, S. 
984. Parts | and 2, 1:19557 

LAND USE/PLANNING 

Land Resource Planning Assistance Act and the Energy 
Facilities Planning and Development Act. Hearings before the 
Subcommittee on the Environment and Land Resources of the 
Committee on Interior and Insular Affairs, United States 
Senate, Ninety-Fourth Congress, First Session on S. 619, S. 
984. Parts | and 2, 1:19557 

LAND USE/REGIONAL ANALYSIS 

Application of the Delphi method to regional land-use 

forecasting, 1:19472 (ORNL/RUS-21) 
LAND USE/SIMULATION 
User’s guide to a subregional land-use allocation model (Data 
base to describe 16-county East Tennessee Development 
District), 1:19471 (ORNL/RUS-13) 
LANGUAGES (PROGRAMMING) 

See PROGRAMMING LANGUAGES 
LANTHANIDES 

See RARE EARTHS 
LANTHANUM/PROTON REACTIONS 

Spallation cross sections and the LAMPF medical radioiso 
program (Six hundred to eight hundred MeV), 1:21747 

LANTHANUM 133/BETA-MINUS DECAY 
Decay of 3.912-h '*La to “Ba and level structure of the N = 
77 nuclei, 1:21763 
LANTHANUM 134/BETA-PLUS DECAY 
Half-life measurements of "La, '*Ce, Ce, Ce and '*Ce, 
1:21762 (ANCR-1255) 
LANTHANUM 134/ELECTRON CAPTURE DECAY 
Half-life measurements of La, '*Ce, Ce and 
1:21762 (ANCR-1255) 
LANTHANUM ALLOYS/HYDRIDATION 

High-pressure hydrogen apparatus for PCT studies up to ~700 

MPa and 200°C: preliminary results on LaCo;H,g 9 at 21°C, 
1:18844 (UCRL-52039) 
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LANTHANUM ALLOYS/SORPTIVE PROPERTIES 

Storage of hydrogen isotopes in intermetallic compounds, 
1:18845 (UCRL-77455) 

LANTHANUM BORIDES/DE HAAS-VAN ALPHEN EFFECT 

de —— Alphen effect and the Fermi surface of LaB, , 

LANTHANUM BORIDES/FERMI LEVEL 

de Haas-van Alphen effect and the Fermi surface of LaB, , 

1:20092 
LANTHANUM COMPOUNDS/CRYSTAL STRUCTURE 

Spectroscopic properties of rare earth borohydrides: Er(BH,);- 
3THF in pure and mixed crystals. Technical report No. 7, 1 
Jan-1 Jun 1975, 1:20200 (AD-A-010856) 

LANTHANUM SULFATES/SOLUBILITY 

Solubility and thermodynamic functions for a 3-2 salt, samarium 
sulfate, in water and sulfuric acid solutions at temperatures to 
350°C (Comparison with solubility of lanthanum sulfate 
hydrate), 1:20198 

LANTHANUM SULFATES/THERMODYNAMIC PROPERTIES 

Solubility and thermodynamic functions for a 3-2 salt, samarium 
sulfate, in water and sulfuric acid solutions at temperatures to 
350°C (Comparison with solubility of lanthanum sulfate 
hydrate), 1:20198 

LANTHANUM SULFIDES/DISSOCIATION ENERGY 
Mass spectrometric determination of dissociation energies of 
high-temperature molecules: ScS, YS, LaS, ZrS, UO, 1:20217 
LASER CAVITIES/DESIGN 
Laser (Patent), 1:20438 
LASER IMPLOSIONS 

Ion tail filling in laser-fusion targets, 1:22267 (CONF-750905- 
Pl) 

LASER IMPLOSIONS/EMISSION SPECTRA 

X-ray emission from laser-produced plasmas, 1:22268 (CONF- 
750905-P1) 

LASER IMPLOSIONS/ENERGY SPECTRA 

Spectra and absolute yield of charged particles arising as the 
result of fusion reaction in the case of laser initiation, 1:22286 

LASER IMPLOSIONS/MATHEMATICAL MODELS 

Averaged description of laser implosion of a spherical liner for 

generating microfusion, 1:22285 
LASER IMPLOSIONS/PLASMA DIAGNOSTICS 

Density diagnostics of supercompressed laser-thermonuclear 
targets, 1:21993 (CONF-750905-P2) 

LASER IMPLOSIONS/RESEARCH PROGRAMS 

KMS fusion high powered laser for fusion experiments, its 
performance and experimental application, 1:22263 (CONF- 
750905-P1) 

Laser fusion, theory, experiments and lasers at LLL, 1:22264 
(CONF-750905-P 1) 

Overview of Energy Research and Development Administration 
intertial confinement fusion program, 1:22274 (CONF- 
750905-P2) 

LASER IMPLOSIONS/SHOCK WAVES 

Experimental study of the laser driven shock wave propagation 

into solid targets, 1:22265 (CONF-750905-P1) 
LASER IMPLOSIONS/SYMMETRY 

Hydrodynamics and compression of a laser irradiated target, 
1:22275 (CONF-750905-P2) 

LASER IMPLOSIONS/X-RAY SPECTRA 

Laser interaction with aluminum target, 1:22266 (CONF- 
750905-P1) 

X-ray emission from laser-produced plasmas, 1:22268 (CONF- 
750905-P1) 

LASER ISOTOPE SEPARATION 

Method and apparatus for the separation of isotopes (Patent), 
1:18696 

Wide angle isotope separator (Patent), 1:18695 

LASER ISOTOPE SEPARATION/EQUIPMENT 

Method and apparatus for separating laser ionized particles from 

background ions (Patent), 1:18806 
LASER ISOTOPE SEPARATION/REVIEWS 

Laser isotope separation (review). II, 1:18807 

Use of lasers for the separation of isotopes, 1:18803 (AECL- 
5503) 

LASER MIRRORS/DESIGN 

Laser mirror (Patent), 1:20500 

Mirror for high power lasers (Patent), 1:20470 
LASER MIRRORS/HEATING 

10.6 micrometer absorption in molybdenum mirrors. Technical 
report, 1:20405 (AD-A-014323) 

LASER MIRRORS/OPTIMIZATION 

Investigation of a three-mirror ring laser with amplitude 

anisotropy and Faraday cell, 1:20480 
LASER MIRRORS/PERFORMANCE 

Application of selective rotatable mirrors in a single-mode He- 

Ne laser with 100 mW output power, 1:20485 
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LASER MIRRORS/TUNING 
Laser construction and tuning method (Patent), 1:20441 
LASER RADIATION/ABSORPTION 

Laser light absorption due to self-generated magnetic fields, 
1:22167 (UCRL-77717) 

LASER RADIATION/CALORIMETRY 

Calculation of the corrected temperature rise for isoperibol laser 
calorimeters, 1:20421 (UCRL-52019) 

Effects of environmental perturbations on laser-beam 
calorimeters, 1:20420 (UCRL-52018) 

LASER RADIATION/DISPLAY DEVICES 
Device for displaying a laser beam (Patent), 1:20447 
LASER RADIATION/MODULATION 
Apparatus for modulating a high energy beam (Patent), 1:20501 
LASER RADIATION/PULSES 
Pockels cell pulse-stackers, 1:22280 (UCRL-51908) 
LASER RADIATION/USES 

Current status of LLL Four-D atmospheric propagation code 

effort, 1:20419 (UCID- 16827-2) 
LASER-PRODUCED PLASMA 

Harmonic studies in a neodymium laser created plasma, 1:22270 
(CONF-750905-P1) 

The use of a solid target irradiated by a high-power laser pulse 
as a source of cold gas for laser heating experiments. 
Memorandum report, 1:22262 (AD/A-006837) 

LASER-PRODUCED PLASMA/ABSORPTIVITY 

Measurements of reflection and transmission in a laser-produced 
plasma, 1:22261 (AD/A-005471) 

LASER-PRODUCED PLASMA/BACKSCATTERING 

Experiments on CO, laser interaction with polyethylene slabs, 
1:22094 (CONF-750905-P1) 

LASER-PRODUCED PLASMA/ENERGY BALANCE 

Nanosecond CO, laser interaction with solid target, 1:22271 
(CONF-750905-P 1) 

LASER-PRODUCED PLASMA/ENERGY TRANSFER 

Experimental studies of CO, laser produced plasmas, 1:22095 
(CONF-750905-P1) 

LASER-PRODUCED PLASMA/INTERFEROMETRY 

Holographic microinterferometry of laser-produced plasmas with 
frequency-tripled probe pulses, 1:22098 

LASER-PRODUCED PLASMA/MAGNETIC FIELDS 

Magnetic fields in a laser-plasma interaction (Computer 

models), 1:22269 (CONF-750905-P1) 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 

CO, laser-heating experiments, 1:21991 (CONF-750905-P1) 

Possibility of construction of a high-intensity pulse induction 
accelerator with laser injection for corpuscular diagnostics of 
laser plasmas, 1:22015 

Two-dimensional interferometric measurements of a laser- 
produced plasma in a strong magnetic field, 1:21987 (CONF- 
750905-P1) 

LASER-PRODUCED PLASMA/PLASMA EXPANSION 

Enhanced reflection due to brillouin scattering from an 
expanding plasma, 1:22152 (CONF-750905-P1) 

LASER-PRODUCED PLASMA/PLASMA WAVES 

Harmonic generation by a four-wave process, 1:22151 (CONF- 
750905-P1) 

LASER-PRODUCED PLASMA/POPULATION INVERSION 

Population inversion of Al XI in a laser plasma, 1:21492 

LASER-RADIATION HEATING 

CO, laser-heating experiments, 1:21991 (CONF-750905-P1) 

Experimental investigation of laser heated plasma in a solenoidal 
magnetic field, 1:21990 (CONF-750905-P1) 

LASER-RADIATION HEATING/PLASMA DIAGNOSTICS 
Scattering measurments on the heating of an underdense plasma 
by an intense CO, laser beam, 1:21988 (CONF-750905-P1) 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 

Ultimate parameters of radiation in high-power laser-fusion 

systems, 1:22287 
LASERS/AMPLIFIERS 
Rod amplifiers (31 Jul 1975) (Engineering Materials) (62 
drawings), 1:20422 (CAPE-2460) 
LASERS/BEAM SHAPING 
Laser beam shaping arrangement (Patent), 1:20440 
LASERS/DESIGN 

Apparatus for producing a scanning laser beam of constant 
linear velocity (Patent), 1:20457 

Fiber distributed feedback laser (Patent), 1:20456 

High power multibeam laser (Patent), 1:20499 


LATTICES (REACTOR) 


Laser apparatus employing mechanical stabilization means 
(Patent), 1:20468 

Method and apparatus for sequentially combining pulsed beams 
of radiation (Patent), 1:20469 

Tunable laser (Patent), 1:20477 

LASERS/ELECTRONIC EQUIPMENT 

Laser chain components (11 Mar 1976) (Engineering Materials) 
(CYCLOPS, JANUS, and ARGUS laser systems; 101 
drawings), 1:20425 (CAPE-2427) 

LASERS/EMISSION SPECTRA 

Experimental investigation of difference-freqency fluctuations in 

a ring laser emitting at A=1.15 yw, 1:20493 
LASERS/EXCITATION 

Future requirements for high voltage electron beam accelerators 
for excitation of large aspect ratio lasers, 1:20555 (SAND-76- 
5122(Vol.2)) 

LASERS/FABRICATION 

Laser construction and tuning method (Patent), 1:20441 
LASERS/FREQUENCY CONVERTERS 

Acoustooptic mode-locker frequency doubler (Patent), 1:20503 
LASERS/MATHEMATICAL MODELS 

Computer code for time dependent recombination lasers. 
Memorandum report, 1:20386 (AD-A-007292) 

LASERS/MEETINGS 

Conference on the engineering problems of lasers and their use, 

1:22284 (ERDA-tr-129) 
LASERS/MODE LOCKING 

Acoustooptic mode-locker frequency doubler (Patent), 1:20503 

Phase relations in the locking band of a ring laser when the 
frequency difference of the resonator is modulated (fast 
passage), 1:20471 

LASERS/OPERATION 

Method of operating a laser oscillator and amplifier (Patent), 

1:20427 
LASERS/OPTICAL FILTERS 

Ruby filter for stray light reduction in scattering experiments, 

1:20494 
LASERS/OPTICAL SYSTEMS 

Faraday rotator package (11 Sep 1975) (Engineering Materials) 
(40 drawings), 1:20423 (CAPE-2428) 

Laser chain components (11 Mar 1976) (Engineering Materials) 
(CYCLOPS, JANUS, and ARGUS laser systems; 101 
drawings), 1:20425 (CAPE-2427) 

LASERS/PERFORMANCE 

Observation of stimulated emission of radiation by relativistic 
electrons in a spatially periodic transverse magnetic field. 
Final report, 1:20397 (AD-A-012029) 

LASERS/PUMPING 

Toward shorter wavelength lasers and breaking the 1000- 
angstrom barrier. Part IV. Charge exchange and electron 
capture. Interim report, 1:20399 (AD-A-013213) 

LASERS/Q-SWITCHING 
Pockels cell pulse-stackers, 1:22280 (UCRL-51908) 
LASERS/RESEARCH PROGRAMS 

Abstracts --1975 AFOSR combined contractors meeting on air- 
breathing tion dy ics and MHD power generation 
and lasers held at Wright Patterson Air Force Base, Aero- 
Propulsion Laboratory, Ohio on July 7-10, 1975, 1:19653 
(AD-A-012587) 

Independent research, 1975. Final report (Naval Surface 
Weapons Center, Silver Spring, Md.), 1:20156 (AD-A- 
015337) 

LASERS/REVIEWS 
Inorganic liquid lasers, 1:20430 
LASERS/STABILIZATION 
Laser apparatus employing mechanical stabilization means 
(Patent), 1:20468 
LASL 
(Los Alamos Scientific Laboratory.) 
LASL/MONITORING 
Environmental studies group, 1:20894 (LA-6313-PR) 
LASL/RADIATION MONITORING 

Environmental surveillance at Los Alamos during 1975, 1:20951 
(LA-6321-MS) 

LASL/RADIOACTIVE WASTE MANAGEMENT 

Plutonium contaminated solid waste programs at the Los Alamos 
Scientific Laboratory, 1:18732 

Removal of radioactive contaminants from aqueous laboratory 
wastes by chemical treatment, 1:18748 (LA-UR-76-995) 

LASL/RADIOACTIVE WASTE PROCESSING 
LASL transuranic treatment development facility, 1:18747 
(ERDA-92(Vol.2)) 
LASL/RADIOECOLOGY 
Environmental studies group, 1:20894 (LA-6313-PR) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 


LATTICES (REACTOR) 


LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE BERKELEY LABORATORY/CHEMICAL 
EFFLUENTS 
Annual environmental monitoring report of the Lawrence 
Berkeley Laboratory, 1975, 1:20895 (LBL-4827) 
LAWRENCE BERKELEY LABORATORY/ENVIRONMENT 
Environmental surveillance program of tne Lawrence Berkeley 
Laboratory and annual environmental monitoring report of the 
Lawrence Livermore Laboratory for the calender year 1975, 
1:20952 (LBL-4678) 
Environmental surveillance program of the Lawrence Berkeley 
Laboratory, 1:20953 (LBL-4678) 
LAWRENCE BERKELEY LABORATORY/RADIATION 
MONITORING 
Environmental surveillance program of the Lawrence Berkeley 
Laboratory and annual environmental monitoring report of the 
Lawrence Livermore Laboratory for the calender year 1975, 
1:20952 (LBL-4678) 
Environmental surveillance program of the Lawrence Berkeley 
Laboratory, 1:20953 (LBL-4678) 
LAWRENCE BERKELEY LABORATORY/RADIOACTIVE 
EFFLUENTS 
Annual environmental monitoring report of the Lawrence 
Berkeley Laboratory, 1975, 1:20895 (LBL-4827) 
LAWRENCE BERKELEY LABORATORY/RADIOACTIVE 
WASTE MANAGEMENT 
Environmental surveillance program of the Lawrence Berkeley 
Laboratory, 1:20953 (LBL-4678) 
LAWRENCE LIVERMORE LABORATORY/CHEMICAL 
EFFLUENTS 
Environmental monitoring at the Lawrence Livermore 
Laboratory, 1975 annual report, 1:20909 (UCRL-50027-75) 
LAWRENCE LIVERMORE LABORATORY/GEOLOGICAL 
SURVEYS 
Geological and seismological investigation for the 834, 836, and 
854 building complexes at LLL’s Site 300, 1:21337 (UCRL- 
52006) 
LAWRENCE LIVERMORE LABORATORY/RADIATION 
MONITORING 
Environmental monitoring at the Lawrence Livermore 
Laboratory, 1975 annual report, 1:20909 (UCRL-50027-75) 
Implications of sampling from a log-normal population, 1:20946 
(ERDA-92(Vol.1)) 
LAWRENCE LIVERMORE LABORATORY/RESEARCH 
PROGRAMS 
H-Division quarterly report, January-March 1976, 1:19883 
(UCRL-50028-76-1) 
LAWRENCE LIVERMORE LABORATORY/SEISMOLOGY 
Geological and seismological investigation for the 834, 836, and 
854 building complexes at LLL’s Site 300, 1:21337 (UCRL- 
52006) 
LAWS 
See also INTERNATIONAL LAWS 
MINING LAWS 
NATIONAL ENVIRONMENTAL POLICY ACT 
Implications for ERDA of pending environmental protection 
litigation and recently enacted regulations and guidelines, 
1:19541 (ERDA-92(Vol.1)) 
LD 50 
See LETHAL RADIATION DOSE 
LEAD/ABSORPTION SPECTROSCOPY 
Atomic absorption methods of analysis of oilfield brines: barium, 
calcium, copper, iron, lead, lithium, magnesium, manganese, 
potassium, sodium, strontium, and zinc, 1:18655 (BM-RI- 
7861) 
LEAD/BIOLOGICAL EFFECTS 
Biologic effects of airborne particulate lead on continuously 
exposed rats and rhesus monkeys, 1:21297 
Clinical studies on men continuously exposed to airborne 
particulate lead, 1:21305 
Epidemiologic approach to community air lead exposure using 
personal air samplers, 1:21306 
In vitro effect of lead in blood on the determination of delta- 
aminolevulinic acid dehydrase, 1:21298 
Lead, 1:21032 
Lead in Danes. Historical and toxicological studies, 1:20919 
Study of lead concentrations in atmosphere and population in 
Japan, 1:20921 
LEAD/BODY BURDEN 
Tracer studies of ingestion of dust by urban children, 1:20924 
LEAD/CORROSION 
Report on the studies on the corrosion behaviour of the 
constructional materials for the gate cooling system (Trombay 
R-5 reactor, KBO,), 1:19125 (BARC/I-326) 
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LEAD/DEFORMATION 
Mechanical equation of state and grain boundary sliding in lead 
in monotonic loading, 1:19914 
LEAD/DEPOSITION 
oy of thin films by retardation of an isotope separator 
804 


beam, 1:18 
LEAD/ECOLOGICAL CONCENTRATION 
Additional analyses of the seven city lead study, 1:20922 
Determination of the aerosol, lead, soot, and sulfur dioxide 
concentration of the air in the city center of Leipzig, 1:20914 
Lead in the environment: origins, pathways, and sinks, 1:20920 
Study of lead concentrations in atmosphere and population in 
Japan, 1:20921 
Survey of air and population lead levels in selected American 
communities, 1:20923 
Tracer studies of ingestion of dust by urban children, 1:20924 
LEAD/ENVIRONMENTAL EFFECTS 
Lead in Danes. Historical and toxicological studies, 1:20919 
LEAD/HEALTH HAZARDS 
Behavior changes as end points in health impact assessment, 
1:21317 (CONF-751022-) 
LEAD/HYPERFINE STRUCTURE 
Analysis of the configurations 5d*6s* in Pt I through Hg III and 
5d°6P in Pt I through Bi VI, 1:21488 
LEAD/MONITORING 
Epidemiologic approach to community air lead exposure using 
personal air samplers, 1:21306 
Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, *'’Pu, Tc, and pollutants from fossil fuel facilities 
in surface air in Washington State), 1:20881 (BNWL- 
2000(Pt.3 ;) 
LEAD/NEUTRON REACTIONS 
Neutron-nuclear total cross sections between 30 and 300 GeV/c, 
1:21742 
LEAD/NEUTRON SOURCES 
Controlled thermonuclear research. Progress report, July- 
December, 1975 (Materials testing; neutron damage 
displacement cross sections up to 20 MeV), 1:22304 (HEDL- 
TME-76-7) 
LEAD/NOISE 
Low-frequency noise in tin and lead films at the superconducting 
transition, 1:19988 
LEAD/ORDER PARAMETERS 
Specific heat of composite superconductors in the proximity- 
effect regime, 1:19989 
LEAD/PROTON REACTIONS 
Pion production from nuclei bombarded by protons of 1, 2, and 
3 GeV (Differential cross sections), 1:21591 
LEAD/PROXIMITY EFFECT 
Specific heat of composite superconductors in the proximity- 
effect regime, 1:19989 
LEAD/QUANTITATIVE CHEMICAL ANALYSIS 
Detection of sulfur dioxide utilizing a piezo-electric crystal 
coated with ethylenedinitrilotetraethanol, 1:20930 
LEAD/REDUCTION 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
LEAD/REVIEWS 
Lead, 1:21032 
Lead in Danes. Historical and toxicological studies, 1:20919 
LEAD/SOLUBILITY 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
LEAD/SPECIFIC HEAT 
Specific heat of composite superconductors in the proximity- 
effect regime, 1:19989 
LEAD/SURFACE TENSION 
Annotated bibliography for liquid metal surface tensions of 
groups III-A, IV-A, and V-A metals (82 references), 1:19964 
(IS-3829) 
LEAD 206 TARGET/NEUTRON REACTIONS 
Production cross sections of some micro and millisecond isomers 
with 14.8 MeV neutrons, 1:21746 
LEAD 207 TARGET/NEUTRON REACTIONS 
Production cross sections of some _— and millisecond isomers 
with 14.8 MeV neutrons, 1:21746 
LEAD 208 TARGET/NEUTRON REACTIONS 
Production cross sections of some micro and millisecond isomers 
with 14.8 MeV neutrons, 1:21746 
LEAD 209/ENERGY LEVELS 
Decay schemes and nuclear reactions, 1:21768 (ORO-2434-12) 
LEAD 210/RADIOECOLOGICAL CONCENTRATION 
Comment on ‘’the relative concentrations of radon daughter 
products in surface air and the significance of their ratios’’ by 
C. Rangarajan, S. Gopalakrishnan, V. R. Chandrasekaran, and 
C. D. Eapen, 1:20956 
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LEAD 210/TIME MEASUREMENT 
Comment on ‘’the relative concentrations of radon daughter 
products in surface air and the significance of their ratios’’ by 
C. Rangarajan, S. acces V.R. Chandrasekaran, and 
C. D. Eapen, 1:2095 
LEAD 212/MEASURING METHODS 
Temporal variations of *'*Pb in thunderstorms, 1:20958 
LEAD ALLOYS/SUPERCONDUCTIVITY 
Detection of thermal anomalies under a magnetic field, 1:19963 
(FRNC-CONF-125) 
LEAD COMPOUNDS/ELECTRIC CONDUCTIVITY 
Electrical conductivity in lithium ferrite and lead zirconate- 
titanate ceramics, 1:20076 (LBL-4930) 
LEAD COMPOUNDS/ELECTRICAL PROPERTIES 
Electrical responses of ferroelectric ceramics to dynamic loads 
of uniaxial strain (PZT 65/35 (Nb-doped PbZrpo.¢5Tio.3sO3)), 
1:20077 (SAND-76-5211) 
LEAD TELLURIDES/BRILLOUIN ZONES 
Energy-level parities at L in PbTe, 1:20131 
LEAD TELLURIDES/SPECIFIC HEAT 
a a capacity of GeTe, SnTe, and PbTe from 0.9 to 60 K, 
1:201 
LEAD-ACID BATTERIES/BATTERY SEPARATORS 
Lead storage battery (Patent), 1:19428 
Phenolic resin and battery separator impregnated therewith 
(Patent), 1:19435 
LEAD-ACID BATTERIES/DESIGN 
Battery with recessed terminals and fuse (Patent), 1:19408 
LEAD-ACID BATTERIES/GRIDS 
Grid structure for high rate lead/acid battery (Patent; maximizes 
mechanical support while minimizing electrical resistance), 
1:19432 
Method for manufacturing lead grid plates for batteries (Patent), 
1:19431 
Plate grid for lead storage batteries (Patent), 1:19430 
LEAK DETECTORS/DESIGN 
Gas detection system (Patent; laser absorption spectrometer for 
detecting H,S leaks at D,O plants), 1:20813 
LEASING/GOVERNMENT POLICIES 
Alternative energy leasing strategies and schedules for the Outer 
Continental Shelf, 1:19589 
LEAVES/BIOLOGICAL MODELS 
Investigations of physical processes affecting leaf temperature 
profiles and primary production in the red mangrove 
ecosystem. Modification 8 progress report, 1:21046 (SAN- 
807X5) 
LEAVES/PHOTOSYNTHESIS 
Investigations of physical processes affecting leaf temperature 
profiles and primary production in the red mangrove 
ecosystem. Modification 8 progress report, 1:21046 (SAN- 
807X5) 
LEAVES/TEMPERATURE MEASUREMENT 
Investigations of physical processes affecting leaf temperature 
profiles and primary production in the red mangrove 
ecosystem. Modification 8 progress report, 1:21046 (SAN- 
807X5) 
LEPTON-HADRON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Weak effects in inclusive electroproduction, 1:21616 (CONF- 
740653-P1) 
LEPTON-HADRON INTERACTIONS/ELECTROMAGNETIC 
INTERACTIONS 
Electromagnetic interactions of leptons and hadrons, 1:21635 
(JINR-E2-9086) 
LEPTON-HADRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Weak effects in inclusive el production, 1:21616 (CONF- 
740653-P1) 
LEPTON-NUCLEON INTERACTIONS 
See also ELECTRON-NUCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS 
LEPTON-NUCLEON INTERACTIONS/NEUTRAL-CURRENT 
INTERACTIONS 
Lepton scattering off polarized proton target (Weinberg model, 
P violating asymmetry, cross sections, parton model), 1:21647 
(CONF-750636-P1) 
LEPTON-NUCLEON INTERACTIONS/SCALE INVARIANCE 
Precocious scaling and duality in Lepton scattering at large 
momentum transfers and in electron-positron annihilation 
(Exchange degeneracy, Bloom-Gilman relation), 1:21628 
(CONF-740653-P2) 
LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
LEPTONS/CONSERVATION LAWS 
Baryon and lepton conservation, 1:21652 (CONF-750636-P1) 


LIGHT SCATTERING/MEETINGS 


LEPTONS/ELECTROMAGNETIC INTERACTIONS 

On composite gauge fields and dynamical symmetry breaking, 
1:21655 (CONF-750636-P2) 

LEPTONS/MULTIPLE PRODUCTION 

Multi-lepton final states in neutrino interactions, 1:21560 

(CONF-750636-P2) 
LEPTONS/PAIR PRODUCTION 

Conjecture on maximal violation of T invariance in dilepton 

production by neutrinos, 1:21659 
LEPTONS/PARTICLE MODELS 

On composite gauge fields and dynamical symmetry breaking, 

1:21655 (CONF-750636-P2) 
LEPTONS/WEAK INTERACTIONS 

On composite gauge fields and dynamical symmetry breaking, 
1:21655 (CONF-750636-P2) 

LETHAL RADIATION DOSE/FORECASTING 

Radiosensitivity studies with woody plants. III. Predictions of 
limits of probable acute and chronic LD,» values from 
lognormal distributions of interphase chromosome volumes in 
gymnosperms (Gamma radiation), 1:21225 

LEUKEMIA 

Response of Wistar and Wistar/Furth rats to the Dunning 

leukemia IRC 741, 1:21176 
LEUKEMIA/DIAGNOSTIC TECHNIQUES 

Studies of lymphocyte growth and differentiation. Progress 
report, September 1, 1975-July 31, 1976, 1:21115 (COO- 
2806-1) 

LEUKEMIA VIRUS 
See ONCOGENIC VIRUSES 
LEVEL INDICATORS/DESIGN 

Probe for measuring the level of a liquid (Patent; liquid alkali 

metals in reactor vessels), 1:20815 
LEVEL INDICATORS/PERFORMANCE TESTING 
Ultrasonic instrument for continuous measurement of liquid 
levels in sodium systems, 1:20792 (HEDL-TME-75-137) 
LEVITATED TRAINS/ELECTROMAGNETS 
Magnetic attraction with controlled electromagnets, 1:19824 
LEVITATED TRAINS/FUNCTIONAL MODELS 
Magnetic attraction with controlled electromagnets, 1:19824 
LEVITATED TRAINS/SUPERCONDUCTING MAGNETS 

Problems arising in connection with the use of superconducting 
coils in a passenger transport system, 1:19822 

Superconducting magnets for levitated high speed vehicles, 
1:19823 

LEVITRON DEVICES/PLASMA HEATING 

Microinstabilities and beam heating experiments in the Culham 

Superconducting Levitron, 1:21948 (CONF-750905-P2) 
LEVITRON DEVICES/PLASMA MICROINSTABILITIES 

Microinstabilities and beam heating experiments in the Culham 

Superconducting Levitron, 1:21948 (CONF-750905-P2) 
LICHENS/BIOLOGICAL RADIATION EFFECTS 

Effects of gamma radiation on lichens. Progress report, July 1, 

1975-March 31, 1976, 1:21216 (COO-2085-16) 
LICHENS/DISTRIBUTION 

Lichen colonization in Surtsey, 1971-1973, 1:20866 (COO- 

3531-17) 
LICHENS/ICELAND 

Lichen colonization in Surtsey, 1971-1973, 1:20866 (COO- 

3531-17) 
LICHENS/TAXONOMY 

Lichen colonization in Surtsey, 1971-1973, 1:20866 (COO- 
3531-17) 

LI-DRIFTED GE DETECTORS/REVIEWS 

Nucleonics (Review of current nuclear analytical techniques), 
1:20167 

LIFE SPAN/BIOLOGICAL RADIATION EFFECTS 

Dependence of the average lifetime, mortality, and frequency of 
osteosarcomas in rats on the absorbed dose due to strontium- 
90, 1:21278 (ERDA-tr-99) 

Effect of inhaled yttrium-90 in fused clay particles on the 
pulmonary clearance of inhaled Staphylococcus aureus in 
mice, 1:21279 

LIGASES/BIOLOGICAL RADIATION EFFECTS 

Alterations induced by x-rays and ultraviolet light on the 
synthesis and maintenance of macromolecular components 
within cells. Progress report, March 1, 1975-February 1, 1976 
(Escherichia coli, Bacillus subtilis), 1:21209 (ORO-4568-3) 

LIGHT 
See VISIBLE RADIATION 
LIGHT NUCLEI/HEAVY ION REACTIONS 
Nuclear structure information from heavy-ion reaction studies, 
1:21715 (TID-27031) 
LIGHT SCATTERING/MATHEMATICAL MODELS 
Effect of molecular multiple scattering and surface albedo on 
atmospheric photodissociation rates, 1:20873 


195S 


LIGHT SCATTERING/MEETINGS 
Light scattering in solids. Proceedings of the third international 
conference, Campinas, Brazil, July 25-30, 1975, 1:19886 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/ENERGY CONSERVATION 
Energy consciousness in the design of lighting for people, 
1:19798 
LIGHTING SYSTEMS/ENERGY CONSUMPTION 
Critical analysis of FEA office lighting study: HVAC energy 
relationships, 1:19622 (PB-246555) 
LIGNITE/CHEMICAL COMPOSITION 
Reserve base of U.S. coals by sulfur content (in two parts). 2. 
The western states, 1:18528 (BM-IC-8693) 
LIGNITE/CRUSHING 
Material reducer (Patent; rotary impact mill for crushing 
minerals), 1:18567 
LIGNITE/MATERIALS HANDLING 
Economic analysis of CO, acceptor process producing 250 
million standard cubic feet per day of high-Btu gas from two 
fuels: lignite, 1:18425 (ERDA-76-58) 
LIGNITE/PRODUCTION 
Research and development in the West German lignite 
production and refinement, 1:18554 
LIGNITE/STORAGE 
Economic analysis of CO, acceptor process producing 250 
million standard cubic feet per day of high-Btu gas from two 
fuels: lignite, 1:18425 (ERDA-76-58) 
LIMESTONE/REGENERATION 
Supportive studies of pressurized fluidized-bed combustion, 
1:18573 (ERDA-113-75/1) 
LIMNOLOGY/MANUALS 
Limnology (Textbook), 1:21019 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
NRL LINAC 
ORELA 
STANFORD 1.2-GEV LINAC 
STANFORD 20-GEV LINAC 


UNILAC 
LINEAR ACCELERATORS/BEAM BENDING MAGNETS 


Achromatic isochronous reflecting magnet, 1:20597 
LINEAR ACCELERATORS/ION BEAM INJECTION 
Vacuum system with magnetic-discharge pumps for pulsed 
hydrogen injection, 1:20615 
LINEAR ACCELERATORS/PERFORMANCE 
Performance of the BNL 200 MeV proton linear accelerator, 
1:20568 
LINEAR ACCELERATORS/RADIATION SOURCES 
Radiation testing of thick-wall objects using a linear accelerator 
or Co-60, 1:20562 (ORNL-tr-4139) 
LINEAR ACCELERATORS/TRANSPORT 
Radiation testing of thick-wall objects using a linear accelerator 
or Co-60, 1:20562 (ORNL-tr-4139) 
LINEAR ACCELERATORS/USES 
New applications for linear electron accelerators, 1:20569 
LINEAR PINCH DEVICES/BEAM INJECTION HEATING 
Electron beam heating of linear fusion devices, 1:21967 (SAND- 
76-5122(Vol.2)) 
LINEAR THETA PINCH DEVICES/BEAM INJECTION 
HEATING 
Results from the triton electron beam-plasma interaction 
experiment, 1:21966 (SAND-76-5122(Vol.2)) 
LINEAR THETA PINCH DEVICES/ENERGY LOSSES 
Relaxation phenomena and energy losses in a low density @- 
pinch, 1:22020 (CONF-750905-P1) 
LINEAR THETA PINCH DEVICES/FIRST WALL 
Fast plasma compression in slit metal vessel, 1:22181 (CONF- 
750905-P1) 
LINEAR THETA PINCH DEVICES/MAGNET COILS 
Structural design aspects of magnetic coils for a linear theta- 
pinch hybrid reactor, 1:22223 (LA-6256-MS) 
LINEAR THETA PINCH DEVICES/NEUTRON REACTIONS 
Influence of the walls in theta pinch experiments with low filling 
densities, 1:22289 (CONF-750905-P1) 
LINEAR THETA PINCH DEVICES/PLASMA CONFINEMENT 
Imploding liner fusion systems in cusp-ended theta pinch 
geometry. Interim report, 1:21873 (AD-A-014509) 
Plasma confinement in a pulsed system with a compact toroidal 
configuration, 1:21899 (CONF-750905-P1 ) 
LINEAR THETA PINCH DEVICES/PLASMA DRIFT 
Nonadiabatic effects in low pressure theta-pinches, 1:21900 
(CONF-750905-P1) 
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LINEAR THETA PINCH DEVICES/POWER SUPPLIES 
Staged theta pinch experiments (Performance testing), 1:22243 
(CONF-750905-P 1) 
LINEAR THETA PINCH DEVICES/RELAXATION 
Relaxation phenomena and energy losses in a low density 9- 
pinch, 1:22020 (CONF-750905-P1) 
LINEAR THETA PINCH DEVICES/TURBULENCE 
Experimental study of the microturbulence in the collisionfree 
sheath of a @-pinch, 1:22048 (CONF-750905-P1) 
LINEAR Z PINCH DEVICES/POWER SUPPLIES 
Z-pinch experiment with a novel inductive energy storage 
system, 1:22242 (CONF-750905-P1) 
LIPIDS 
See also LIPOPROTEINS 
LIPIDS/OXIDATION 
Effects of radiation on the ascorbic acid content in corn 
seedlings and influence of ascorbic acid on lipid oxidation, 
1:21223 (ERDA-tr-99) 
LIPIDS/RESEARCH PROGRAMS 
Radical and excited state interactions in micelles and liposomes. 
Annual progress report, April 1, 1975-March 31, 1976, 
1:20237 (ORO-4179-43) 
LIPOPROTEINS/CHEMICAL PROPERTIES 
Chimpanzee (Pan troglodytes) serum high density lipoproteins. 
Isolation and properties of their two major apolipoproteins, 
1:21092 
LIPOPROTEINS/MOLECULAR STRUCTURE 
Covalent structure of apolipoprotein A-II from Macaca mulatta 
serum high-density lipoproteins (Apolipoprotein), 1:21106 
LIPOPROTEINS/PHYSICAL PROPERTIES 
Isolation and characterization of a dog serum lipoprotein having 
apolipoprotein A-I as its predominant protein constituent, 
1:21110 
LIQUEFIED NATURAL GAS/PRODUCTION 
Technology and current practices for processing, transferring 
and storing liquefied natural gas. Final report, 1:18663 (PB- 
241048) 
LIQUEFIED NATURAL GAS/STORAGE 
Technology and current practices for processing, transferring 
and storing liquefied natural gas. Final report, 1:18663 (PB- 
241048) 
LIQUEFIED NATURAL GAS/TRANSPORT 
Technology and current practices for processing, transferring 
and storing liquefied natural gas. Final report, 1:18663 (PB- 
241048) 
LIQUEFIERS 
See CONDENSERS 
LIQUID CRYSTALS/BRILLOUIN ZONES 
Acoustic brillouin-zone effect in a cholesteric liquid crystal 
(Cholesteryl chloride-cholesteryl myristate), 1:20129 
LIQUID CRYSTALS/CRYSTAL MODELS 
Short-range correlations in two-dimensional liquid crystals. II. 
Smectic and crystalline phases, 1:20112 
LIQUID CRYSTALS/LIGHT SCATTERING 
Melting of colloidal crystals, 1:21518 
LIQUID FUELS/PRODUCTION 
Solar energy research and utilization, 1:19632 (CONF-750733-) 
LIQUID HOMOGENEOUS REACTORS/HEAT TRANSFER 
Natural convection of a heat-generating fluid within closed 
vertical cylinders and spheres, 1:19215 
LIQUID METAL COOLED REACTORS/LEVEL INDICATORS 
Ultrasonic instrument for continuous measurement of liquid 
levels in sodium systems, 1:20792 (HEDL-TME-75-137) 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/MANUALS 
Sodium-NaK Engineering Handbook. Volume II. Sodium flow, 
heat transfer, intermediate heat exchangers, and steam 
generators, 1:19168 
LIQUID PHASE METHANATION PROCESS/PERFORMANCE 
TESTING 
Liquid phase methanation. Quarterly report, July 1, 1975- 
September 30, 1975, 1:18431 (FE-1505-5) 
LIQUID PHASE METHANATION PROCESS/PILOT PLANTS 
Liquid phase methanation. Quarterly report, July 1, 1975- 
September 30, 1975, 1:18431 (FE-1505-5) 
LIQUID SCINTILLATION DETECTORS/CALIBRATION 
Liquid scintillation counting system with automatic gain 
correction (Patent; external source method), 1:20696 
Method for calibration measurement in a liquid scintillation 
counter and carrier used in the method (Patent), 1:20672 
LIQUID SCINTILLATION DETECTORS/DESIGN 
System and method of liquid scintillation counting (Patent; 
automatic system with combustion chamber), 1:20695 


LIGHT SCATTERING/MEETINGS 1968 


OCTOBER 1976 


LIQUID SCINTILLATION DETECTORS/EMULSIFIERS 
Compositions and process for liquid scintillation counting 
(Patent), 1:20688 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/BIODEGRADATION 
Development of a low cost, low environmental impact process 
for disposal of nitrate wastes, 1:18791 (Y-DA-6347) 
LIQUID WASTES/DECOMPOSITION 
Flower power: prospects for photosynthetic energy, 1:19640 
LIQUID WASTES/FLUIDIZED-BED COMBUSTION 
LSW-500 disposal of Air Force liquid wastes. Final report, Apr 
1973-Jun 1974 (Use of municipal and petroleum, oil, 
lubricant wastes as fuel), 1:18879 (AD-A-010429) 
LIQUID WASTES/RADIATION MONITORING 
Radioactive effluent monitoring at the Idaho National 
Engineering Laboratory, 1:21038 (ERDA-92(Vol.2)) 
LIQUID WASTES/WASTE PROCESSING 
Evaluation of the adsorptive properties of fly ash with reference 
to a pulp and paper mill waste effluent, 1:18506 (BM-IC- 
8640) 
Waste water management at the Pinellas Plant, 1:21026 (ERDA- 
92(Vol.2)) 
LIQUID-METAL MHD GENERATORS/BINARY-FLUID 
SYSTEMS 
Commercial liquid-metal MHD conversion systems coupled to 
LMFBR and coal-fired fluidized bed combustors, 1:19657 
(CONF-750601-P5) 

LIQUID-METAL MHD GENERATORS/FEASIBILITY STUDIES 
Commercial liquid-metal MHD conversion systems coupled to 
LMFBR and coal-fired fluidized bed combustors, 1:19657 

(CONF-750601-P5) 

LIQUID-METAL MHD GENERATORS/FLUIDIZED BED 
Commercial liquid-metal MHD conversion systems coupled to 
LMFBR and coal-fired fluidized bed combustors, 1:19657 

(CONF-750601-P5) 
LIQUID-METAL MHD GENERATORS/MATHEMATICAL 
MODELS 
Selection of optimal systems and parameters of liquid metal 
MHD installations, 1:19656-(CONF-750601-P5) 


LIQUID-METAL MHD GENERATORS/TEST FACILITIES 
Comparative study of alternative MHD generators with a liquid 
metal and an emulsion (Theoretical study), 1:19658 (CONF- 


750601-P5) 

Experimental study of two-phase MHD generators with steady 
current (137 W prototype for planned 30 kW generator), 
1:19659 (CONF-750601-P5) 

LIQUIDS 
See also LIQUID CRYSTALS 
LIQUID METALS 
LIQUIDS/COMPRESSION 
Experimental investigation of the shock compression of a 
column of liquid, 1:20290 (LA-tr-75-37) 
LIQUIDS/CORRELATION FUNCTIONS 
Structure of liquids, 1:20116 (CONF-760601-1) 
LIQUIDS/NEUTRON DIFFRACTION 
Structure of liquids, 1:20116 (CONF-760601-1) 
LITHIUM/ABSORPTION SPECTROSCOPY 

Atomic absorption methods of analysis of oilfield brines: barium, 
calcium, copper, iron, lead, lithium, magnesium, manganese, 
potassium, sodium, strontium, and zinc, 1:18655 (BM-RI- 
7861) 

LITHIUM/CORROSIVE EFFECTS 

Fusion Reactor Technology program (Materials corrosion testing 
and irradiation testing), 1:22307 (ORNL-5154) 

Liquid lithium penetration of stressed Armco iron (838 to 
965°K), 1:20014 

LITHIUM/DIFFUSION 

Lithium grain-boundary penetration of 304L stainless steel, 

1:20008 
LITHIUM/SEPARATION PROCESSES 

Preliminary design and analysis of a process for the extraction of 

lithium from seawater, 1:20189 (BNL-20535-R) 
LITHIUM 6/NEUTRON REACTIONS 

Combined effects of displacement damage and high gas content 
in aluminum, 1:22309 (ORNL/TM-5395) 

LITHIUM 6 REACTIONS/COMPOUND-NUCLEUS REACTIONS 

Mechanisms of heavy-ion reactions: direct or compound, 
1:21714 (TID-27031) 

LITHIUM 6 REACTIONS/TRANSFER REACTIONS 

Mechanisms of heavy-ion reactions: direct or compound, 
1:21714 (TID-27031) 

LITHIUM 6 TARGET/DEUTERON REACTIONS 

Absolute cross sections for neutrons from *Li + d reactions at 
energies between 0.2 and 0.9 MeV, |: 21739 

Cross section measurements for charged particle induced 
reactions on 1:21740 


LITHIUM-SULFUR BATTERIES/PRODUCTION 


ar a charged particle reactions among light nuclei, 
LITHIUM 6 TARGET/HELIUM 3 REACTIONS 
Cross section measurements for charged particle induced 
reactions on *Li, 1:21740 
LITHIUM 6 TARGET/NEUTRON REACTIONS 
Study of the *Li(n,a)t reaction between 2 to 10 MeV, 1:21729 
LITHIUM 6 TARGET/PROTON REACTIONS 

Cross section measurements for charged particle induced 
reactions on ®Li, 1:21740 

a” charged particle reactions among light nuclei, 

:21 
LITHIUM 7 TARGET/TRITON REACTIONS 

Experiments with polarized beams: nuclear moments of ®Li, 
1:21736 (COO-3274-20) 

LITHIUM 9/NUCLEAR ELECTRIC MOMENTS 

Experiments with polarized beams: nuclear moments of ®Li, 
1:21736 (COO-3274-20) 

LITHIUM 9/NUCLEAR MAGNETIC MOMENTS 

Experiments with polarized beams: nuclear moments of °®Li, 
1:21736 (COO-3274-20) 

LITHIUM ALLOYS/SORPTIVE PROPERTIES 

Study of tritium removal from fusion reactor blankets of molten 
salt and lithium-aluminum, 1:22211 (ORNL/TM-5104) 

LITHIUM CHLORIDES/CHEMICAL ANALYSIS 

Electrochemical methods for monitoring purity of molten salts. 
Semiannual progress report, July-December 1975, 1:20254 
(ORO-4947-1) 

Electrochemical methods for monitoring purity of molten salts. 
Progress report, 1:20255 (ORO-4947-2) 

LITHIUM CHLORIDES/ELECTROCHEMISTRY 

Electrochemical methods for monitoring purity of molten salts. 
Semiannual progress report, July-December 1975, 1:20254 
(ORO-4947-1) 

Electrochemical methods for monitoring purity of molten salts. 
Progress report, 1:20255 (ORO-4947-2) 

LITHIUM COMPOUNDS/ELECTRIC CONDUCTIVITY 

Electrical conductivity in lithium ferrite and lead zirconate- 
titanate ceramics, 1:20076 (LBL-4930) 

LITHIUM COMPOUNDS/PHASE DIAGRAMS 
Phase equilibria in Li-Na-K carbonate/alumi systems, 
1:19721 
LITHIUM COMPOUNDS/PHASE TRANSFORMATIONS 
Phonon driven phase change in Cs,LiCr(CN ),, 1:20115 
LITHIUM COMPOUNDS/PHYSICAL RADIATION EFFECTS 

Crazing of graphite and lithium niobate on ion bombardment, 
1:20154 

Prospective materials for a target element for the co-producer 
program, 1:20096 (HW-82293) 

LITHIUM FLUORIDES/ATOM COLLISIONS 
Molecular beam scattering from clean surfaces of alkali halides. 
Interim technical report, 1:21464 (AD-A-013259) 
LITHIUM HYDRIDES/PHASE TRANSFORMATIONS 
Auger spectra of lithium hydride, 1:20114 
LITHIUM IONS/ION-ION COLLISIONS 

Electron capture from TI*(6s*) and Li* by protons. Final report, 
1:21495 (AD-A-010433) 

LITHIUM ISOTOPES/ISOTOPE PRODUCTION 

Li, Be, and B production in proton-induced reactions: 
implications for astrophysics and space radiation effects, 
1:21741 

LITHIUM OXIDES/WORK FUNCTIONS 

Structure and electronic properties of chal 
metal films on surfaces of refractory metals, 1: 19683 TPRS. 
66621) 

LITHIUM SILICATES/IONIC CONDUCTIVITY 

Ionic conductivity in solid electrolytes based on lithium 
aluminosilicate glass and glass-ceramic (LiAISiO,; B-eucryptite 
glass-ceramic; B-spodumene), 1:20091 

LITHIUM SULFATES/THERMODYNAMIC PROPERTIES 

Thermodynamic functions at saturation of several metal sulfates 
in aqueous sulfuric and deuterosulfuric acids at temperatures 
up to 350°C, 1:20201 

LITHIUM-SULFUR BATTERIES/DESIGN 

High-performance batteries for off-peak energy storage and 
electric-vehicle propulsion. Progress report, January-June 
1975 (Li-Al/KCI-LiCl/Fe sulfide, 42 kWh), 1:19402 (ANL-75- 
36) 

Modular electrical energy storage device (Patent application; 
means to maintain some components fixed relative to others 
during operation), 1:19410 

LITHIUM-SULFUR BATTERIES/ELECTRODES 

High-performance batteries for off-peak energy storage and 
electric-vehicle propulsion. Progress report, January-June 
1975 (Li-Al/KCI-LiCl/Fe sulfide, 42 kWh), 1:19402 (ANL-75- 
36) 


LITHIUM-SULFUR BATTERIES/PRODUCTION 


LITHIUM-SULFUR BATTERIES/PRODUCTION 
Cost estimate for the commercial manufacture of lithium/iron 
sulfide cells for load-leveling, 1:19403 (ANL-76-12) 
LITHIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
_ High-performance batteries for off-peak energy storage and 
electric-vehicle propulsion. Progress report, January-June 
1975 (Li-Al/KCI-LiCl/Fe sulfide, 42 kWh), 1:19402 (ANL-75- 


36) 
LIVER/PATHOLOGY 

Angio-immunoblastic lymphadenopathy: diagnosis and clinical 

course, 1:21175 
LIVER/RADIONUCLIDE KINETICS 

Distribution of **PulV in isolated rat liver cells, 1:21287 (COO- 
119-250) 

Induction of osteogenic sarcoma by **PulV (polymeric) in 
beagles, 1:21272 (COO-119-250) 

Research in radiobiology. Annual report of work in progress in 
the internal irradiation program, 1:21286 (COO-119-250) 

LIVESTOCK 
See DOMESTIC ANIMALS 
LIZARDS/REPRODUCTION 
Energy budgets of animals: behavioral and ecological 
implications. Progress report, 1:21001 (COO-2270-3) 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
PHENIX REACTOR 
LMFBR TYPE REACTORS/CONTROL ELEMENTS 
Control rod for nuclear reactor (Patent; LMFBR), 1:19288 
LMFBR TYPE REACTORS/CORE CATCHERS 
Liquid metal cooled nuclear reactors (Patent), 1:19176 
LMFBR TYPE REACTORS/COST BENEFIT ANALYSIS 

Fast breeder reactor decision: an analysis of limits and the limits 
of analysis. A study prepared for the use of the Joint 
Economic Committee, Congress of the United States, Ninety- 
Fourth Congress, Second Session, 1:19499 

LMFBR TYPE REACTORS/ECONOMICS 

Economic perspective of the LMFBR, 1:19177 

Fast breeder reactor program. Hearings before the Joint 
Economic Committee, Congress of the United States, Ninety- 
Fourth Congress, First Session, 1:19495 

Fast breeder reactor decision: an analysis of limits and the limits 
of analysis. A study prepared for the use of the Joint 
Economic Committee, Congress of the United States, Ninety- 
Fourth Congress, Second Session, 1:19499 

LMFBR TYPE REACTORS/FUEL ASSEMBLIES 

Power distribution requirements for transient proof testing in 37- 

pin bundles, 1:19361 (LAMS-NUREG-6286) 
LMFBR TYPE REACTORS/FUEL CANS 

Evaluation of integrally finned cladding for LMFBR fuel pins, 
1:19145 (HEDL-SA-972) 

LMFBR mixed-oxide fuels development semiannual report, 
1:19150 (HEDL-TME-75-72) 

LMFBR TYPE REACTORS/FUEL CYCLE 

Economic incentives of short out-of-reactor time for fast breeder 
reactor fuel, 1:19146 (HEDL-SA-978) 

LMFBR fuel recycle program. Progress report for period 
January 1-June 30, 1975, 1:18710 (ORNL/TM-5107) 

LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Fast reactor programme. Combined second and third quarters 
1975 progress report, 1:19353 (EURFNR-1324) 

LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Cladding properties under simulated fuel pin transients, 1:19149 
(HEDL-SA-1028) 

Computer-code formulation for three-dimensional hexcan 
response coupled with internal hydrodynamics, 1:19335 
(ANL-76-17) 

Development of direct-electrical-heating apparatus to study the 
response of nuclear fuels to applied transients, 1:19392 

Mode of failure of LMFBR fuel pins, 1:19143 (HEDL-SA-902) 

Post-failure phenomena in LMFBR TOP accidents. Quarterly 
progress report, October 1, 1975-December 31, 1975, 
1:19364 (NP-20921) 

Safety consequences of local initiating events in an LMFBR, 
1:19332 (ANL-75-73) 

LMFBR TYPE REACTORS/FUEL ELEMENTS 

Effect of burnup on heat-rating-to-incipient fuel melting: HEDL 
P-20. Interim report, 1:19310 (HEDL-TME-75-63) 

Postirradiation results and evaluation of helium-bonded uranium- 
plutonium carbide fuel elements irradiated in EBR-II. Interim 
report, 1:19153 (LA-6249-MS) 

Properties for LMFBR safety analysis, 1:19132 (ANL-CEN- 
RSD-76-1(Suppl.1)) 

Simplified method of computing clad and fuel strain and stress 
during irradiation, 1:19160 (UCLA-ENG-7591) 
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System design of carbide fuel. Monthly progress letter for April 
1976, 1:19136 (COO-2426-60) 
LMFBR TYPE REACTORS/FUEL PINS 
In-reactor performance of « i produced fast reactor 
fuel pins, 1:19147 (HEDL- SA- 980) 
LMFBR mixed-oxide fuels development semiannual report, 
1:19150 (HEDL-TME-75-72) 
Use of Rover-like systems as drivers for LMFBR fuel pin tests, 
1:19154 (LAMS-NUREG-6246) 
LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Experimental study of the thermal interaction for molten tin 
dropped into water, 1:19375 (UCLA-ENG-7592) 
Post-failure phenomena in LMFBR TOP accidents. Quarterly 
progress report, October 1, 1975-December 31, 1975, 
1:19364 (NP-20921) 
The consistent boiling model for fragmentation in mild thermal 
interactions. Boundary conditions, 1:19351 (EUR-5309) 
LMFBR TYPE REACTORS/GOVERNMENT POLICIES 
Fast breeder reactor program. Hearings before the Joint 
Economic Committee, Congress of the United States, Ninety- 
Fourth Congress, First Session, 1:19495 
LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Sodium-NaK Engineering Handbook. Volume II. Sodium flow, 
heat transfer, intermediate heat exchangers, and steam 
generators, 1:19168 
LMFBR TYPE REACTORS/INTERNATIONAL COOPERATION 
Fast breeder reactor program. Hearings before the Joint 
Economic Committee, Congress of the United States, Ninety- 
Fourth Congress, First Session, 1:19495 
LMFBR TYPE REACTORS/LIQUID-METAL MHD 
GENERATORS 
Commercial liquid-metal MHD conversion systems coupled to 
LMFBR and coal-fired fluidized bed combustors, 1:19657 
(CONF-750601-P5) 
LMFBR TYPE REACTORS/LOSS OF FLOW 
Fl logical test on fuel motion. Interim report, 
1:19336 (ANL/RAS-76-11) 
Fast reactor programme. Combined second and third quarters 
1975 progress report, 1:19353 (EURFNR-1324) 
Limits on sodium voiding reactivity addition rate for very large 
liquid-metal fast breeder reactors, 1:19390 
SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarterly progress report, October 1-December 31, 1975, 
1:19340 (BNL-NUREG-50502) 
LMFBR TYPE REACTORS/MELTDOWN 
Computational features of the CACECO containment analysis 
code, 1:19356 (HEDL-SA-922) 
Laminar film condensation on a vertical melting surface, 
1:19389 
POOL: a two-dimensional three-component coupled 
hydrodynamic thermodynamic computer model for boiling 
pools of fuel and steel, 1:19371 (RSA-TM-3) 
LMFBR TYPE REACTORS/NEUTRON ABSORBERS 
Helium retention and its effect on boron carbide irradiated in a 
fast reactor, 1:19277 (HEDL-SA-955) 
LMFBR TYPE REACTORS/PLANNING 
LMFBR Program in France, 1:19137 (ERDA-76-14) 
LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Behavior of inert gas bubbles in forced convective liquid metal 
circuits, 1:19171 
Vibrations measurement in fast and PWR reactor study, 1:19082 
(ANL-Trans-1056) 
LMFBR TYPE REACTORS/REACTIVITY 
Reactivity surveillance procedures experiments with the FFTF 
engineering mockup core, 1:19157 (ORNL/TM-4704) 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 
Development of a lumped parametric model for scoping 
investigations of uncertainties in fast reactor probabilistic 
safety analysis. Progress report, October 10, 1974-October 10, 
1975, 1:19348 (COO-2515-3) 
LMFBR TYPE REACTORS/REACTOR CHARGING 
MACHINES 
Device for facilitating the insertion and withdrawal of fuel 
assemblies from a nuclear reactor (Patent; LMFBR), 1:19179 
Device traveling in nuclear reactor rotary cover for handling 
rod-shaped members in the reactor (Patent; LMFBR), 
1:19178 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 
Assessment of the validity of inelastic design analysis methods by 
comparisons of predictions with test results, 1:19134 (CONF- 
76045 1-1) 
High-temperature structural design program. Progress report for 
period ending June 30, 1975, 1:19156 (ORNL-5087) 
LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, October-December 1975, 
1:19130 (AI-ERDA-13165) 
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LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 

Chemical Engineering Division, reactor safety and physical 
property studies annual report, July 1974-June 1975, 1:19331 
(ANL-75-45) 

ICECO: an implicit Eulerian method for calculating fluid 
transients in fast-reactor containment, 1:19333 (ANL-75-81) 

Improved and verification of fast reactor safety analysis 
techniques. Annual summary, March 1, 1975-February 29, 
1976, 1:19349 (COO-2571-4) 

LMFBR aerosol release and transport program. Quarterly 
progress report, July-September 1975, 1: 19367 
(ORNL/NUREG/TM-8) 

Post-accident heat removal for LMFBR’s, 1:19376 (UCLA- 
ENG-7593) 

LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 

Nuclear reactor having thermally compensated support structure 
for a fuel assembly (Patent; LMFBR), 1:19173 

Reactor core clamping device (Patent; LMFBR), 1:19175 

LMFBR TYPE REACTORS/REACTOR CORES 

Advanced LMFBR core design. Second quarterly report, 
October-December 1975, 1:19142 (GEAP-14078-2) 

Core engineering. Fifty-seventh quarterly report, November- 
December 1975 and January 1976, 1:19141 (GEAP-10028- 
57) 

— od supporting a nuclear reactor core (Patent; LMFBR), 

Nuclear reactor (Patent; LMFBR), 1:19170 

LMFBR TYPE REACTORS/REACTOR KINETICS 

Fast reactor programme. Combined second and third quarters 
1975 progress report, 1:19353 (EURFNR-1324) 

SPARK: a computer program to solve the time dependent 
multigroup neutron diffusion equations in one, two or three 
dimensions, 1:19159 (TRG-Report-2707(R)) 

Status of the nuclear data library KEDAK-3, October 1975, 
1:19139 (EURFNR-1332) 

LMFBR TYPE REACTORS/REACTOR MATERIALS 

Chemical Engineering Division, reactor safety and physical 
property studies annual report, July 1974-June 1975, 1:19331 
(ANL-75-45) 

Constitutive equations for describing high-temperature inelastic 
behavior of structural alloys, 1:19929 (CONF-76045 1-2) 
Materials data in support of LMFBR core design (Irradiation 
swelling and creep; 20 percent C.W. 316 ss; material 

development), 1:20025 (HEDL-SA-1040) 

Postirradiation tensile properties of reference 20 percent cold- 
worked type 316 stainless steel, 1:20024 (HEDL-SA-1030) 

Properties for LMFBR safety analysis, 1:19132 (ANL-CEN- 
RSD-76-1(Suppl.1)) 

Report of task force on alternate structural materials for Liquid 
Metal Fast Breeder Reactors, 1:19155 (ORNL-5076) 

LMFBR TYPE REACTORS/REACTOR SAFETY 

Fast Reactor Safety Research Program. Quarterly report, 
October-December 1975, 1:19373 (SAND-76-0157) 

Nuclear safety characterization of sodium fires and fast reactor 
fission products. Quarterly technical progress report, October- 
December 1975, 1:19326 (AI-ERDA-13166) 

Reactor safety and technology. Quarterly progress report, 
October 1-December 31, 1975, 1:19360 (LA-NUREG- 
6233PR) 

LMFBR TYPE REACTORS/REACTOR VESSELS 

Equipment cell liners for liquid-metal-cooled fast breeder 
reactors, 1:19167 

Reactor vessel head support arrangement (Patent; LMFBR), 


1:19166 
LMFBR TYPE REACTORS/RESEARCH PROGRAMS 
LMFBR program in Germany, 1:19138 (ERDA-76-15) 
LMFBR TYPE REACTORS/SAFETY ENGINEERING 
Accident considerations in LMFBR design, 1:19358 (HEDL-SA- 
1072) 
LMFBR TYPE REACTORS/STEAM GENERATORS 
Dynamic analysis of fluid-conveying pipes, 1:19131 (ANL-75- 
54) 


Sodium-NaK Engineering Handbook. Volume II. Sodium flow, 
heat transfer, intermediate heat exchangers, and steam 
generators, 1:19168 

Sodium-water-reaction test and evaluation for a protected 
bayonet-tube steam generator, 1:19180 

LMFBR TYPE REACTORS/TEST FACILITIES 

Description of FBR test facilities, 1:19152 (JAPFNR-218) 

Startup and initial operation of the high-temperature sodium 
facility, 1:19144 (HEDL-SA-964) 

LMFBR TYPE REACTORS/THERMODYNAMICS 

RAP-IA code for calculating the thermodynamic of fast reactors, 
1:19151 (IFA-NT-2-1975) 

LMFBR TYPE REACTORS/TRANSIENTS 

Power distribution requirements for transient proof testing in 37- 
pin bundles, 1:19361 (LAMS-NUREG-6286) 
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LNG 
See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT 

Long-term power system dynamics. Volume II. Long-term er 
system dynamics simulation program. Final report (LOTDYS 
as developed for project), 1:19014 (PB-240800) 

Vermont Electric Utility Load Management Program. First year 
report (Includes observations from France and Germany fact- 
finding trip), 1:19603 (NSF-RA-N-75-065) 

LOAD MANAGEMENT/PLANNING 
Joining together to save energy, power, and money, 1:19607 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOCAL GALAXY 
See MILKY WAY 
LOCAL GROUP 
See GALAXIES 
LOFT REACTOR/REACTOR KINETICS 
Test reactor operation support, 1:19300 (ANCR-1255) 
LOGARITHMIC RATEMETERS/DESIGN 

Design of a digital logarithmic ratemeter circuit (For plastic 
scintillation flow counter for measuring tritiated water vapor 
in air), 1:20676 

LOGIC CIRCUITS 

Pulse propagation on a superconductive neuristor. Technical 

summary report, 1:20332 (AD-A-010090) 
LOGIC CIRCUITS/TESTING 

Analysis of actual fault mechanisms in CMOS logic gates, 

1:20531 (SAND-75-6152) 

LONG TERM IRRADIATION 
See CHRONIC IRRADIATION 

LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 

LOSS OF COOLANT/FLOW BLOCKAGE 

Flow blockage model for LOCA analyses (PWR), 1:19381 (XN- 
75-6(A)) 

LOSS OF COOLANT/FLUID FLOW 

Carryout rate fraction correlation for pressurized water reactors, 
1:19382 (XN-75-19(A)) 

LOSS OF COOLANT/HEAT TRANSFER 

Experiment data report for semiscale Mod-1 Tests S-03-1, S-03- 
2, S-03-3, and S-03-4 (reflood heat transfer tests), 1:19330 
(ANCR-NUREG-1306) 

LOSS OF COOLANT/MATHEMATICAL MODELS 

RELAP4 computer code. I. Application to nuclear power-plant 

analysis (BWR and PWR LOCA analysis), 1:19388 
LOSS OF COOLANT/STATISTICAL MODELS 

How should the loss of coolant accident be studied: some 
background and perspective, 1:19341 (BNWL-1986) 

LOSS OF COOLANT/TEMPERATURE GRADIENTS 

QUENCH: digital program for analysis of core thermal transients 
during loss-of-coolant accident (PWR), 1:19337 (BAW- 
10106A) 

LOSS OF COOLANT/TWO-PHASE FLOW 

Development of mass flow measuring methods for unsteady two- 
phase streams (PWR and BWR), 1:19384 (ORNL-tr-4083) 

Water-steam model for LOCA studies (PWR), 1:19385 
(FRRSR-2) 

LOSS OF FLOW/AFTER-HEAT REMOVAL 

SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarterly progress report, October 1-December 31, 1975, 
1:19340 (BNL-NUREG-50502) 

LOSS OF FLOW/FUEL ELEMENT FAILURE 

Fast reactor programme. Combined second and third quarters 

1975 progress report, 1:19353 (EURFNR-1324) 
LOSS OF FLOW/RESEARCH PROGRAMS 

SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarterly progress report, October 1-December 31, 1975, 
1:19340 (BNL-NUREG-50502) 

LOSS OF FLOW/SIMULATION 

F1 phenomenological test on fuel motion. Interim report 

(LMFBR), 1:19336 (ANL/RAS-76-11) 
LOSS OF FLOW/VOID COEFFICIENT 

Limits on sodium voiding reactivity addition rate for very large 

liquid-metal fast breeder reactors, 1:19390 
LOSS OF FLUID TEST REACTOR 

See LOFT REACTOR 
LOUISIANA/GEOTHERMAL WELLS 

Environmental assessment of proposed geothermal well testing in 
the Tigre Lagoon Oil Field, Vermilion Parish, Louisiana, 
1:18972 (TID-27034) 

LOW BTU GAS/CLEANING 

Advanced coal gasification system for electric power generation. 
Quarterly progress report, second quarter, fiscal year 1976, 
1:18433 (FE-1514-45) 
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Process for cleaning and removal of sulfur compounds from low 
Btu fuel gases. Interim report, January-March 1976, 1:18418 
(BNWL-2040) 

LOW BTU GAS/COMBUSTION 
Advanced coal gasification system for electric power generation. 

Quarterly Y prog rogress report, second quarter, fiscal year 1976, 
1:18433 ( E1514-43). 

Retrofitting oil and gas-fired boilers for low Btu gas, 1:19032 
(CONF-741189-) 

LOW BTU GAS/DESULFURIZATION 
Advanced coal gasification system for electric power generation. 

Quarterly progress report, second quarter, fiscal year 1976, 
1:18433 (FE-1514-45) 

Development of information for standards of performance for 
the fossil fuel conversion industry. Final report (Bibliography 
included), 1:18443 (PB-242543) 

Fuels technology: a state-of-the-art review. Environmental 
protection technology series (final), 1:18442 (PB-242535) 

Preliminary economic analysis of Bureau of Mines low-Btu 
gasification: combined-cycle power generating system 

roducing 299.0 megawatts, Pittsburgh coal seam, 1:18421 
(ERDA-76-52) 

LOW BTU GAS/MARKET 
Energy extraction from coal in situ: a five-year plan. Volume I 

of Ill. Summary, 1:19574 (TID-27023-P1) 

Energy extraction from coal in situ: a five-year plan. Volume II 
of III. Technical and management, 1:19575 (TID-27023-P2) 

LUBRICANTS 

See also LUBRICATING OILS 

LUBRICANTS/COMBUSTION 

Conservation of petroleum wastes at Red River Army Depot. 
Final report, 1:18625 (AD-A-015030) 

LUBRICANTS/RECYCLING 

Conservation of petroleum wastes at Red River Army Depot. 
Final report, 1:18625 (AD-A-015030) 

LUBRICATING OILS/RECYCLING 
Waste lubricating oil research. Some innovative approaches to 

reclaiming used crankcase oil, 1:18626 (BM-RI-7925) 

Waste lubricating oil research. A comparison of bench-test 
properties of re-refined and virgin lubricating oils, 1:18627 
(BM-RI-7973) 

LUBRICATION/PLANNING 
Laboratory services series: a lubrication program, 1:20299 

(ORNL/TM-5426) 

LUMINESCENCE 

See also FLUORESCENCE 

LUMINESCENCE/ENERGY TRANSFER 

Mechanisms of energy conversion and transfer in 
bioluminescence. Progress report, August 15, 1975-August 14, 
1976, 1:21137 (SRO-635-5) 

LUMINESCENT DOSEMETERS 

See also RPL DOSEMETERS 
THERMOLUMINESCENT DOSEMETERS 

Lyoluminescence in inorganic solids (Emission of light 
accompanying dissolution of previously irradiated alkali 
halides in water), 1:20728 

Lyoluminescence in some organic solids and its application to 
radiation dosimetry (Emission of light accompanying 
dissolution of previously irradiated organic solids), 1:20729 

LUMINESCENT DOSEMETERS/MEETINGS 
Proceedings of the fourth international conference on 

luminescence dosimetry. Volume I. Conference held at 
Krakow, Poland, August 27-31, 1974, 1:20704 

Proceedings of the fourth international conference on 
luminescence dosimetry. Volume II. Conference held at 
Krakow, Poland, August 27-31, 1974, 1:20725 

LUNAR MATERIALS/SURFACE PROPERTIES 

= of pores induced in lunar fines by adsorbed water, 

1:21405 
LUNG CLEARANCE/BIOLOGICAL RADIATION EFFECTS 
Effect of inhaled yttrium-90 in fused clay particles on the 
pulmonary clearance of inhaled Staphylococcus aureus in 
mice, 1:21279 
LUNGS/BIOLOGICAL RADIATION EFFECTS 
— biology group (Hazards of Pu, *'°Po, x radiation, 
"3Sn, and Cd). 1:21267 (LA-6313-PR) 
LUNGS/CARCINOMAS 

Responsiveness of senescent mice to the antitumor properties of 

Corynebacterium parvum, 1:21177 
LUNGS/MORPHOLOGICAL CHANGES 
Morphological changes in the lungs with chronic inhalation of 
thorium dioxide, 1:21168 (ANL-Trans-1054) 
LUNGS/NEOPLASMS 
Advances in experimental lung cancer research, 1:21171 
LUNGS/PATHOLOGY 
Angio-immunoblastic lymphadenopathy: diagnosis and clinical 
course, 1:21175 
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Morphological changes in the lungs with chronic inhalation of 
thorium dioxide, 1:21168 (ANL-Trans-1054) 
LUNGS/PHYSIOLOGY 
Biomedical application of shortlived positron emitting isotopes, 
1:21158 
LUNGS/PNEUMOCONIOSES 
Morphological changes in the lungs with chronic inhalation of 
thorium dioxide, 1:21168 (ANL-Trans-1054) 
LUNGS/RADIATION DOSES 
Fifty year dose commitment to various organs and tissues from 
inhalation of '*Xe, 1:21262 (CONF-760444-1) 
Industrial hygiene group (Health hazards of environmental 
pollutants), 1:20893 (LA-6313-PR) 
LUNGS/TRANSPLANTS 
Transplantation of the lung: retrospect and prospect, 1:21150 
LURGI PROCESS/ECONOMICS 
Preliminary economic analysis of Lurgi plant producing 250 
million scfd gas from New Mexico coal, 1:18422 (ERDA-76- 
57 


) 
LURGI PROCESS/ENVIRONMENTAL EFFECTS 

Potentially hazardous emissions from the extraction and 
processing of coal and oil. Final report, 1:18525 (PB-241803) 

LURGI PROCESS/REVIEWS 

Development of information for standards of performance for 
the fossil fuel conversion industry. Final report (Bibliography 
included), 1:18443 (PB-242543) 

LUTETIUM/WORK FUNCTIONS 

Work function and adsorption properties of yttrium group rare 
earth metals, 1:19972 (AD/A-005979) 

LUTETIUM 175 TARGET/CARBON 12 REACTIONS 

Some decay properties of Ir, 1:21774 (COO-2186-28) 

LUTETIUM 179/BETA-MINUS DECAY 

Decay of '”Lu to levels in the 107-neutron nucleus '*Hf, 

1:21773 
LWBR TYPE REACTORS/FUEL CANS 

Effects of interna! surface flaws, iodine concentration and 
temperature on the stress corrosion cracking behavior of 
Zircaloy-4 tubing (LWBR Development Program), 1:19162 
(WAPD-TM-1248) 

Some high temperature mechanical properties of internally 
pressurized Zircaloy-4 tubing. LWBR development program, 
1:19161 (WAPD-TM-1243) 

LYMPH NODES/DISEASES 

Angio-immunoblastic lymphadenopathy: diagnosis and clinical 

course, 1:21175 
LYMPH NODES/PATHOLOGY 

Angio-i blastic lymphadenopathy: diagnosis and clinical 

course, 1:21175 
LYMPHATIC SYSTEM 

See also LYMPH NODES 
LYMPHATIC SYSTEM/DISEASES 

Angio-i blastic lymphad 
course, 1:21175 

LYMPHATIC SYSTEM/PATHOLOGY 
Angio-immunoblastic lymphadenopathy: diagnosis and clinical 
course, 1:21175 
LYMPHOBLASTOMAS 
See LYMPHOMAS 
LYMPHOCYTES/BIOLOGICAL RADIATION EFFECTS 

Effect of inhaled yttrium-90 in fused clay particles on the 
pulmonary clearance of inhaled Staphylococcus aureus in 
mice, 1:21279 

Radiochemical and radioecological studies on Brazilian areas of 
high natural background. Progress report, October 30, 1974- 
October 30, 1975 (Etiology of radioinduced chromosomal 
aberrations in human lymphocytes), 1:21264 (COO-3489-8) 

LYMPHOCYTES/CELL DIFFERENTIATION 

Studies of lymphocyte growth and differentiation. Final report, 

August 1, 1975-August 31, 1975, 1:21116 (COO-3363-27) 
LYMPHOCYTES/GROWTH 

Studies of lymphocyte growth and differentiation. Final report, 
August 1, 1975-August 31, 1975, 1:21116 (COO-3363-27) 

Studies of lymphocyte growth and differentiation. Progress 
report, September 1, 1975-July 31, 1976, 1:21115 (COO- 
2806-1) 

LYMPHOCYTES/IMMUNE REACTIONS 

Evaluation of the dose-effect relationships for the immune 
response to biologically active agents associated with coal 
gasification technologies. Progress report, July 1-December 
31, 1975, 1:21118 (LA-6309-PR) 

LYMPHOGRANULOMAS 
See LYMPHOMAS 
LYMPHOID CELLS 
See LYMPHOCYTES 


thy: diagnosis and clinical 


LOW BTU GAS/CLEANING 200S Po 


OCTOBER 1976 


LYMPHOMAS/DIAGNOSTIC TECHNIQUES 
Studies of lymphocyte growth and differentiation. 
a, September 1, 1975-July 31, 1976, 1:21115 (COO- 
-1) 
LYSOZYME/GAMMA RADIATION 
Chemical and conformational studies of gamma-irradiated solid 
lysozyme, 1:21195 


MACHINE TOOLS 

Workpiece fixturing using rubber compounds (Workpiece 
holding method for machining referred to as ‘potting the 
part’’), 1:20313 (Y/DA-6740) 

MACHINE TOOLS/CONTROL SYSTEMS 

Computer numerical control: what is it and what will it do, 
1:20312 (Y/DA-6702) 

Constraints to consider before applying direct numerical control, 
1:20311 (Y/DA-6697) 

Modification of a hardwired numerical control to include 
switchable Inch/Metric capability (Digital logic of Hughes N/C 
_— 2000 Control on EE Monarch lathe), 1:20308 (UCID- 

) 
MACHINE TOOLS/DESIGN 

Semiautomatic MDF deburring tool (Mild detonating fuse), 
1:20294 (MLM-2310) 

MACHINING/QUALITY ASSURANCE 

Quality assurance at an ERDA installation (Y-12 Plant), 

1:20314 (Y/NA-359) 
MACROPHAGES/MORPHOLOGICAL CHANGES 

Remnant motility of macrophages treated with cytochalasin B in 

the presence of colchicine, 1:21123 
MACROPHAGES/PHAGOCYTOSIS 

Hairy cell leukemia (Leukemic reticuloendotheliosis). II. 

Ultrastructure of the spleen, 1:21126 
MAGMA/HEAT TRANSFER 

Heat transfer in magma bodies (10 KW/m? estimated heat 

extraction rate), 1:18954 (SAND-76-0011) 
MAGMA SYSTEMS/HEAT EXTRACTION 

Heat transfer in magma bodies (10 KW/m? estimated heat 

extraction rate), 1:18954 (SAND-76-0011) 
MAGNESIUM/ABSORPTION SPECTROSCOPY 

Atomic absorption methods of analysis of oilfield brines: barium, 
calcium, copper, iron, lead, lithium, magnesium, manganese, 
potassium, sodium, strontium, and zinc, 1:18655 (BM-RI- 
7861) 

MAGNESIUM/CHEMICAL MACHINING 

Chemical milling, 1:19905 

MAGNESIUM/EMISSION SPECTROSCOPY 

Spectrographic determination of trace impurities in calcium 

fluoride. III, 1:20180 (BARC-829) 
MAGNESIUM/NEUTRON REACTIONS 

Evaluation of neutron and photon-production cross sections for 
natural magnesium. Final report, 15 Mar 1973-14 Mar 1974, 
1:21745 (AD-A-009940) 

MAGNESIUM 24/TARGETS 

Sensitive method for determining uranium and thorium 

contamination in nuclear targets, 1:20625 (AECL-5503) 
MAGNESIUM 24 TARGET/NEUTRON REACTIONS 

Production cross sections of some micro and millisecond isomers 

with 14.8 MeV neutrons, 1:21746 
MAGNESIUM 24 TARGET/PROTON REACTIONS 

Systematics of isospin mixing in proton elastic scattering from 

light nuclei, 1:21743 
MAGNESIUM 26 TARGET/OXYGEN 16 REACTIONS 

Diffractive, Regge-pole, and distorted-wave Born-approximation 
description of the **Mg('*O, 'C)**Si/sub g.s./ transition 
between 33 and 128 MeV, 1:21749 

MAGNESIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

TEM observations of damage structure in Al and Al-Mg (N4) 

alloy after irradiation with 100 and 400 keV Al ions, 1:20040 
MAGNESIUM HYDRIDES/REACTION KINETICS 

Studies pertaining to hydrogen car development. Part A. The 
kinetics and mechanism of magnesium alloy-hydride formation 
and dissociation. Final report, 1:19881 (PB-242130) 

MAGNESIUM OXIDES 
See also SPINELS 
MAGNESIUM OXIDES/CATALYTIC EFFECTS 

Low-temperature steam reforming process for hydrocarbons 

(Patent), 1:18874 


MAGNESIUM OXIDES/CORROSION RESISTANCE 
Corrosion resistance of MHD generator materials to seed/slag 
mixtures (Simulated coal-fired MHD generator test facility), 
1:19668 (CONF-750601-P5) 
MAGNESIUM OXIDES/MECHANICAL PROPERTIES 
Effect of processing on microstructure and mechanical behavior 
of magnesium oxide, 1:20067 
MAGNESIUM OXIDES/MICROSTRUCTURE 
Effect of processing on microstructure and mechanical behavior 
of magnesium oxide, 1:20067 
MAGNESIUM OXIDES/PHYSICAL RADIATION EFFECTS 
LPTR irradiation of ORNL magnesium oxide crystals, 1:20098 
(UCID-17074) 
MAGNESIUM SULFATES/THERMODYNAMIC PROPERTIES 
Thermodynamic functions at saturation of several metal sulfates 
in aqueous sulfuric and deuterosulfuric acids at temperatures 
up to 350°C, 1:20201 
MAGNET COILS/MAGNETIC FIELD CONFIGURATIONS 
Effects of the poloidal variation of the magnetic field ripple on 
enhanced heat transport in tokamaks, 1:22229 (ORNL/TM- 
5438) 
MAGNET COILS/MAGNETIC FIELDS 
MAFJ: some simple additions to MAFCO (Generates magnetic 
fields resulting from collections of current elements, for CDC 
7600 computer), 1:22374 (UCRL-51806) 
MAGNET COILS/MECHANICAL STRUCTURES 
Structural design aspects of magnetic coils for a linear theta- 
pinch hybrid reactor, 1:22223 (LA-6256-MS) 
MAGNETIC BAYS/ELECTRON SPECTRA 
Correlation of auroral substorm particle spectra with associated 
atmospheric effects. Final report, 29 Jan 1973-30 Sep 1974, 
1:21407 (AD/A-005659) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC DIPOLES/PERTURBED ANGULAR 
CORRELATION 
On G,-G, parametric plots in perturbed angular correlations, 
1:21517 
MAGNETIC DISKS/CONTROL EQUIPMENT 
G. P. disc controller (Mar 1969) (Engineering Materials) (50 
drawings and text (13 pages)), 1:22385 (CAPE-2435) 
MAGNETIC DISKS/DESIGN 
G. P. disc controller (Mar 1969) (Engineering Materials) (50 
drawings and text (13 pages)), 1:22385 (CAPE-2435) 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
INTERPLANETARY MAGNETIC FIELDS 
MAGNETIC FIELDS/MEASURING METHODS 
Measuring system for magnets with cylindrical symmetry, 
1:20667 
Stepping coil setup for a quick determination of multipole 
coefficients of quadrupole magnets, 1:20609 
MAGNETIC FIELDS/THREE-DIMENSIONAL CALCULATIONS 
Three-dimensional potential field calculations, 1:22349 (LA- 
6315-MS) 
MAGNETIC MATERIALS 
See also ANTIFERROMAGNETIC MATERIALS 
MAGNETIC MATERIALS/SEPARATION PROCESSES 
Comparative performance and cost of superconducting and 
conventional magnets for high gradient magnetic separation, 
1:20345 
MAGNETIC MIRRORS 
See also CIRCE DEVICES 
ELMO DEVICES 
HELIOTRON 
2X DEVICES 
MAGNETIC MIRRORS/IMPURITIES 
Effect of heavy impurities on plasma motion in a multiple mirror 
magnetic field, 1:21918 (CONF-750905-P1) 
MAGNETIC MIRRORS/LOSS CONE INSTABILITY 
Experiment on the hf elimination of the cone losses in the 
mirror machine, 1:22105 (CONF-750905-P1) 
Feedback stabilization of weakly turbulent mirror plasma, 
1:22106 (CONF-750905-P1) 
MAGNETIC MIRRORS/MEETINGS 
Soviet-American working conference on the problem of open 
traps, 1:21973 (ERDA-tr-129) 
MAGNETIC MIRRORS/NEUTRAL ATOM BEAM INJECTION 
CTR plasma engineering studies. Progress report, 1 September 
1975-30 Jun 1976, 1:21952 (COO-2218-41) 
Numerical simulation of neutral injection on a hot electron 
mirror target plasma, 1:21892 (CONF-750905-P1) 


201s MAGNETIC MIRRORS/NEUTRON REACTIONS 


MAGNETIC MIRRORS/NEUTRON REACTIONS 
Sensitivity study of data deficiencies, weighting functions, and 14 
MeV neutron source spectrum effects in a **U fueled fusion- 
fission hybrid blanket, 1:22314 
MAGNETIC MIRRORS/PLANNING 
Assessment of the role of magnetic mirror devices in fusion 
power development, 1:22192 (ERDA-76-74) 
MAGNETIC MIRRORS/PLASMA CONFINEMENT 
Electrostatic confinement and heating of ions in magnetic mirror 
field, 1:21890 (CONF-750905-P1) 
Numerical analysis of the plasma confinement in the mirror 
machine with local ECR, 1:21891 (CONF-750905-P1) 
Production and containment of a dense electron cloud in an 
open magnetic mirror, 1:21976 
MAGNETIC MIRRORS/PLASMA HEATING 
Electrostatic confinement and heating of ions in magnetic mirror 
field, 1:21890 (CONF-750905-P1) 
MAGNETIC MIRRORS/RESEARCH PROGRAMS 
Electronics Engineering Department quarterly report No. 1, 
1976, 1:22200 (UCRL-50025-76-1) 
MAGNETIC MIRRORS/REVIEWS 
Recent mirror machine results and their implications for mirror 
systems, 1:22191 (CONF-750905-P2) 
MAGNETIC MONOPOLES/PARTICLE MODELS 
Higgs-theory with monopoles and quark confinement, 1:21603 
(CONF-750636-P2) 
MAGNETIC SPECTROMETERS 
Considerations for a general flexible detector (For PEP storage 
rings), 1:20764 (LBL-4800) 
Mark II magnetic detector for SPEAR, 1:20768 (LBL-4800) 
MAGNETIC SPECTROMETERS/DESIGN 
Design procedures for the Juelich QQDDQ high resolution 
spectrometer, 1:20645 
Report of the general purpose detector group (Superconducting 
solenoidal magnet with drift chambers, liquid argon neutral 
detector and hadron calorimeter, and Cherenkov and time-of- 
flight detectors), 1:20763 (LBL-4800) 
MAGNETIC SPECTROMETERS/DRIFT CHAMBERS 
Comparison of time-projection and drift chamber detectors, 
1:20767 (LBL-4800) 
MAGNETIC SPECTROMETERS/ELECTROMAGNETS 
Design of the high resolution spectrometer QQDDOQ at the 
Juelich cyclotron, 1:20646 
MAGNETIC SPECTROMETERS/PARTICLE IDENTIFICATION 
Detection of high momentum particles with identification of the 
final state (Solenoidal magnets with Cherenkov. and time-of- 
flight counters and drift chambers), 1:20769 (LBL-4800) 
MAGNETIC SPECTROMETERS/PERFORMANCE 
A Q3D spectrometer with a helix detector system, 1:20753 
Detection of high momentum particles with identification of the 
final state (Solenoidal magnets with Cherenkov and time-of- 
flight counters and drift chambers), 1:20769 (LBL-4800) 
MAGNETIC SPECTROMETERS/PROJECTION SPARK 
CHAMBERS 
Comparison of time-projection and drift chamber detectors, 
1:20767 (LBL-4800) 
MAGNETIC SPECTROMETERS/SUPERCONDUCTING 
MAGNETS 
General users magnet design (Magnetic spectrometer facility for 
PEP storage rings), 1:20773 (LBL-4800) 
Use of discrete coils in axial field spectrometers (Magnetic 
spectrometer for PEP storage rings), 1:20774 (LBL-4800) 
MAGNETIC STORMS/MATHEMATICAL MODELS 
Defense meteorological Satellite Program auroral-ionospheric 
interpretation guide. Air Force surveys in geophysics, 1:21429 
(AD-A-013165) 
MAGNETIC STORMS/TABLES 
Solar-geophysical data number 370. Part II (comprehensive 
reports). Data for December 1974-November 1974 and 
miscellanea. Explanation of data reports issued as number 366 
(supplement) February 1975, 1:21387 (COM-75-50193-370- 


2/ST) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
Review of central power magnetohydrody ics at the 
University of Tennessee Space Institute and its relation to the 
world effort in MHD, 1:19643 (CONF-750733-) 
MAGNETOSPHERE/ALPHA PARTICLES 
Measurement of energetic particle radiation at the synchronous 
altitude aboard ATS-6. Interim report, 1:20671 (AD-A- 
016530) 
MAGNETOSPHERE/COUPLING 
coupling, 1:21438 
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MAGNETOSPHERE/ELECTRIC CURRENTS 

Net field-aligned currents observed by TRIAD. Interim report, 
1:21433 (AD-A-016176) 

The amplitude distribution of ee. currents at northern 
high latitudes observed by TRIAD. Interim report, 1:21450 
(AD-A-016175) 

MAGNETOSPHERE/ELECTRIC FIELDS 

A theoretical study of electrical coupling between the 
troposphere, ionosphere, and magnetosphere. Technical 
report, 1:21437 (PB-243445) 

Satellite and rocket experiments and their feasibility studies. 
Auroral ionospheric fields and plasma studies. Final report, | 
Aug 1973-31 Jan 1975, 1:21445 (AD-A-011710) 

MAGNETOSPHERE/ELECTROMAGNETIC RADIATION 

Continuum radiation from low-energy electrons in the outer 
radiation zone. Progress report, 1:21444 (AD-A-019888) 

Radiation from sources moving in a warm magnetoplasma. Final 
report, 1:21443 (AD-A-010827) 

MAGNETOSPHERE/ELECTRON DENSITY 

Pitch angle distributions of energetic electrons in the equatorial 
regions of the outer magnetosphere: OGO-S5 observations, 
1:21458 


Pitch angle distribution of electrons with energies greater than 
40 keV, 1:21459 
The energetic electron environment in circular polar orbits. 
Interim report, 1:21447 (AD-A-013689/S5ST) 
MAGNETOSPHERE/ELECTRONS 
Measurement of energetic particle radiation at the synchronous 
altitude aboard ATS-6. Interim report, 1:20671 (AD-A- 
016530) 
MAGNETOSPHERE/ION DENSITY 
Interrelationships between the ionosphere and fluxes of energetic 
heavy ions. Final report, 1 Apr 1973-31 Mar 1975, 1:21427 
(AD-A-012698 ) 
MAGNETOSPHERE/IONIC COMPOSITION 
Morphology of energetic O* in the magnetosphere, 1:21462 
MAGNETOSPHERE/IONIZATION 
Satellite and rocket experiments and their feasibility studies. 
Auroral ionospheric fields and plasma studies. Final report, | 
Aug 1973-31 Jan i975, 1:21445 (AD-A-011710) 
MAGNETOSPHERE/KINETICS 
Magnetospheric physics. Proceedings of the Summer Advanced 
Study Institute, Sheffield, England, August 13-24, 1973, 
1:21454 
MAGNETOSPHERE/PLASMA DRIFT 
Examples of plasma flows within the earth’s magnetosphere. 
Research report, 1:21453 (AD-A-017001) 
Moment-transport equations for wave-particle interactions in the 
magnetosphere. Interim report, 1:21446 (AD-A-011763) 
MAGNETOSPHERE/PLASMA INSTABILITY 
Nuclear burst induced shock wave modeling of energetic 
electron injection into the magnetosphere: application of 
streaming plasma instabilities to shock structures. Scientific 
report No. 1, 1 Jul 1974-30 Jun 1976, 1:21449 (AD-A- 
015858) 
MAGNETOSPHERE/PROTONS 
Measurement of energetic particle radiation at the synchronous 
altitude aboard ATS-6. Interim report, 1:20671 (AD-A- 
016530) 
Proton flux data obtained on Air Force satellite 72-1 over the 
period October 1972-February 1973, 1:21452 (AD-A-016569) 
MAGNETOSPHERE /P?'LSATIONS 
Pcl and Pc5 micropulsation polarization patterns. 
Environmental research papers, 1:21451 _ A-016398) 
MAGNETOSPHERE/RESEARCH PROGRAM 
The Aerospace Corporation space science ~ to COSPAR 
for CY 1974. Interim report, 1:21382 (AD-A-010597) 
MAGNETOSPHERE/SHOCK WAVES 
Nuclear burst induced shock wave modeling of energetic 
electron injection into the magnetosphere: application of 
streaming plasma instabilities to shock structures. Scientific 
report No. 1, 1 Jul 1974-30 Jun 1976, 1:21449 (AD-A- 


015858) 
MAGNETOSPHERE/STRUCTURAL MODELS 
Reconnecting magnetosphere, 1:21455 
MAGNETOTAIL/PROTON DENSITY 
Entry of low-energy solar protons into the earth's magnetotail. 
Progress report, 1:21448 (AD-A-014612) 
MAGNETOTAIL/SPECTRA 
Neutral line in the magnetotail, 1:21456 
MAGNETRONS/CATHODES 
Determination of porosity of sintered tungsten compacts used in 
magnetrons, 1:19922 
MAGNETS 
See also BEAM BENDING MAGNETS 
ELECTROMAGNETS 
SUPERCONDUCTING MAGNETS 
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MAGNETS/DIELECTRIC MATERIALS 

Review of the main properties of electrical insulating materials 
used at cryogenic temperatures, 1:20124 

MAGNETS/MECHANICAL PROPERTIES 

Properties of nonsuperconducting technical solids at low 

temperatures: an update, 1:19885 
MAGNETS/PHYSICAL PROPERTIES 

Properties of nonsuperconducting technical solids at low 

temperatures: an update, 1:19885 
MAINTENANCE/PERSONNEL 

Meeting the needs of maintenance craft training, 1:22333 

(SAND-76-5071) 
MAIZE/RADIOSENSITIVITY 

Effects of radiation on the ascorbic acid content in corn 
seedlings and influence of ascorbic acid on lipid oxidation, 
1:21223 (ERDA-tr-99) 

MAIZE/RESPIRATION 

Respiration of cotyledons after gamma irradiation of seeds at 

doses stimulating development, 1:21224 (ERDA-tr-99) 
MALEIC ACID/RADIOSENSITIVITY EFFECTS 
Effect of N-ethylmaleimide on the response to x rays of 
synchronized HeLa cells, 1:21206 
MALEINIC ACID 
See MALEIC ACID 
MALNUTRITION 
See NUTRITIONAL DEFICIENCY 
MAMMALS 
See also DOGS 
RABBITS 
RODENTS 
SHREWS 
MAMMALS/ABUNDANCE 

Trial census of large animals using infrared, 1:21074 (SAND-76- 
0141) 

MAMMALS/POPULATION DYNAMICS 

Structural niches in a forest floor small mammal community, 
1:20973 (ORNL-TM-5004) 

MAMMARY GLANDS/BIOLOGICAL RADIATION EFFECTS 

Mamary neoplasia in a closed beagle colony (Sr, ***Ra, ***Ra, 
239Pu, *°Th), 1:21274 (COO-119-250) 

MAMMARY GLANDS/NEOPLASMS 

Mamary neoplasia in a closed beagle colony (Sr, 7**Ra, **Ra, 
239Pu, ?°Th), 1:21274 (COO-119-250) 

Poly(rA):oligo(dT )-directed DNA polymerase activity in 
carcinogen induced rat mammary tumors and in normal 
tissues, 1:21173 

Responsiveness of senescent mice to the antitumor properties of 
Corynebacterium parvum, 1:21177 

MAN 
See also PATIENTS 
PERSONNEL 
MAN/BEHAVIOR 
Behavioral effects of mercury and methylmercury, 1:21299 
MAN/CONTAMINATION 

Importance of initial management of persons internally 
contaminated with radionuclides, 1:21271 

Importance of initial management of persons internally 
contaminated with radionuclides, 1:21234 

MAN/DOSE EQUIVALENTS 

Equivalent conditions of irradiation of mammals, 1:21246 
(ERDA-tr-99) 

MAN/RADIATION DOSE DISTRIBUTIONS 

Fifty year dose commitment to various organs and tissues from 
inhalation of '*Xe, 1:21262 (CONF-760444-1) 

MAN/RADIATION DOSES 

Acquisition of quantitative biologic data in humans for radiation 
absorbed dose estimates, 1:21265 (FMI-1000-764) 

Mathematical model of a phantom developed for use in 
calculations of radiation dose to the body and major internal 
organs of a Japanese adult, 1:21231 (ORNL/TM-5336) 

MAN/RADIONUCLIDE KINETICS 

Acquisition of quantitative biologic data in humans for radiation 

absorbed dose estimates, 1:21265 (FMI-1000-764) 
MANGANESE/ABSORPTION SPECTROSCOPY 

Atomic absorption methods of analysis of oilfield brines: barium, 
calcium, copper, iron, lead, lithium, magnesium, manganese, 
potassium, sodium, strontium, and zinc, 1:18655 (BM-RI- 
7861) 

MANGANESE/EMISSION SPECTROSCOPY 

Spectrographic determination of trace impurities in calcium 
fluoride. II, 1:20179 (BARC-827) 

Spectrographic determination of trace impurities in calcium 
fluoride. III, 1:20180 (BARC-829) 

MANGANESE/RADIOSENSITIVITY EFFECTS 

Influence of the trace elements iron and manganese on the 

modification of radiobiological effects in wheat plants, 
1:21221 (ERDA-tr-99) 


MANGANESE/REMOVAL 
Estimated toxicity of Ca-DTPA to the human fetus, 1:21134 
(COO-119-250) 
50/HALF-LIFE 
Fermi decay: lifetimes of “Cl, *K/sub m/, “Sc, 
and 1:21744 
MANGANESE 54/ADSORPTION 
Role of plankton in the behavior of *Tc and “Mn in seawater, 
1:21029 (BNWL-tr-169) 
MANGANESE 54/RADIATION MONITORING 
Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, *'Pu, *Tc, and pollutants from fossil fuel facilities 
in surface air in Washington State), 1:20881 (BNWL- 
2000( Pt.3)) 
MANGANESE ALLOYS/DUCTILE-BRITTLE TRANSITIONS 
Effect of grain size and retained austenite on the ductile-brittle 
transition of a titanium-gettered iron alloy (Fe-8 Ni-2 Mn-0.15 
Ti), 1:19946 
MANGANESE COMPLEXES/MAGNETIC SUSCEPTIBILITY 
Crystal structure and magnetic susceptibility of [(CH 
H]3Mn,Clb7 (1.2-150 K), 1:20224 
MANGANESE COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Crystal structure and magnetic susceptibility of [(CH3)3N 
H];Mn,Clb7 (1.2-150 K), 1:20224 
MANGANESE COMPOUNDS/MAGNETIC PROPERTIES 
Magnetic structure of Ba,MnWOg, 1:20137 
MANGANESE FLUORIDES/ENERGY-LEVEL TRANSITIONS 
Observation and interpretation of x-ray absorption edges in iron 
compounds and proteins, 1:20187 
MANGANESE FLUORIDES/MAGNETISM 
Line shape of the magnetic excitations in substitutionally 
disordered antiferromagnets (Mn/sub 0.68/ Zn/sub 0.32/ F,), 
1:20130 
MANGANESE FLUORIDES/OPTICAL PROPERTIES 
Two-magnon resonant Raman scattering in antiferromagnetic 
MnfF,, 1:20132 
MANGANESE FLUORIDES/PHASE TRANSFORMATIONS 
Ultrasonic attenuation and mechanism for the 250°K 
antiferrodistortive transition in BaMnF,, 1:20127 
MANGANESE FLUORIDES/X-RAY SPECTRA 
Observation and interpretation of x-ray absorption edges in iron 
compounds and proteins, 1:20187 
MANGROVES/BIOLOGICAL MODELS 
Investigations of physical processes affecting ‘eaf temperature 
profiles and primary production in the red mangrove 
ecosystem. Modification 8 progress report, 1:21046 (SAN- 
807XS5) 
MANGROVES/DECOMPOSITION 
Phycomycetes (Phytophthora spp. nov. and Pythium sp. nov.) 
associated with degrading mangrove (Rhizophora mangle) 
leaves, 1:21165 
MANGROVES/PHOTOSYNTHESIS 
Investigations of physical processes affecting leaf temperature 
profiles and primary production in the red mangrove 
ecosystem. Modification 8 progress report, 1:21046 (SAN- 
807X5) 
MANGROVES/TEMPERATURE MEASUREMENT 
Investigations of physical processes affecting leaf temperature 
profiles and primary production in the red mangrove 
ecosystem. Modification 8 progress report, 1:21046 (SAN- 
807X5) 
MANOMETERS 
See PRESSURE GAGES 
MANPOWER/REGIONAL ANALYSIS 
Overview of MULTIREGION: a si ion-f ting model of 
BEA economic area population and employment, 1: 119453 
(CONF-760435-2) 
MANY-BODY PROBLEM 
Relativistic many-body bound systems. Monograph report, 
1:21822 (COM-75-10614) 
MANY-BODY PROBLEM/SPHERICAL CONFIGURATION 
Infinite hard-sphere system, 1:22351 (LBL-4801) 
MAPS/COMPUTER CODES 
ISOFIX: a system for the graphic representation of contour lines 
on a screen and plotting table in dialog with the user, 1:22345 
(HMI-B-179) 
MAPS/LEVELS 
ISOFIX: a system for the graphic representation of contour lines 
on a screen and plotting table in dialog with the user, 1:22345 
(HMI-B-179) 
MARBLE/ROCK DRILLING 
Continuous chain bit: progress report and program plan, 
1:18981 (SAND-76-0186) 
MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
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MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARYLAND/POWER DEMAND 
Projected electric power demands for the Potomac Electric 
Power Company, 1:19079 (PPSE-4-2( Vol.3)) 
MASS SPECTROMETERS/MAGNETIC FIELDS 
SNAKE: a device for correction of the field boundary, 1:20649 
MASSACHUSETTS/POLLUTION REGULATIONS 

Control of particulate emissions from stationary fuel burning 
sources in the core area of the Metropolitan Boston air quality 
control region, 1:20939 

MASSACHUSETTS INSTITUTE TECHN. ALCATOR 
See ALCATOR DEVICE 
MATERIALS/AVAILABILITY 

Material shortage study: an analysis of selected commodities and 
identification of causal factors contributing to supply 
shortfalls. Final report, 1972-1974 on Phase 1, 1:19478 
(COM-75-10954) 

MATERIALS/EQUATIONS OF STATE 

H-Division quarterly report, January-March 1976 (Lawrence 

Livermore Lab), 1:19883 (UCRL-50028-76-1) 
MATERIALS/PHYSICAL PROPERTIES 

H-Division quarterly report, January-March 1976 (Lawrence 

Livermore Lab), 1:19883 (UCRL-50028-76-1) 
MATERIALS/RESEARCH PROGRAMS 

Annual technical report, Materials Research Laboratory, July 1, 

1973-June 30, 1974, 1:20074 (AD-A-015380) 
MATERIALS (ANTIFERROMAGNETIC) 

See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (FERROELECTRIC) 

See FERROELECTRIC MATERIALS 
MATERIALS HANDLING/SIMULATION 

MHSS: a material handling system simulator, 1:18799 (UCRL- 
78049) 

MATERIALS RECOVERY 

Decision-makers guide in solid waste management, 1:19645 
(NP-20936) 

Recycling trends in the United States: a review, 1:19477 (BM- 
IC-8711) 

MATERIALS RECOVERY/SOCIO-ECONOMIC FACTORS 

Mineral resources and the environment. Supplementary report: 
resource recovery from municipal solid wastes, 1:19647 

MATERIALS RECOVERY/SYSTEMS ANALYSIS 

Mineral resources and the environment. Supplementary report: 

resource recovery from municipal solid wastes, 1:19647 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 

Radiation testing of thick-wall objects using a linear accelerator 

or Co-60, 1:20562 (ORNL-tr-4139) 
MATERIALS TESTING/MEETINGS 

Microstructural science. Volume 3, Part B. Proceedings of the 
seventh annual technical meeting of the International 
Metallographic Society, held in Gatlinburg, Tennessee, August 
4-7, 1974 (Scanning EM; x-ray and microprobe analysis; 
powders; nonmetals; nuclear materials; biomedical materials), 
1:19920 

MATHEMATICAL LOGIC 

Introduction to the theory of machines and languages, 1:22364 

(UCID-17045) 
MATHEMATICS 
See also STATISTICS 

Greatest integer theorem for Fibonacci spaces, 1:22389 

Number systems: cross-reference guide MCS-8 microcomputer 
(Decimal binary, octal, and hexidecimal number systems 
equivalents, and corresponding teletype characters), 1:22365 
(UCID-17127) 

MATHEMATICS/RESEARCH PROGRAMS 

Computer systems research. Progress report, July 16, 1975-July 
15, 1976 (Dept of Computer Science, Univ. of Illinois at 
Urbana-Champaign, for July 16, 1975 to July 15, 1976), 
1:22343 (COO-2383-29) 

Independent research, 1975. Final report (Naval Surface 
Weapons Center, Silver Spring, Md.), 1:20156 (AD-A- 
015337) 

MATRICES 

Methods of significance arithmetic, 1:22350 (LA-UR-76-661) 
MATRICES/ALGORITHMS 

PQ-tree algorithms, 1:22375 (UCRL-51953) 
MATRICES/EIGENVALUES 

Eigensystem computation for skew-symmetric matrices and a 
class of symmetric matrices, 1:22352 (ORNL/CSD-9) 

MATRICES/EIGENVECTORS 

Eigensystem computation for skew-symmetric matrices and a 

class of symmetric matrices, 1:22352 (ORNL/CSD-9) 
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MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
MC GUIRE-1 REACTOR/REACTOR LICENSING 
FIND: McGuire Nuclear Station, Units | and 2, 1:19187 (FIND- 
50369-R1) 
MC GUIRE-2 REACTOR/REACTOR LICENSING 
FIND: McGuire Nuclear Station, Units | and 2, 1:19187 (FIND- 
50369-R1) 
MEA 
(Aminoethanethiol.) 
MEA/RADIOSENSITIVITY EFFECTS 
Nature of the radioprotective effect, 1:21211 (ERDA-tr-99) 
Radical scavenging and mechanism of the action of chemical 
protectors in the organism, 1:21194 (ERDA-tr-99) 
MEASURING INSTRUMENTS 
See also ALTIMETERS 
BOLOMETERS 
CALORIMETERS 
DENSIMETERS 
DOSEMETERS 
ELECTRIC MEASURING INSTRUMENTS 
FLOWMETERS 
INTERFEROMETERS 
LEVEL INDICATORS 
MOISTURE GAGES 
PHOTOMETERS 
PRESSURE GAGES 
RADIATION DETECTORS 
RADIATION MONITORS 
RADIOMETERS 
RADIOMETRIC GAGES 
SPECTROPHOTOMETERS 
THERMOCOUPLES 
THERMOMETERS 
MEASURING INSTRUMENTS/RESEARCH PROGRAMS 
Experimental techniques and instrumentation, 1:20789 (ANCR- 
1255) 
National Bureau of Standards annual report: fiscal year 1974. 
Final report, 1:22332 (COM-75-10465) 
MECHANICAL DRAFT COOLING TOWERS/CHEMICAL 
EFFLUENTS 
Chromate abatement at the Oak Ridge Y-12 Plant, 1:21024 
(ERDA-92(Vol.2)) 
MECHANICAL DRAFT COOLING 
TOWERS/ENVIRONMENTAL EFFECTS 
Environmental aspects of cooling tower operation, 1:18789 
(ERDA-92(Vol.1)) 
MECHANICAL DRAFT COOLING TOWERS/WATER 
TREATMENT 
Chromium recovery from sludges produced from chromate- 
inhabited cooling water, 1:18790 (ERDA-92(Vol.2)) 
MECHANICAL HEART/BIOCHEMICAL FUEL CELLS 
Design considerations for an implantable fuel cell to power an 
artificial heart, 1:19703 
MECHANICAL HEART/POWER SUPPLIES 
Implanted energy conversion system. Annual report, 23 Jul 
1974-1 May 1975, 1:18826 (PB-245088) 
MECHANICAL HEART/RELIABILITY 
Reliability studies for the nuclear-powered artificial heart 
program, 1:18813 (LA-6167-MS) 
MECHANICAL HEART/RESEARCH PROGRAMS 
Biomedical Engineering support. Semiannual progress report, 
1:18832 (COO-2155-18) 
MECHANICAL STRUCTURES 
See also BELLOWS 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
Applications of SAP to structural design using pre and post 
processors, 1:20291 (BNL-21305) 
MEDICINES 
See DRUGS 
MEETINGS 
System manual for conference attendance data file, 1:22331 
(SAND-76-8210) 
MEETINGS/MICROSTRUCTURE 
Microstructural science. Volume I. Proceedings of the fifth 
annual technical meeting of the international metallographic 
society, Chicago, September 19-21, 1972, 1:19887 
MEETINGS/PLANNING 
Organization and planning of conferences, 1:21869 (SAND-76- 
0103 
MELTDOWN 
See also CORE CATCHERS 
MELTDOWN/AFTER-HEAT REMOVAL 
Fast Reactor Safety Research Program. Quarterly ——. 
October-December 1975 (LMFBR excursions, meltdown 
debris bed and | behavior, and fuel motion detection), 
1:19373 (SAND-76-0157) 
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MELTDOWN/HEAT TRANSFER 
Laminar film condensation on a vertical melting surface 
(LMFBR), 1:19389 
MELTDOWN/MATHEMATICAL MODELS 
POOL: a two-dimensional three-component coupled 
hydrodynamic thermodynamic computer model for boiling 
pools of fuel and steel (LMFBR), 1:19371 (RSA-TM-3) 
MELTDOWN/POOL BOILING 
Fast Reactor Safety Research Program. Quarterly report, 
October-December 1975 (LMFBR excursions, meltdown 
debris bed and pool behavior, and fuel motion detection), 
1:19373 (SAND-76-0157) 
MELTDOWN /PRESSURE GRADIENTS 
Computational features of the CACECO containment analysis 
code (LMFBR), 1:19356 (HEDL-SA-922) 
MENTAL DISORDERS/BIOLOGICAL MODELS 
Effects of interference with cerebellar maturation on the 
development of locomotion. An experimental model of 
neurobehavioral retardation, 1:21078 
MERCAMINE 
See MEA 
MERCAPTANS 
See THIOLS 
MERCAPTOETHYLAMINE 
See MEA 
MERCAPTOPROPYLAMINE/RADIOSENSITIVITY EFFECTS 
Study of the radioprotective action of beta-mercaptopropylamine 
in the case of prolonged irradiation (y rays; mice; dogs), 
1:21242 (ERDA-tr-99) 
MERCURY/ACTIVATION ANALYSIS 
Application of radiochemical methods to the study of mercury in 
the ecosystems of bodies of water (Use of activation analysis 
and tracer techniques), 1:20163 (ORNL-tr-4093) 
MERCURY/ADSORPTION 
Tracer-aided studies of the movement of toxic elements in soil- 
lant-water systems under controlled conditions, 1:20988 
MERCURY/BUILDUP 
Tracer-aided studies of the movement of toxic elements in soil- 
plant-water systems under controlled conditions, 1:20988 
MERCURY/ECOLOGICAL CONCENTRATION 
Mercury in human maternal and cord blood, placenta, and milk, 
1:21149 
MERCURY/HYPERFINE STRUCTURE 
Analysis of the configurations 5d*6s? in Pt I through Hg III and 
5d°6P in Pt I through Bi VI, 1:21488 
MERCURY/METABOLISM 
Application of radiochemical methods to the study of mercury in 
the ecosystems of bodies of water (Use of activation analysis 
and tracer techniques), 1:20163 (ORNL-tr-4093) 
Factors affecting the accumulation and removal of mercury from 
tissues of the American oyster Crassostrea virginica, 1:21296 
MERCURY/REDUCTION 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
MERCURY/RIVERS 
Movement and fate of mercury in an aquatic ecosystem, 
1:21033 
MERCURY/SOLUBILITY 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
MERCURY/TOXICITY 
Behavioral effects of mercury and methylmercury, 1:21299 
MERCURY/VAPOR CONDENSATION 
Metal vapor condensation under high pressure (mercury v 
500 psia) (Heat transfer coefficients), 1:20507 (COO-3027- 


9) 
MERCURY /X-RAY FLUORESCENCE ANALYSIS 
Evaluation of x-ray fluorescence analysis for the determination 
of mercury in coal. Final report, 1:18500 (COM-75-10686) 
MERCURY BROMIDES/SOLUBILITY 
Solubility products of mercury halides in water (Hg,X.(X = Cl, 
Br, I)), 1:20207 (ORNL-tr-4134) 
MERCURY CHLORIDES/SOLUBILITY 
Solubility products of mercury halides in water (Hg,X,(X = Cl, 
Br, I)), 1:20207 (ORNL-tr-4134) 
MERCURY IODIDES/SOLUBILITY 
Solubility products of mercury halides in water (Hg,X,(X = Cl, 
Br, I)), 1:20207 (ORNL-tr-4134) 
MESOCRICETUS 
See HAMSTERS 
MESON RESONANCES 
See also OMEGA-784 RESONANCES 
RHO-765 RESONANCES 
VECTOR MESONS 
MESON RESONANCES/MASS SPECTRA 
New spectroscopy (Lectures, review), 1:21588 (SLAC-191) 
New spectroscopy (Review), 1:21686 (SLAC-191) 


METALS/ION IMPLANTATION 


MESON RESONANCES/RESEARCH PROGRAMS 
Results from M.I.T.-B.N.L. experiments, 1:21580 (SLAC-191) 
MESONS 
See also MESON RESONANCES 
PSEUDOSCALAR MESONS 
MESONS/DECAY 

Meson spectroscopy and e*e™ annihilation into hadrons in gauge 
theory with linear binding potential (Cross sections, widths, 
mixing, interference), 1:21633 (CONF-750636-P2) 

Weak and electromagnetic decays of mesons in composite 
models and the problem of quark masses (Bethe-Salpeter 
equation), 1:21634 (CONF-750636-P2) 

MESONS/MASS 

Meson mass relations in broken SU(4) with nearly ideal mixing, 

1:21684 (CONF-750636-P2) 
MESONS/MASS SPECTRA 

Meson spectroscopy and e*e™~ annihilation into hadrons in gauge 
theory with linear binding potential (Cross sections, widths, 
mixing, interference), 1:21633 (CONF-750636-P2) 

METABOLISM/BIOLOGICAL RADIATION EFFECTS 

Biomedical and Environmental Research Program of the LASL 
Health Division. Progress report, January-December 1975, 
1:21266 (LA-6313-PR) 

METAGALAXY 
See UNIVERSE 
METAL INDUSTRY/ENERGY CONSERVATION 
Potential for energy conservation in industry, 1:19516 
METAL-GAS BATTERIES 
See also NICKEL-HYDROGEN BATTERIES 
METAL-GAS BATTERIES/CATHODES 

Charge-discharge cycling of DREO air el des (Sintered Ni 
surface containing Ag, Hg, and teflon), 1:19424 (AD-A- 
016721) 

Metal/air cells and air cathodes for use therein (Patent), 
1:19433 

METAL-GAS BATTERIES/CHEMICAL REACTION KINETICS 

Rechargeable Al/Cl, battery with molten AICI,” electrolyte 
(Al/AICI;-KCI-NaClI/Cl, system using carbon electrodes; 650 
Whi/lb, 120 to 150°C), 1:19405 

METAL-GAS BATTERIES/REVIEWS 

Characteristics of metal-air systems (67 references; 10 different 

anodes described), 1:19406 
METALLOGRAPHY 

(Limited to the branch of metallurgy concerned with the 
preparation and examination of the surface of metals.) 

Vacuum potting technique for metallographic specimens using 
black epoxy resin and black alumina filler, 1:19903 

METALLOGRAPH Y/MEETINGS 

Microstructural science. Volume 3, Part A. Proceedings of the 
seventh annual technical meeting of the International 
Metallographic Society, held in Gatlinburg, Tennessee, August 
4-7 1974 (Ferrous and nonferrous materials; specimen 
preparation; materials analysis and evaluation), 1:19915 

METALLOGRAPHY/REPLICA TECHNIQUES 

Sputter deposition as a replicating technique, 1:19919 

METALLURGY 

(Use of a more specific term is recommended; see also 

EXTRACTIVE METALLURGY or FABRICATION.) 
METALLURGY/RESEARCH PROGRAMS 

Independent research, 1975. Final report (Naval Surface 
Weapons Center, Silver Spring, Md.), 1:20156 (AD-A- 
015337) 

METALS 
See also ACTINIDES 
ALKALI METALS 
LIQUID METALS 
RARE EARTHS 
TRANSITION ELEMENTS 
METALS/BONDING 

Method for producing a metallic coating on a ceramic object 
(German patent), 1:20055 (M-7233a) 

Method for coating non-metallic materials (German patent), 
1:20056 (M-7233b) 

METALS/COPPER 

Study of radiation damage resulting from the implantation of 

molecular ions, using electron microscopy techniques, 1:21475 
METALS/ECOLOGICAL CONCENTRATION 

Heavy metals in estuarine benthic organisms and sediments: data 

and model, 1:21025 (ERDA-92(Vol.2)) 
METALS/EMISSIVITY 

Modifications to a commercial infrared radiometer to extend its 
temperature range and spectral resolution, 1:20795 (SAND- 
76-0025) 

METALS/FRACTURES 

Continuum theory of ductile rupture by void nucleation and 
growth. Part I. Yield criteria and flow rules for porous ductile 
media, 1:19931 (COO-3084/39) 


METALS/ION IMPLANTATION 
Implantation metallurgy, 1:19980 
Study of radiation damage resulting from the implantation of 

molecular ions, using electron microscopy techniques, 1:21475 

METALS/PHYSICAL PROPERTIES 

X-ray photoelectron spectroscopy. Application to metals and 
alloys, 1:19978 

METALS/PHYSICAL RADIATION EFFECTS 

Blistering and bubble formation (Induced by ion bombardment), 
1:20042 

Computing the time dependence of void size distributions during 
irradiation and annealing, 1:20016 (BNWL-SA-5520) 

Defects in metal crystals. Progress report, May 1, 1975-April 30, 
1976, 1:20021 (COO-3158-48) 

Irradiation creep under proton bombardment, 1:20041 

Simulation of the evolution of defects in a lattice by Monte- 
Carlo method, 1:20032 (BNWL-tr-135) 

Study of radiation damage resulting from the implantation of 
molecular ions, using electron microscopy techniques, 1:21475 

Tribological effects in ion-implanted metals, 1:20037 

METALS/RADIOSENSITIVITY EFFECTS 
Laboratory of Radiation Biology progress report, August 15, 

1975-August 14, 1976, 1:21208 (ORO-3408-23) 

METALS/SILVER 
Study of radiation damage resulting from the implantation of 

molecular ions, using electron microscopy techniques, 1:21475 

METALS/TARGETS 
Special target preparation techniques for Chalk River nuclear 

physics, 1:20632 (AECL-5503) 

METALS/TISSUE DISTRIBUTION 
Comparative behavior of toxic metals in a marine ecosystem, 

1:21034 

METASTABLE STATES/NATURAL OCCURRENCE 
Metastable atomic states of heavy ions III: auger emitting states 

and astrophysical topics, 1:21484 (TID-27031) 

METEOROLOGY 
Acoustic detection of momentum transfer during the abrupt 

transition from a laminar to a turbulent atmospheric boundary 
layer, 1:20867 (DP-MS-75-92) 

METEOROLOGY/RESEARCH PROGRAMS 

Aerosol balance equations: theoretical studies (Chemical and 
physical changes in pollutants in atmosphere), 1:20859 
(BNWL-2000(Pt.3)) 

Analysis of tritium in the atmosphere released by a CTR 
(Comparison of environmental effects of nuclear and fossil- 
fuel power plants), 1:20882 (BNWL-2000(Pt.3)) 

Climate and weather: natural and anthropogenic perturbations 
(Natural and anthropogenic variations), 1:20860 (BNWL- 
2000(Pt.3)) 

Comments on diffusive deposition at small Fourier numbers 
(Role of clouds and precipitation), 1:20858 (BNWL- 
2000(Pt.3)) 

Modeling preliminaries for dry deposition to a canop 
(Atmospheric particles), 1:20857 (BNWL-2000(Pt.3)) 

Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, *'Pu, Tc, and pollutants from fossil fuel facilities 
in surface air in Washington State), 1:20881 (BNWL- 
2000(Pt.3)) 

Simple development of covariant differentiation (Meteorological 
factors affecting plume diffusion in Oregon and Washington), 
1:20856 (BNWL-2000(Pt.3)) 

Summaries of physical research in geosciences, 1:21333 (ERDA- 
76-44) 


METHANATION/CATALYSTS 
Development of methanation catalysts for the synthetic natural 
gas processes (By coal or naphtha gasification), 1:18867 
Formulation and operation of methanation catalysts, 1:18868 
METHANATION/MEETINGS 
Methanation of synthesis gas. 168th meeting of the American 
oe Society, Atlantic City, NJ, September 9, 1974, 
1:1884 
METHANATION/REVIEWS 
Survey of methanation chemistry and processes, 1:18865 
METHANATION/THERMODYNAMICS 
Equilibrium considerations in the methane synthesis system 
ee equilibria for CO, CO,, H,O, H,, and CH,), 
7188 
METHANE/BIOSYNTHESIS 
~— as production from solid waste. Final report, June 
973-December 31, 1974. Dynatech report No. 1258, i: gest 
(NSF. RA-N-74- 268) 
METHANE/CHEMICAL REACTION KINETICS 
Molecular beam mass spectrometry applied to determining the 
kinetics of reactions in flames. II. A critique of rate coefficient 
(Low-pressure methane-oxygen-argon flames), 
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METHANE/CONTROL 
Coal production and research policy in the U. K., 1:18398 
METHANE/CORROSIVE EFFECTS 
Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 
METHANE/ELECTRONIC STRUCTURE 
Least-motion insertion reaction CH,('A,) + HzyieldsCHy,. 
Theoretical study of a process forbidden by orbital symmetry, 
1:20221 
METHANE/FLAMES 
Molecular beam mass spectrometry applied to determining the 
kinetics of reactions in flames. II. A critique of rate coefficient 
determinations (Low-pressure methane-oxygen-argon flames), 
1:18877 
METHANE/GAS CHROMATOGRAPHY 
Separation of methane and nitrogen mixtures under non- 
steadystate conditions (Patent), 1:18862 
METHANE/ISOTOPE SEPARATION 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindrical thermal diffusion column), 1:20234 
METHANE/PRODUCTICN 
Solar energy fixation and conversion with algal bacterial systems. 
Semiannual progress report, 1 Jul-30 Sep 1974, 1:18911 (PB- 
242362) 
METHANE/RECOVERY 
Degasification of coalbeds: a commercial source of pipeline gas, 
1:18518 
METHANE/SYNTHESIS 
Equilibrium considerations in the methane synthesis system 
(Thermodynamic equilibria for CO, CO,, H,O, Hz, and CH,), 
1:18866 
Liquid-phase methanation of high concentration CO synthesis 
gas, 1:18873 
Manufacture of methane (Patent), 1:18858 
Methane production (Patent; use of carbon-alkali metal 
catalyst), 1:18863 
Methane production process and arrangement therefor (Patent; 
design of methanation apparatus), 1:18864 
Method and apparatus for CO, conversion to methane (Patent; 
combination of hydrogen production and methanation in one 
reaction cell), 1:18856 
Process for making fuel gas (Patent; steam reforming of 
naphtha), 1:18859 
RMProcess, 1:18872 
Synthesis of methane in hot gas recycle reactor pilot plant tests, 
1:18869 
METHANE/THERMAL CONDUCTIVITY 
Prediction of transport properties of gases using classical 
nonspherical models (CH,, CD,, CF,, CO; thermal 
conductivity and viscosity), 1:20213 
Preduction of transport properties of gases using classical 
nonspherical models, 1:21525 (IS-T-701) 
METHANE/VISCOSITY 
Prediction of transport properties of gases using c'assical 
nonspherical models (CH,, CD,, CF,, CO; thermal 
conductivity and viscosity), 1:20213 
Preduction of transport properties of gases using classical 
nonspherical models, 1:21525 (IS-T-701) 
METHANOL/CORROSIVE EFFECTS 
Stress corrosion cracking susceptibility of 8 titanium alloy 38-6- 
44, 1:20013 
METHANOL/OXIDATION 
Catalytic properties of the silver-zinc system, 1:19745 
Raney catalysts, 1:19749 
METHANOL/PRODUCTION 
Alternatives for clean energy from coal, 1:19581 
Oversight hearings: methanol derived from fossil fuels. Hearings 
before the Subcommittee on Energy Research, Development, 
and Demonstration (Fossil Fuels) of the Committee on 
Science and Technology, U.S. House of Representatives, 
Ninety-Fourth Congress, First Session. Volume I, 1:19597 
Power plant process (Patent), 1:19040 
METHANOL/SYNTHESIS 
Methanol production (Patent; catalytic reaction of hydrogen and 
carbon dioxide), 1:18878 
METHANOL/USES 
Oversight hearings: methanol derived from fossil fuels. Hearings 
before the Subcommittee on Energy Research, Development, 
and Demonstration (Fossil Fuets) of the Committee on 
Science and Technology, U.S. House of Representatives, 
Ninety-Fourth Congress, First Session. Volume I, 1:19597 
Power plant process (Patent), 1:19040 
METHOXYBENZENE 
See ANISOLE 
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METHYL IODIDE/ADSORPTION 
Activation of water soluble amines by halogens for trapping 
methyl radioactive iodine from air streams (Patent), 1:18768 
Laboratory studies on the adsorption of radioiodine and iodine 
compounds on activated carbon, 1:18761 (AD-A-014404) 
METHYLACETYLENE 
See PROPYNE 
METHYLBENZENE 
See TOLUENE 
METHYLENE RADICALS/CHEMICAL REACTIONS 
Least-motion insertion reaction CH,('A,) + HzyieldsCH,. 
—> study of a process forbidden by orbital symmetry, 
METHYLIDENE RADICALS 
See METHYLENE RADICALS 
METHYLMERCURY/HEALTH HAZARDS 
Behavior changes as end points in health impact assessment, 
1:21317 (CONF-751022-) 
METHYLMERCURY/TOXICITY 
Behavioral effects of mercury and methylmercury, 1:21299 
MEXAMINE/RADIOSENSITIVITY EFFECTS 
Radical scavenging and mechanism of the action of chemical 
protectors in the organism, 1:21194 (ERDA-tr-99) 
MHD CHANNELS/DESIGN 
New approaches in MHD generator development (Fuel mixture 
simulates coal combustion products), 1:19673 (CONF- 
750601-P5) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
MHD power generation. Selected problems of combustion MHD 
generators (Book), 1:19652 
MHD GENERATORS/COORDINATED RESEARCH 
PROGRAMS 
Cooperation between the United States and the Soviet Union in 
the field of MHD power generation: objectives and projects, 
1:19651 (CONF-750601-P5) 
MHD GENERATORS/DESIGN 
Problems of building optimum conductivity MHD generators for 
thermo nuclear power plants, 1:19660 (CONF-750601-P5) 
MHD GENERATORS/ELECTRODES 
Problems of increasing the efficiency of operation of metallic 
cooled electrodes of MHD generator (For vacuum argon 
plasma and combustion products plasma), 1:19667 (CONF- 
750601-P5) 
MHD GENERATORS/ELECTROMAGNETS 
Magnetic and mechanical design of a large cryogenic 6 tesla 
dipole magnet, 1:19670 
MHD GENERATORS/ELECTRONIC CIRCUITS 
Factors influencing the self excitation of pulse type MHD 
generators (Pamir-I), 1:19669 (CONF-750601-P5) 
MHD GENERATORS/FLOW MODELS 
Influence of the electrode processes on the characteristics of 
pulse type MHD generators, 1:19675 (CONF-750601-P5) 
MHD GENERATORS/MATERIALS 
U.S. and USSR MHD electrode materials development, 1:19665 
(AD-A-013094) 
MHD GENERATORS/MEETINGS 
Sixth international conference on magnetohydrodynamic 
electricl power generation, Washington, DC, 9-13 June 1975. 
Volume V. Late papers, 1:19650 (CONF-750601-P5) 
MHD GENERATORS/NON-EQUILIBRIUM PLASMA 
Nonequilibrium phenomena in flowing plasmas and at high 
magnetic fields. Interim report, 15 Feb 1974-14 Feb 1975, 
1:19671 (AD-A-012688) 
Some results of the study of MHD generators with 
nonequilibrium conductivity, 1:19674 (CONF-750601-P5) 
Ukrainian Physics Journal (Cover-to-cover translation of vol. 16, 
no. 5 (May 1971)), 1:21347 (TT-72-52017/05) 
MHD GENERATORS/PERFORMANCE 
Influence of the electrode processes on the characteristics of 
pulse type MHD generators, 1:19675 (CONF-750601-P5) 
MHD GENERATORS/PERFORMANCE TESTING 
Review of central power magnetohydrodynamics at the 
University of Tennessee Space Institute and its relation to the 
world effort in MHD, 1:19643 (CONF-750733-) 
MHD GENERATORS/RESEARCH PROGRAMS 
Abstracts - 1975 AFOSR combined contractors meeting on air- 
breathing combustion dynamics and MHD power generation 
and lasers held at Wright Patterson Air Force Base, Aero- 
Propulsion Laboratory, Ohio on July 7-10, 1975, 1:19653 
(AD-A-012587) 
MHD GENERATORS/SUPERCONDUCTING MAGNETS 
Superconducting magnetohydrodynamic magnet comprehensive 
testing. Final report, 23 Apr 1973-9 May 1975, 1:19664 (AD- 
A-010726) 
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MHD GENERATORS/USES 

Utilization of pulse tye MHD generators for geophysical research 
and earthquake forecasting (For Tseetts) probing up 
to 15 to 20 kM), 1:19662 (CONF-750601 

MHD GENERATORS/VOLTAGE DROP 

Electrode loss mechanisms in MHD generators. Interim report, 
1:19672 (AD-A-015393) 

MHD POWER PLANTS/ECONOMICS 

Considerations in the development of open cycle MHD systems 
for commercial service (Coal-fired MHD-steam binary cycle), 
1:19654 (CONF-750601-P5) 

Economic implications of the CANHO H,-O, MHD energy 
storage system used as an intermediate-load and peaking 
generator in conjunction with base-load, coal-burning MHD 
power plants, 1:19661 (CONF-750601-P5) 

MHD POWER PLANTS/OFF-PEAK ENERGY STORAGE 

Economic implications of the CANHO H,-O, MHD energy 
storage system used as an intermediate-load and peaking 
generator in conjunction with base-load, coal-burning MHD 
power plants, 1:19661 (CONF-750601-P5) 

MHD POWER PLANTS/PILOT PLANTS 

Joint US-USSR experiment on the U-25 MHD installation, 

1:19655 (CONF-750601-P5) 
MHD POWER PLANTS/PLANNING 

Considerations in the development of open cycle MHD systems 
for commercial service (Coal-fired MHD-steam binary cycle), 
1:19654 (CONF-750601-P5) 

MHD POWER PLANTS/REVIEWS 
Advanced energy conversion (97 references), 1:19631 
MICE/BIOLOGICAL RADIATION EFFECTS 

Demonstration of whole blood analysis using proton-induced x- 
ray emission, 1:21258 

Survival and growth of plut jected animals (Reissue of 
1947 report on Pu lethality in mice and rats), 1:21283 (CH- 
3783) 

MICE/DOSE EQUIVALENTS 

Equivalent conditions of irradiation of mammals, 1:21246 

(ERDA-tr-99) 
MICE/INTERNAL IRRADIATION 

Hematological effects of parenterally administered plutonium in 
mammals (Reissue of 1947 report on biological effects of Pu), 
1:21285 (CH-3783) 

MICE/RADIATION SYNDROME 

Study of the radioprotective action of beta propy 
in the case of prolonged irradiation (y rays; mice; dogs), 
1:21242 (ERDA-tr-99) 

MICE/RADIONUCLIDE KINETICS 

Effects of ingested plutonium (Reissue of 1947 report on tissue 
distribution of ingested Pu), 1:21284 (CH-3783) 

Metabolism of injected plutonium (Reissue of 1947 report on Pu 
tissue distribution), 1:21282 (CH-3783) 

Methods (Reissue of 1947 report on Pu preparation for injection 
and tissue distribution), 1:21281 (CH-3783) 

MICE/RADIOSENSITIVITY 

Effect of apilite on the radiosensitivity of mice, 1:21256 (ERDA- 
tr-99) 

Factors determining the change in the radiosensitivity of animals 
during fractionated irradiation (X rays; mice), 1:21240 
(ERDA-tr-99) 

Recovery of radioresistance and hematogenic stem cells (y rays; 
mice), 1:21202 (ERDA-tr-99) 

MICELLAR SYSTEMS 
See also COLLOIDS 
MICELLAR SYSTEMS/RESEARCH PROGRAMS 

Radical and excited state interactions in micelles and liposomes. 
Annual progress report, April 1, 1975-March 31, 1976, 
1:20237 (ORO-4179-43) 

MICHIGAN/WIND POWER 

Application study of wind power technology to the city of Hart, 

Michigan, 1:19002 (COO-2603-1) 
MICHIGAN/WIND POWER PLANTS 

Application study of wind power technology to the city of Hart, 

Michigan, 1:19002 (COO-2603-1) 
MICROANALYSIS/MEETINGS 

Microstructural science. Volume 3, Part B. Proceedings of the 
seventh annual technical meeting of the International 
Metallographic Society, held in Gatlinburg, Tennessee, August 
4-7, 1974 (Scanning EM; x-ray and microprobe analysis; 

wders; nonmetals; nuclear materials; biomedical materials), 
1:19920 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCHANNEL ELECTRON MULTIPLIERS/USES 

Use of microchannel electron multipliers in high energy physics, 

1:20770 (LBL-4800) 


MICROELECTRONIC CIRCUITS/FABRICATION 


MICROELECTRONIC CIRCUITS/FABRICATION 

Hybrid microcircuit metallization system for the SLL micro 
1:20528 (SAND-75-0313) 

Processes and procedures for a thin film multilevel hybrid circuit 
metallization system based on W-Au/SiO,/AI/SiO,, 1:20532 
(SAND-76-0084) 

MICROEMULSION FLOODING/RESEARCH PROGRAMS 

North Stanley Project, Tertiary Recovery Project, Osage County, 
Oklahoma. Report of operations, 1:18604 (BERC-0029-7) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
PROTOZOA 
MICROORGANISMS/MEASURING INSTRUMENTS 
Method and apparatus for detecting micro-organisms, 1:20692 
MICROORGANISMS/POPULATIONS 
a a4 petroleum pollutants on Arctic microbial populations, 
1:1 


MICROSCOPY 
See also ELECTRON MICROSCOPY 
MICROSCOPY/MEETINGS 
Microstructural science. Volume 3, Part A. Proceedings of the 
seventh annual technical meeting of the International 
Metallographic Society, held in Gatlinburg, Tennessee, August 
4-7 1974 (Ferrous and nonferrous materials; specimen 
preparation; materials analysis and evaluation), 1:19915 
Microstructural science. Volume 3, Part B. Proceedings of the 
seventh annual technical meeting of the International 
Metallographic Society, held in Gatlinburg, Tennessee, August 
4-7, 1974 (Scanning EM; x-ray and microprobe analysis; 
powders; nonmetals; nuclear materials; biomedical materials), 
1:19920 
MICROSOMES/BIOCHEMICAL REACTION KINETICS 
Elucidation of hydrocarbon structure in an enzyme-catalyzed 
benzo[a]pyrene-poly(G) covalent complex, 1:21108 
MICROSPHERES/INTRAVENOUS INJECTION 
Mammalian biology group (Hazards of Pu, ?'°Po, x radiation, 
“Co, Sn, and Cd), 1:21267 (LA-6313-PR) 
MICROWAVE DISCHARGES 
See HIGH-FREQUENCY DISCHARGES 
MICROWAVE RADIATION/BIOLOGICAL EFFECTS 
Fundamental and applied aspects of nonionizing radiation. 
Conference held at Rochester, New York, June 5-7, 1974 
(Book), 1:21307 
se and perception of microwave energy (In mammals), 
1:21308 
MICROWAVE RADIATION/HEALTH HAZARDS 
Behavior changes as end points in health impact assessment, 
1:21317 (CONF-751022-) 
MICROWAVE RADIATION/THERMAL RADIATION 
Sensation and perception of microwave energy (In mammals), 
1:21308 
MILITARY FACILITIES/ENERGY SOURCES 
Alternative energy sources for United States Air Force 
> a Final report, Jul 1974-Jun 1975, 1:18913 (AD-A- 
14858) 
MILITARY FACILITIES/HEAT LOSSES 
Detecting structural heat losses with mobile infrared 
thermography. Part II. Survey of Pease Air Force Base, 
Portsmouth, New Hampshire. Research report, 1:19792 (AD- 
A-012117) 
MILK/CONTAMINATION 
ag - human maternal and cord blood, placenta, and milk, 
1:211 
MILK/RADIOACTIVITY 
Gaseous radioiodine transport in the air-forage-cow-milk system 
("I transport), 1:20945 (EMSL-LV-539-2) 
MILKY WAY/COSMIC RADIO SOURCES 
VLBI observations of the compact radio source in the center of 
the Galaxy, 1:21369 (AD-A-015298) 
MINERAL OIL 
See LUBRICANTS 
MINERAL WASTES/FLUIDIZED-BED COMBUSTION 
Fluidised combustion, 1:18584 
MINERAL WASTES/LEACHING 
Balanced program plan: analysis for biomedical and 
environmental research. Volume 3. Coal extraction, 
processing, and combustion, 1:18591 (ERDA-116) 
MINERAL WASTES/USES 
Upgrading solid wastes from the coal industry, 1:18514 
MINERALS 
See also AMPHIBOLE 
APATITES 
CLAYS 
FELDSPARS 
GYPSUM 
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HEMATITE 
PYROXENES 
SPINELS 
MINERALS/MINING LAWS 

Handbook of lowa mining statutes, 1:19542 (IS-ICP-7) 
MINERS/OCCUPATIONAL DISEASES 

Coal mine health and safety in the USA, 1:18594 
MINERS/RADIATION PROTECTION 

Sociological analysis of the reduction of hazardous radiation in 
uranium mines (Activities in Colorado between 1950 and 
1969), 1:21280 (NIOSH-75-171) 

MINES 
See also COAL MINES 
URANIUM MINES 
MINES/FIRES 

Mine safety. Part 1. Fires and explosions (a bibliography with 
abstracts). Report for 1964-Jul 1975 (Contains 81 abstracts), 
1:18534 (NTIS/PS-75/562) 

MINES/SAFETY 

Mine safety. Part 2. Communication and position finding systems 
(a bibliography with abstracts). Report for 1964-Jun 1975 
(Contains 53 abstracts), 1:18535 (NTIS/PS-75/563) 

Mine safety. Part 5. General studies (a bibliography with 
abstracts). Report for 1964-Jul 1975 (Contains 121 abstracts), 
1:18536 (NTIS/PS-75/566) 

MINING 
See also COAL MINING 
SURFACE MINING 
MINING/ENERGY CONSUMPTION 

Energy requirements in Minnesota iron ore and taconite mining, 

1953-2000, 1:19624 (PB-248055) 
MINING/ENVIRONMENTAL EFFECTS 

Detection of point sources of air pollution using ERTS-1 data 
(Earth Resources Technology Satellite), 1:20907 (PERC/RI- 
76/1) 

MINING/FORECASTING 

Energy requirements in Minnesota iron ore and taconite mining, 

1953-2000, 1:19624 (PB-248055) 
MINING/RADIATION HAZARDS 

Mine safety. Part 4. Occupational health--radioactivity (a 
bibliography with abstracts). Report for 1964-Jun 1975, 
1:21327 (NTIS/PS-75/565) 

MINING/SAFETY 

Mine safety. Part 3. Occupational health--general studies (a 
bibliography with abstracts). Report for 1964-Jul 1975, 
1:21326 (NTIS/PS-75/564) 

MINING EQUIPMENT/DATA COMPILATION 

Economic system analysis of coal preconversion technology: 
phase I. Volume III. Surface coal mining methods and 
equipment. Interim report for the period August 1973-July 
1975, 1:19568 (FE-1520-3) 

MINING EQUIPMENT/DESIGN 

Coal mine escape hoist standards. Final report, 1:18539 (PB- 
242374) 

Design of a hydraulic jet coal miner. Research report, 1973-74, 
1:18545 (PB-243733) 

MINING LAWS/MANUALS 
Handbook of Iowa mining statutes, 1:19542 (IS-ICP-7) 
MINNESOTA/ECONOMY 
Energy consumption in manufacturing and the Minnesota 
economy, 1:19625 (PB-248056) 
MINNESOTA/ENERGY CONSUMPTION 
Minnesota energy use trends 1957-73, 1:19626 (PB-248057) 
MINNESOTA/ENERGY MODELS 

MINTOM: Minnesota tradeoff model; 
energy/economy/environment (Model 2, Input-Output/Linear 
Programming/Simulation model), 1:19533 (PB-248054) 

MINNESOTA/ENERGY SUPPLIES 

Minnesota's energy situation to 1985, 1:19532 (PB-248053) 

Minnesota energy use trends 1957-73, 1:19626 (PB-248057) 

REIS: phase II, report I. An overview of the REIS system, 

1:19441 (PB-248052) 
MINNESOTA/ENERTY DEMAND 

MINTOM: Minnesota tradeoff model; 
energy/economy/environment (Model 2, Input-Output/Linear 
Programming/Simulation model), 1:19533 (PB-248054) 

MINNESOTA/INDUSTRY 
Energy consumption in manufacturing and the Minnesota 
economy, 1:19625 (PB-248056) 
MINNESOTA/INFORMATION SYSTEMS 
REIS: phase Il, report I. An overview of the REIS system, 
1:19441 (PB-248052) 
MINNESOTA/IRON ORES 
Energy requirements in Minnesota iron ore and taconite mining, 
1953-2000, 1:19624 (PB-248055) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
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MIS TRANSISTORS/RADIATION HARDENING 

Radiation hardened MIS devices (Patent), 1:20788 

MISSOURI/METEOROLOGY 

Comments on diffusive deposition at small Fourier numbers 
(Role of clouds and precipitation), 1:20858 (BNWL- 

2000( Pt.3)) 
MITOTIC INDEX/TABLES 

Principles, relative merits, and limitations of current cytokinetic 

methods, 1:21121 (UCRL-77545) 
MIUS 

MIUS technology evaluation: preliminary subsystem 
recommendations for near-term concepts (Assemblage of 
MIUS using available technology), 1:19448 
(ORNL/HUD/MIUS-17) 

MIUS/DESIGN 

Coal Technology Program progress report, March 1976, 1:18393 

(ORNL/TM-5430) 
MIUS/ENERGY TRANSFER 
MIUS technology evaluation: thermal energy conveyance 
(Conduits), 1:19449 (ORNL/HUD/MIUS-22) 
MIUS/ENVIRONMENTAL EFFECTS 
Evaluating integrated utility systems, 1:19447 (NP-21007) 
MIUS/FEASIBILITY STUDIES 

Evaluating integrated utility systems, 1:19447 (NP-21007) 

Impact of and potential for energy conservation practices in 
residential and commercial buildings in Texas. Project S/D-8, 
final report, 1:19510 (NSF-RA-N-74-228) 

Use of coal and coal-derived fuels in total energy systems for 
_ applications. Volume II, 1:18583 (ORNL/HUD/MIUS- 

) 
MIUS/LEGAL ASPECTS 

Social cost considerations and legal constraints in implementing 
modular integrated utility systems. Final report, Dec 1973-Dec 
1974, 1:21065 (N-75-15503) 

MIUS/RESEARCH PROGRAMS 

Coal power and combustion. Quarterly report, April-June 1975, 
1:18570 (ERDA-76-31-2) 

Use of coal and coal-derived fuels in total energy systems for 
MIUS applications. Volume I. Summary report, 1:18582 
(ORNL/HUD/MIUS-27) 

MIUS/SOCIO-ECONOMIC FACTORS 

Evaluating integrated utility systems, 1:19447 (NP-21007) 

Modular integrated utility system (MIUS) as a potential 
influence on community development, 1:21064 (CONF- 
760534-1) 

Social cost considerations and legal constraints in implementing 
modular integrated utility systems. Final report, Dec 1973-Dec 
1974, 1:21065 (N-75-15503) 

MIXED OXIDE FUEL FABRICATION PLANTS/SAFEGUARDS 

MO200: a model for evaluation safeguards through material 
accountability for a 200 tonne per year mixed-oxide fuel-rod 
fabrication plant, 1:18700 (UCRL-77495) 

MOBILE HOMES/ENERGY CONSERVATION 

Energy conservation in new housing design, 1:19519 

MODELS (ATOMIC) 

See ATOMIC MODELS 
MODELS (COSMOLOGICAL) 

See COSMOLOGICAL MODELS 
MODELS (NUCLEAR) 

See NUCLEAR MODELS 
MODELS (PARTICLE) 

See PARTICLE MODELS 
MODELS (SHELL) 

See SHELL MODELS 
MODELS (STATISTICAL) 

See STATISTICAL MODELS 
MOESSBAUER EFFECT/PARAMAGNETISM 

Magnetic relaxation and paramagnetic Moessbauer spectra: 

influence of the off-diagonal hyperfine coupling, 1:21858 
MOISTURE 

See also WATER 
MOISTURE/TRANSPORT 

Analytical analysis of soil-moisture and trace-contaminant 
transport, 1:20983 (ORNL/NSF/EATC-12) 

MOISTURE GAGES/CALIBRATION 

Measurement of thermal neutron constants of the soil: 
application to the calibration of neutron moisture gauges and 
to the pedological study of soil, 1:20778 

MOISTURE GAGES/NEUTRON SOURCES 

Design and potentials of the californium-252 radiation facility at 
WES. Final report (Neutron facility for soil and rock studies), 
1:18815 (AD-A-016787) 

MOLDS 
See FUNGI 

MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
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MOLECULAR IONS/ANTIMONY IONS 
Study of radiation damage resulting from the implantation of 
molecular ions, using electron microscopy techniques, 1:21475 
MOLECULAR IONS/COLLISIONS 
Study of radiation damage resulting from the implantation of 
molecular ions, using electron microscopy techniques, 1:21475 
MOLECULAR ORBITAL MODEL 
See ATOMIC MODELS 
MOLLUSCS 
See also OYSTERS 
MOLLUSCS/CONTAMINATION 
Comparative behavior of toxic metals in a marine ecosystem, 
1:21034 
MOLLUSCS/GENETIC VARIABILITY 
High genetic variability in a population of Tridacna maxima 
from the Great Barrier Reef, 1:21130 
MOLLUSCS/GEOLOGY 
Fossils from Surtsey: a preliminary report, 1:21336 (COO-3531- 


17) 
MOLLUSCS/TAXONOMY 

Report on the sampling of the benthic fauna of Surtsey 1970, 
1971, and 1974 (Bryozoa, Ascidiacea), 1:21012 (COO-3531- 
17) 

MOLTEN SALT REACTORS/COOLANTS 

Evaluation of alternate secondary (and tertiary) coolants for the 

molten-salt breeder reactor, 1:19158 (ORNL/TM-5325) 
MOLTEN SALTS/CORROSIVE EFFECTS 

Effect of the nature of the gas phase and alkali additives on 
corrosion and passivation of iron in molten carbonates, 
1:20003 (UCRL-Trans-1 1040) 

MOLTEN SALTS/REMOVAL 
Annual report, 1973, 1:18755 (ERDA-tr-142) 
MOLTEN SALTS/THERMODYNAMIC PROPERTIES 

Some considerations in establishing thermodynamic activities 
from high temperature EMF measurements (Sources of 
uncertainty and error), 1:20203 (LA-UR-76-1070) 

MOLYBDENUM/ION COLLISIONS 

Use of ion beams to produce collision cascades in metals (<100 

keV ions), 1:21474 
MOLYBDENUM/ION IMPLANTATION 

Enhancement of the superconducting transition temperature by 

ion implantation in molybdenum thin films, 1:20036 
MOLYBDENUM/ION MICROSCOPY 

Time-of-flight atom-probe field-ion microscope for the study of 

defects in metals. Report No. 2357, 1:19962 (COO-3158-36) 
MOLYBDENUM/NEUTRON SOURCES 

Controlled thermonuclear research. Progress report, July- 
December, 1975 (Materials testing; neutron damage 
displacement cross sections up to 20 MeV), 1:22304 (HEDL- 
TME-76-7) 

MOLYBDENUM/PHYSICAL RADIATION EFFECTS 

Computing the time dependence of void size distributions during 
irradiation and annealing, 1:20016 (BNWL-SA-5520) 

Correlation between swelling and annihilation lineshape 
parameter in neutron-irradiated molybdenum, 1:20020 (COO- 
2186-24) 

Defects in metal crystals. Progress report, May |, 1975-April 30, 
1976, 1:20021 (COO-3158-48) 

Radiation effects on BCC metals and alloys. Progress report, 
January 1, 1975-November 30, 1975 (V ion-irradiated Mo; 
neutron-irradiated Nb, Nb-1Zr, W, and W-25 Re), 1:20019 
(COO-2093-32) 

TEM study of gas bubbles and surface blisters in molybdenum 
bombarded with helium ions, 1:20044 

Use of ion beams to produce collision cascades in metals (<100 
keV ions), 1:21474 

MOLYBDENUM/PROTON REACTIONS 

Spallation cross sections and the LAMPF medical radioisotope 

program (Six hundred to eight hundred MeV), 1:21747 
MOLYBDENUM /TRANSITION TEMPERATURE 

Enhancement of the superconducting transition temperature by 

ion implantation in molybdenum thin films, 1:20036 
MOLYBDENUM 100 TARGET/NEUTRON REACTIONS 

Neutron total and scattering cross sections of some even 
isotopes of molybdenum and the optical model (J, 7, 1.6 to 
5.5 MeV), 1:21769 (ANL/NDM-7) 

MOLYBDENUM 92 TARGET/NEUTRON REACTIONS 

Neutron total and scattering cross sections of some even 
isoiopes of molybdenum and the optical model (J, 7, 1.6 to 
5.5 MeV), 1:21769 (ANL/NDM-7) 

MOLYBDENUM 96 TARGET/NEUTRON REACTIONS 

Neutron total and scattering cross sections of some even 
isotopes of molybdenum and the optical model (J, 7, 1.6 to 
5.5 MeV), 1:21769 (ANL/NDM-7) 


MOLYBDENUM 98 TARGET/NEUTRON REACTIONS 


MOLYBDENUM 98 TARGET/NEUTRON REACTIONS 

Neutron total and scattering cross sections of some even 
isotopes of molybdenum and the optical model (J, 7, 1.6 to 
5.5 MeV), 1:21769 (ANL/NDM-7) 

MOLYBDENUM ALLOYS 
See also INCONEL 718 
MOLYBDENUM BASE ALLOYS 
STAINLESS STEEL-316 
VITALLIUM 
MOLYBDENUM ALLOYS/MECHANICAL PROPERTIES 

Mechanical-thermal processing of a beta-titanium alloy, 1:19952 

Static, dynamic toughness, and high strain rate properties of 
maraging 250, HY-180, and HP-9-4-20 steels, 1:19937 
(UCRL-52017) 

Static and dynamic interpretation of titanium alloy 
photomicrograph features. Technical report, 15 Feb 1973-15 
Feb 1974 (Ti-6Al-2Sn-4Zr-6Mo), 1:19957 (AD/A-005358) 

MOLYBDENUM ALLOYS/MICROSTRUCTURE 

Microstructural analyses of biomaterials (Co-Cr-Mo; Co-Cr-Ni- 

W; Ti-6Al-4V), 1:19924 
MOLYBDENUM ALLOYS/PHASE STUDIES 

Phase analysis of standard and molybdenum-modified Mar-M509 
(Co-23 percent Cr-10 percent Ni-3-7 percent W-2 percent 
Mo-3 percent Ta), 1:19917 

MOLYBDENUM ALLOYS/PHASE TRANSFORMATIONS 

Phase transformations in aged beta III titanium alloy (11.5 
percent Mo, 6 percent Zr, 45 percent Sm, bal Ti), 1:19916 

Precipitation of alpha phase in metastable beta phase titanium 
alloys. Technical report (Ti-Mo and Ti-Mo-Al), 1:19906 (AD- 
A-013263) 

MOLYBDENUM ALLOYS/SOLVENT PROPERTIES 

Solubility of hydrogen and deuterium in a urani ly 
alloy (Uranium-0.222 niole fraction molybdenum alloy, 700- 
1350°K), 1:19982 

MOLYBDENUM ALLOYS/STRESS CORROSION 
Stress corrosion cracking susceptibility of 8 titanium alloy 38-6- 
44, 1:20013 
MOLYBDENUM BASE ALLOYS 
See also ALLOY-TZM 
MOLYBDENUM BASE ALLOYS/MECHANICAL PROPERTIES 

Composition effects on mechanical properties of HfC- 

strengthened molybdenum alloys, 1:19955 
MOLYBDENUM IONS/COLLISIONS 

Ion-implanted surface alloys in copper and aluminium, 1:21472 

Use of ion beams to produce collision cascades in metals (<100 
keV ions), 1:21474 

MOLYBDENUM SELENIDES/TRANSITION TEMPERATURE 

Investigation into the effect of high pressure on superconducting 
ternary molybdenum chalcogenides (Cu Mo,S,, Cu/sub 0.7/ 
Mo,Se,, ZnMo;S,, Mo(Se/sub 1-x/S/sub x/), Mo3(Se/sub 1-x/ 
Te/sub x/),, YbMo,S,), 1:20125 

MOLYBDENUM SULFIDES/TRANSITION TEMPERATURE 

Investigation into the effect of high pressure on superconducting 
ternary molybdenum chalcogenides (Cu Mo,S,, Cu/sub 0.7/ 
Mo,Se,, ZnMo;S,, Mo(Se/sub 1-x/S/sub x/), Mo;(Se/sub 1-x/ 
Te/sub x/),, YbMo,S,), 1:20125 

MOLYBDENUM TELLURIDES/TRANSITION TEMPERATURE 

Investigation into the effect of high pressure on superconducting 
ternary molybdenum chalcogenides (Cu Mo,S,, Cu/sub 0.7/ 
Mo;Se,, ZnMo,;S,, Mo(Se/sub 1-x/S/sub x/), Mo;(Se/sub 1-x/ 
Te/sub x/),, YbMo,S,), 1:20125 

MONEL/CORROSION 

Materials research and evaluation for geothermal corrosion 
environments. Progress report, December 15, 1974-December 
15, 1975, 1:18983 (COO-2602-2) 

MONITORING 
See also RADIATION MONITORING 
MONITORING/STATISTICS 

Environmental monitoring and statistical considerations, 1:20887 

(ERDA-92(Vol.1)) 
MONITORING NETWORK 

See MONITORING 
MONITORS (FAILED ELEMENTS) 

See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONKEYS/BEHAVIOR 

Behavioral effects of mercury and methylmercury, 1:21299 

MONKEYS/RADIATION INJURIES 

Experimental study of inhaled radioactive pollutants. I. Present 
data. II. Inventory of lesions. III. Validity of the animal model 
dose-effect relationships (Radon, ***Pu, **4Am, and “*Cm), 
1:21277 (LF-tr-111) 

MONOCARBOXYLIC ACIDS 
See also ACRYLIC ACID 
FORMIC ACID 
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MONOCARBOXYLIC ACIDS/CHEMICAL RADIATION 
EFFECTS 


Use of radiation-induced polymers in cement slurries (Patent; 

fluid loss control), 1:20271 
MONTANA/WATER RESOURCES 

Bibliography of selected reports and ongoing studies relati 
water requirements for energy resource development (U.S. 
western states), 1:19480 

MOON/GAMMA SPECTROSCOPY 

Geochemical mapping of the Moon by orbital gamma-ray 

spectroscopy, 1:21402 
MOON/GEOCHEMISTRY 

Geochemical ——- of the Moon by orbital gamma-ray 

spectroscopy, 1:21402 
MOON/TEMPERATURE GRADIENTS 

Electrical conductivity of orthopyroxene to 1400°, and the 

resulting selenotherm, 1:20120 (UCRL-77655) 
MOSFET/PHYSICAL RADIATION EFFECTS 

A model for the discharge of radiation-induced space charge in 
MOSFET’s. Final report, Jul 1971-Aug 1974, 1:20781 (AD/A- 
008855) 

MOSSES 

Terrestrial microfauna of Surtsey during the Summer of 1972, 

1:20971 (COO-3531-17) 
MOSSES/ABUNDANCE 

Moss vegetation on Surtsey in 1971 and 1972, 1:20970 (COO- 

3531-17) 
MOSSES/DISTRIBUTION 

Moss vegetation on Surtsey in 1971 and 1972, 1:20970 (COO- 
3531-17) 

Temperatures, steam emission and moss cover in thermal areas 
of Surtsey, 1:20968 (COO-3531-17) 

MOSSES/TAXONOMY 

Moss vegetation on Surtsey in 1971 and 1972, 1:20970 (COO- 

3531-17) 
MOSSES/TEMPERATURE EFFECTS 

Temperatures, steam emission and moss cover in thermal areas 
of Surtsey, 1:20968 (COO-3531-17) 

MOUND LABORATORY/RADIOACTIVE WASTE 

MANAGEMENT 

Monsanto/Mound Laboratoty tritium effluent control systems, 
1:18726 (ERDA-92(Vol.2)) 

Monsanto Mound Laboratory tritium waste control technology 
development program, 1:18727 (ERDA-92(Vol.2)) 

MOUND LABORATORY/RADIOACTIVE WASTE 

PROCESSING 

Chemical coagulation of radioactive wastes at high pH, 1:18743 
(ERDA-92(Vol.2)) 

MULBERRY/BONDING 

Durability of adhesive bonds to uranium alloys, tungsten, 

tantalum, and thorium, 1:19900 (Y-2052) 
MULTI-CHANNEL ANALYZERS/DATA TRANSMISSION 

Interprocessor interface for data transfer between PDP-8/L and 
NOVA 1220 dedicated gamma energy analysis systems, 
1:20172 (ARH-CD-402) 

MULTIPLE PRODUCTION 
Many-particle production, 1:21608 (JINR-E2-9086) 
MULTIPLE PRODUCTION/DISTRIBUTION 

Multiparticle processes: recent results from the FNAL 30-inch 

bubble chamber (Review), 1:21572 (JINR-D1-2-9224) 
MULTIPLEXERS/ELECTRONIC CIRCUITS 

Port multiplexer (20 Oct 1969) (Engineering Materials) (39 

drawings and text (13 pages)), 1:22387 (CAPE-2433) 
MULTIPLEXERS/OPERATION 

Port multiplexer (20 Oct 1969) (Engineering Materials) (39 

drawings and text (13 pages)), 1:22387 (CAPE-2433) 
MULTIPLIER TUBES 

See ELECTRON MULTIPLIERS 
MULTIWIRE PROPORTIONAL CHAMBERS 

See also DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS/DESIGN 

Report of the New Particle Group (PEP storage rings), 1:20771 
(LBL-4800) 

MUNICIPAL WASTES/COMBUSTION 

Characterization and utilization of municipal and utility sludges 
and ashes. Volume I. Summary. Final report, 1:18881 (PB- 
244310) 

Characterization and utilization of municipal and utility sludges 
and ashes. Volume IV. Municipal incinerator residues. Final 
report, 1:19801 (PB-244313) 

MUNICIPAL WASTES/COMBUSTION PROPERTIES 

Characterizing combustible portions of urban refuse for potential 
use as fuel. Report of investigations, 1:18882 (PB-244780) 

MUNICIPAL WASTES/MANAGEMENT 

Decision-makers guide in solid waste management, 1:19645 

(NP-20936) 
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MUNICIPAL WASTES/MATERIALS RECOVERY 

Characterization and utilization of municipal and utility sludges 
and ashes. Volume IV. Municipal incinerator residues. Final 
report, 1:19801 (PB-244313) 

Decision-makers guide in solid waste management, 1:19645 
(NP-20936) 

Mineral resources and the environment. Supplementary report: 
resource recovery from municipal solid wastes, 1:19647 

Recycling trends in the United States: a review, 1:19477 (BM- 
IC-8711) 

MUNICIPAL WASTES/MINERALS 

on trends in the United States: a review, 1:19477 (BM- 
IC-8711) 

MUNICIPAL WASTES/PROCESSING 

Potential for solid waste use as an energy source in Texas. 
Project N/T-10, final report, 1:19646 (NSF-RA-N-74-255) 

MUNICIPAL WASTES/RECYCLING 

Mineral resources and the environment. Supplementary report: 
resource recovery from municipal solid wastes, 1:19647 

Recycling trends in the United States: a review, 1:19477 (BM- 
IC-8711) 

MUNICIPAL WASTES/WASTE DISPOSAL 

Characterization and utilization of municipal and utility sludges 
and ashes. Volume I. Summary. Final report, 1:18881 (PB- 
244310) 

Characterization and utilization of municipal and utility sludges 
and ashes. Volume II. Municipal sludges. Final report, 
1:19800 (PB-244311) 

Characterization and utilization of municipal and utility sludges 
and ashes. Volume IV. Municipal incinerator residues. Final 
report, 1:19801 (PB-244313) 

MUNICIPAL WASTES/WASTE PROCESSING 

Continuous processing of urban refuse to oil using carbon 
monoxide, 1:18850 (CONF-720361-1) 

Process for treating organic wastes and product thereof (Patent; 
preparation of solid fuel), 1:18883 

St. Louis refuse processing plant: equipment, facility and 
environmental evaluations. Final report, Sep 1974-Jan 1975, 
1:20543 (PB-243634/3ST) 

MUON DETECTION 

Iron Ball, Mark II (Detector setup for studying e* + e~ yields u* 

+ wp” + e* +e” interactions), 1:20772 (LBL-4800) 
MUON PAIRS/PARTICLE PRODUCTION 

Dimuon production in proton-nucleon collisions at 300 GeV/c, 
1:21568 

Particle ratios and dimuon production in lepton-hadron 
interactions in a naive quark-parton model, 1:21654 (CONF- 
750636-P2) 

MUONIC ATOMS/ENERGY LEVELS 

Nuclear polarization in muonic helium (Energy shifts and 

difference), 1:21463 
MUONIC ATOMS/NEUTRAL CURRENTS 
Neutral currents and muonic atomics, 1:21650 (CONF-750636- 
Pl) 
MUONIC ATOMS/X-RAY SPECTRA 
Muonic x-ray studies, 1:21493 (ORO-2434-12) 
MUON-PROTON INTERACTIONS/MULTIPLICITY 

Hadron multiplicities and structure functions: A comparison of 
muoproduction with photoproduction and e*e~ annihilation, 
1:21547 

MUON-PROTON INTERACTIONS/STRUCTURE FUNCTIONS 

Hadron multiplicities and structure functions: A comparison of 
muoproduction with photoproduction and e*e~ annihilation, 
1:21547 

MUONS 
See also MUONS MINUS 
MUONS PLUS 
MUONS/COSMIC RADIATION 

Momentum spectra and charge ratios of muons at 30° and 75° 

(Sea level, 50 to 1000 GeV), 1:21350 (BNL-21030) 
MUONS/ELECTRODYNAMICS 

Single and multiple scattering of muon beams in a focusing 

magnetic field (Angular distribution, distribution function), 
121844 


MUONS/MAGNETIC MOMENTS 
Electrons, photons, and gravitons, 1:21704 (CONF-750636-P2) 
MUONS/PAIR PRODUCTION 
Search for muonic pairs in the neutrino experiment at the IHEP 
70 GeV accelerator (Cross sections, up to 30 GeV), 1:21632 
(CONF-750636-P2) 
MUONS/PARTICLE PRODUCTION 
Direct lepton production and charmed particles, 1:21561 
(CONF-750636-P2) 
High energy neutrino interactions with two muons in the final 
state, 1:21566 (SLAC-191) 
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MUONS/POLARIZATION 
Polarization of prompt muons (400-GeV p interactions), 
1:21548 
MUONS MINUS/PARTICLE PRODUCTION 
Search for anomalies in high energy charged current neutrino 
interactions (Cross sections, angular distribution), 1:21552 
(CONF-750636-P 1) 
MUONS PLUS/PARTICLE PRODUCTION 
Search for anomalies in high energy charged current neutrino 
interactions (Cross sections, angular distribution), 1:21552 
(CONF-750636-P1) 
MUSCLES/BIOCHEMISTRY 
Fourier transform phosphorus magnetic resonance study of the 
interaction of P-enolpyruvate with the muscle pyruvate kinase- 
gadolinium complex, 1:21100 
MUSCLES/BIOLOGICAL REGENERATION 
Cytolytic enzymes in relation to the breakdown of the chelae 
muscle of the land crab, Gecarcinus lateralis, 1:21142 
MUSCLES/DECOMPOSITION 
Cytolytic enzymes in relation to the breakdown of the chelae 
muscle of the land crab, Gecarcinus lateralis, 1:21142 
MUSSELS 
See MOLLUSCS 
MUSTARD 
See BRASSICA 
MUTAGENESIS 
Mutagenesis and teratogenesis as end points in health impact 
assessment, 1:21316 (CONF-751022-) 
MUTAGENESIS/BIOLOGICAL RADIATION EFFECTS 
Study of the radiation effects on nucleic acids and related 
compounds. Annual progress report, August 15, 1974-August 
14, 1975 (X radiation, hamster cells, Haemophilus 
influenzae), 1:21199 (COO-3286-11) 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
MUTATIONS/BIOLOGICAL EFFECTS 
Abnormal ornithine carbamoyltransferase in mice having the 
-fur mutation, 1:21132 
MUTATIONS/RADIOINDUCTION 
Dose-response relationship for ultraviolet-light-induced 
mutations at the hyp hi i 


phosphoribosyltransferase locus in Chinese hamster ovary 


cells, 1:21201 
Laboratory of Radiation Biology progress report, August 15, 
1975-August 14, 1976, 1:21208 (ORO-3408-23) 


NAPHTHA/DESULFURIZATION 
Process for making fuel gas (Patent; steam reforming of 
naphtha), 1:18859 
NAPHTHA/GASIFICATION 
Development of methanation catalysts for the synthetic natural 
gas processes (By coal or naphtha gasification), 1:18867 
NAPHTHA/METHANATION 
Process for making fuel gas (Patent; steam reforming of 
naphtha), 1:18859 
NAPHTHA/PRODUCTION 
50,000-barrel-per-day liquid fuels plant, H-coal process: Wyodak 
coal, an economic analysis, 1:18478 (ERDA-76-56) 
50,000-barrel-per-day liquid fuels plant, H-coal process: Illinois 
coal, an economic analysis, 1:18479 (ERDA-76-56) 
50,000-barrel-per-day liquid fuels plant, SRC process: Wyodak 
coal, an economic analysis, 1:18493 (ERDA-76-55) 
50,000-barrel-per-day liquid fuels plant, SRC process: Illinois 
No. 6 coal, an economic analysis, 1:18494 (ERDA-76-55) 
NAPHTHALENE/RAMAN SPECTRA 
Raman spectra and defect fluorescence of anthracene and 
naphthalene crystals at high pressures and low temperatures, 
1:20133 
NASA 
(National Aeronautics and Space Administration.) 
NASA/WIND TURBINES 
Plans and status of the NASA-Lewis Research Center wind 
energy project, 1:19005 (N-75-21795) 
NATIONAL ENVIRONMENTAL POLICY ACT 
ERDA implementation of NEPA, 1:19540 (ERDA-92(Vol.1)) 
Implications for ERDA of pending environmental protection 
litigation and recently enacted regulations and guidelines, 
1:19541 (ERDA-92(Vol.1)) 


NATIONAL ENVIRONMENTAL POLICY ACT/ 


NATIONAL ENVIRONMENTAL POLICY 
ACT/RECOMMENDATIONS 
Some suggestions for change in the implementation of NEPA, 
1:22396 (ERDAn92(Vol.2)) 
NATIONAL SCIENCE FOUNDATION/RESEARCH PROGRAMS 
RANN program: potential benefits to developing countries (40 
projects), 1:19485 (TA/OST-73-16) 
NATO/AVIATION FUELS 
Future fuels for aviation, 1:19877 (AGARD-AR-93) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/COMBUSTION 
Retrofitting oil and gas-fired boilers for low Btu gas, 1:19032 
(CONF-741189-) 
NATURAL GAS/CONSUMPTION RATES 
Minnesota energy use trends 1957-73, 1:19626 (PB-248057) 
NATURAL GAS/DATA COMPILATION 
Energy statistics. A supplement to the summary of national 
transportation statistics, 1:19620 (DOT-TSC-OST-75-33) 
NATURAL GAS/DEMAND FACTORS 
Electric utilities and the demand for natural gas, 1:19594 
Energy program of the German Federal Republic (Energy policy 
of Jan. 18, 1973), 1:19548 (UCRL-Trans-10766) 
NATURAL GAS/ENERGY CONSERVATION 
Federal Power Commission Bureau of Natural Gas staff re 
on January 1, 1976 responses to Commission Order No. 498 
(gas conservation), 1:19518 
NATURAL GAS/ENERGY CONSUMPTION 
Annual U.S. energy use drops again, 1:19529 (NP-21000) 
NATURAL GAS/ENERGY POLICY 
Federal energy policy, 1:19555 
Natural gas shortages. Hearings before the Subcommittee on 
Energy and Power of the Committee on Interstate and Foreign 
Commerce, House of Representatives, Ninety-Fourth 
Congress, First Session on H.R. 2418, H.R. 9409, H.R. 9410, 
H.R. 9464, H.R. 9708, H.R. 9709, H.R. 9710, and H.R. 9884, 
and all similar and identical bills, 1:19593 
NATURAL GAS/ENERGY SHORTAGES 
Natural gas shortages. Hearings before the Subcommittee on 
Energy and Power of the Committee on Interstate and Foreign 
Commerce, House of Representatives, Ninety-Fourth 
Congress, First Session on H.R. 2418, H.R. 9409, H.R. 9410, 
H.R. 9464, H.R. 9708, H.R. 9709, H.R. 9710, and H.R. 9884, 
and all similar and identical bills, 1:19593 
NATURAL GAS/ENVIRONMENTAL EFFECTS 
Overview of our national energy needs, resources, and future 
developments, 1:20884 (CONF-751022-) 
NATURAL GAS/EXPLOSIVE STIMULATION 
Trend report on nuclear explosion: peaceful applications in 
troleum industry, 1:20837 (INIS-mf-1932) 
NATURAL GAS/LAND USE 
Energy development and land use in Texas. Project E/S-1, final 
report, 1:21008 (NSF-RA-N-74-233) 
NATURAL GAS/LEGISLATION 
94th Congress and the energy record. A progress report 
prepared by the Congressional Research Service at the request 
of Henry M. Jackson, Chairman, Committee on Interior and 
Insular Affairs, United States Senate, 1:19559 
Natural gas shortages. Hearings before the Subcommittee on 
Energy and Power of the Committee on Interstate and Foreign 
Commerce, House of Representatives, Ninety-Fourth 
Congress, First Session on H.R. 2418, H.R. 9409, H.R. 9410, 
H.R. 9464, H.R. 9708, H.R. 9709, H.R. 9710, and H.R. 9884, 
and all similar and identical bills, 1:19593 
NATURAL GAS/MARKET 
Marketed production, imports and exports of natural gas: 
February 1975, 1:18664 (TID/BERC-61) 
NATURAL GAS/NET ENERGY 
Net energy analysis: an energy balance study of fossil fuel 
resources, 1:19450 
NATURAL GAS/OFFSHORE DRILLING 
Outer Continental Shelf (OCS) oil and gas: an environmental 
assessment. Volume 2. A report to the President by the 
Council on Environmental Quality. Final report, 1:19585 (PB- 
239264) 
NATURAL GAS/PIPELINES 
Alaskan natural gas transportation systems economic and risk 
analysis. Final conclusions and results, 1:19592 (PB-250361) 
Federal Power Commission Bureau of Natural Gas staff report 
on January 1, 1976 responses to Commission Order No. 498 
(gas conservation), 1:19518 
NATURAL GAS/PRODUCTION 
Potential for solid waste use as an energy source in Texas. 
Project N/T-10, final report, 1:19646 (NSF-RA-N-74-255) 
NATURAL GAS/RESERVES 
Energy statistics. A supplement to the summary of national 
transportation statistics, 1:19620 (DOT-TSC-OST-75-33) 
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Natural gas from unconventional geologic sources (From 
geopressured zones of Gulf of Mexico, Appalachian brown 
shales, tight sands of western basins, and in association with 
coal), 1:18660 (FE-2271-1) 

NATURAL GAS/TRANSPORTATION SYSTEMS 

Alaskan natural gas transportation systems economic and risk 

analysis. Final conclusions and results, 1:19592 (PB-250361) 
NATURAL GAS DEPOSITS/LEASING 

Alternative energy leasing strategies and schedules for the Outer 

Continental Shelf, 1:19589 
NATURAL GAS DEPOSITS/OFFSHORE DRILLING 

Outer Continental Shelf (OCS) oil and gas: an environmental 
assessment. Volume 3. The effect of natural phenomena on 
OCS gas and oil development. Final report, 1:19586 (PB- 
239265) 

Outer Continental Shelf (OCS) oil and gas: an environmental 
assessment. Volume 5. Potential biological effects of 
hypothetical oil discharges in the Atlantic Coast and Gulf of 
Alaska. Final report, 1:19587 (PB-239267) 

NATURAL GAS INDUSTRY/ECONOMIC ELASTICITY 
Relationship between supply/demand and pricing for alternate 
fuels in Texas: a study in elasticities. Project S/D-4, final 

report, 1:18623 (NSF-RA-N-74-226) 
NATURAL GAS INDUSTRY/ENVIRONMENTAL EFFECTS 

Energy and health: the health impacts of present and alternative 
energy sources and policies, 1:19462 (BNL-21395) 

NATURAL GAS INDUSTRY/FORECASTING 
Oil and natural gas energy prospects, 1:19584 (CONF-760205-) 
NATURAL GAS INDUSTRY/HEALTH HAZARDS 

Energy and health: the health impacts of present and alternative 

energy sources and policies, 1:19462 (BNL-21395) 
NATURAL GAS WELLS/GAS FLOW 

Combination model for simulating transient gas flow in a 

vertically fractured reservoir, 1:18661 (BM-RI-7890) 
NATURAL GAS WELLS/NEUTRON-GAMMA LOGGING 

Well logging method and apparatus (Patent; carbon/oxygen ratio 

by n-y logging), 1:20822 
NATURAL GAS WELLS/WELL LOGGING 

Method and apparatus for determining characteristics of 
subsurface earth formations (Patent; acoustic travel time, bulk 
density, resistivities, spontaneous potential, porosity, and 
natural y count), 1:20823 

NATURAL GAS WELLS/WELL STIMULATION 

Quarterly report: the LLL massive hydraulic fracturing program 
for gas stimulation, February-March 1976, 1:18662 (UCRL- 
50036-76-1) 

NATURAL URANIUM/NEUTRON REACTIONS 
Neutron resonance parameters of **U, 1:21788 

NAVAL RESEARCH LABORATORY/RESEARCH PROGRAMS 
Report of NRL progress, 1:19888 (PB-244994) 

NEA 

(Nuclear Energy Agency.) 

NEA/COORDINATED RESEARCH PROGRAMS 

OECD Nuclear Energy Agency. 3. Activity report, 1974, 
1:22329 (INIS-mf-3015) 

NEMATODES/TAXONOMY 
Nematodes from Surtsey II, 1:20969 (COO-3531-17) 
NEODYMIUM/SOLVENT EXTRACTION 

Synergistic solvent extraction. Progress report, July 10, 1974- 
September 30, 1974, 1:20191 (SRO-763-3) 

NEODYMIUM 142 TARGET/OXYGEN 18 REACTIONS 

“42Nd('*O, '*O)'*Nd reaction and its contrast to '*Nd(C, 
4C)'*Nd reaction, 1:21772 

NEODYMIUM 143/ELECTROMAGNETIC ISOTOPE 

SEPARATION 

Collection and recovery of milligram quantities of mass- 
separated isotopes, 1:20231 (ANCR-1255) 

NEODYMIUM 143/ION EXCHANGE CHROMATOGRAPHY 

Collection and recovery of milligram quantities of mass- 
separated isotopes, 1:20231 (ANCR-1255) 

NEODYMIUM 144 TARGET/CARBON 12 REACTIONS 
42Nd('*O, '*O)'*Nd reaction and its contrast to '*Nd('C, 

reaction, 1:21772 

NEODYMIUM 145/ELECTROMAGNETIC ISOTOPE 
SEPARATION 
Collection and recovery of milligram quantities of mass- 

separated isotopes, 1:20231 (ANCR-i255) 

NEODYMIUM 145/ION EXCHANGE CHROMATOGRAPHY 

Collection and recovery of milligram quantities of mass- 
separated isotopes, 1:20231 (ANCR-1255) 

NEODYMIUM LASERS/ENERGY-LEVEL TRANSITIONS 

Determination of the oscillator force of the ‘I/sub 11/2/ to 
‘F/sub 3/2/ transition of Nd** in fluoroapatite, yttrium 
aluminum garnet and neodymium ultraphosphate, 1:20446 

NEODYMIUM LASERS/FABRICATION 
d YAG:ND** waveguide laser, 1:20444 
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NEODYMIUM LASERS/FOCUSING 
Laser target designator beam improvement. Technical report, 
1:20384 (AD/A-007139) 
NEODYMIUM LASERS/GAIN 
Investigation of the gain line profile of neodymium glass in a 
tunable ring laser, 1:20491 
NEODYMIUM LASERS/OPERATION 
Flashlamp-pumped YAG:ND** waveguide laser, 1:20444 
NEODYMIUM LASERS/OPTICAL FILTERS 
Optical filter for neodymium laser light (Patent), 1:20445 
NEODYMIUM LASERS/OPTICAL SYSTEMS 
C and D disk amplifier (23 Apr 1976) (Engineering Materials) 
(129 drawings), 1:22283 (CAPE-2468) 
NEODYMIUM LASERS/POLARIZATION 
Polarization of Q-switched neodymium glass laser, 1:20465 
NEON/ATOM-ATOM COLLISIONS 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
NEON/EMISSION SPECTRA 
Continuous-spectrum radiation of high-frequency discharges 
burning in Ne, 1:21504 (IPPCZ-196) 
NEON/HEAVY ION REACTIONS 
Diffusive phenomena reflected in the charge and angular 
distributions of N, Ne, Ar, Kr induced reactions (Master 
equation, probability distribution, diffusion, charge and 
angular distributions, deep inelastic scattering), 1:21758 
(LBL-5006) 
NEON/SEPARATION PROCESSES 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindrical thermal diffusion column), 1:20234 
NEON 19/BETA-PLUS DECAY 
Beta-ray branching in the decay of 'Ne, 1:21734 
NEON 20/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindricakthermal diffusion column), 1:20234 
NEON 20 REACTIONS 
Strongly-damped collisions of 164 and 173-MeV *Ne on Ni (Z 
and angular dependences, cross sections), 1:21753 (CONF- 
760424-6) 
NEON 22/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindrical thermal diffusion column), 1:20234 
NEON IONS/COLLISIONS 
Influence of surface roughness on the intensity of elastically 
scattered low-energy noble-gas ions, 1:21479 
NEON IONS/ION-ATOM COLLISIONS 
Recoil-implanted antimony-doped surface layers in silicon, 
1:21470 
NEON IONS/RANGE 
Annealing behaviour of high-dose rare-gas implantations into 
silicon, 1:21845 
NEOPLASMS 
See also CARCINOMAS 
LEUKEMIA 
LYMPHOMAS 
SARCOMAS 
NEOPLASMS/BIOLOGICAL EFFECTS 
Response of Wistar and Wistar/Furth rats to the Dunning 
leukemia IRC 741, 1:21176 
NEOPLASMS/DIAGNOSIS 
Tumor —— — short-lived radioactive compounds: a new 
approach, 1:21156 
NEOPLASMS/RADIOINDUCTION 
Carcinogenesis as an end point in health impact assessment, 
1:21184 (CONF-751022-) 
Immunological and viral aspects of radiation-induced tumors. 
Eleventh annual report, February 1, 1975-February 29, 1976 
(In mice), 1:21236 (COO-2539- 32) 
Mamary neoplasia in a closed beagle colony 7**Ra, ***Ra, 
239Pu, 1:21274 (COO-119-250) 
NEOPLASMS/RADIOTHERAPY 
Radiation effects on cells and chromosomes (a bibliography with 
abstracts). Report for 1964-Jun 1975, 1:21189 (NTIS/PS- 
75/551) 
NEOPLASMS/REVIEWS 
Advances in experimental lung cancer research, 1:21171 
NEPA 
See NATIONAL ENVIRONMENTAL POLICY ACT 


NEUTRAL-CURRENT INTERACTIONS/ 


NEPHRECTOMY/BIOLOGICAL EFFECTS 
Mechanisms of calcium transport in small intestine. Overall 
review of the contract, September 1, 1972-March 1, 1976, 
1:21135 (COO-1668-81) 
NEPTUNIUM/TARGETS 
Preparation of thin actinide metal disks using a multiple disk 
casting technique, 1:20621 (AECL-5503) 
NEPTUNIUM 237 TARGET/NEUTRON REACTIONS 
Neutron capture cross sections from 0.1 to 3 MeV by activation 
measurements, 1:21796 
NET ENERGY 
( Difference of energy output and energy input.) 
Net energy analysis: an energy balance study of fossil fuel 
resources, 1:19450 
NETWORK ANALYSIS 
Central vertices in a graph, 1:22357 (SAND-76-5070) 
NEUROSPORA/MUTANTS 
Mutagenicity of actinomycin D in Neurospora crassa, 1:21129 
NEUROSPORA/MUTATION FREQUENCY 
Mutagenicity of actinomycin D in Neurospora crassa, 1:21129 
NEUROSPORA/NUCLEAR MAGNETIC RESONANCE 
Carbon-13 nuclear-magnetic-resonance spectroscopy of whole 
cells and of cytochrome c from Neurospora crassa grown with 
[S-Me-"C ]methionine, 1:21161 
NEUROSPORA/SPECTROSCOPY 
Carbon-13 nuclear-magnetic-resonance spectroscopy of whole 
cells and of cytochrome c from Neurospora crassa grown with 
[S-Me-"*C ]methionine, 1:21161 
NEUTRAL ATOM BEAM INJECTION/CONTROL SYSTEMS 
Advanced control and informations systems. Task I. Neutral 
injection beams. Informal progress report No. 6, | January-31 
January 1976, 1:22253 (TID-27063) 
NEUTRAL ATOM BEAM INJECTION/DESIGN 
TFTR neutral beam systems conceptual design, 1:22252 
(ORNL/TM-5227) 
NEUTRAL ATOM BEAM INJECTION/ONE-DIMENSIONAL 
CALCULATIONS 
Neutronics calculations for the TFTR neutral beam injectors, 
1:21963 (ORNL/TM-5068) 
NEUTRAL ATOM BEAM INJECTION/PLASMA 
MACROINSTABILITIES 
Chronicle of iron-current instabilities: old and new, 1:22102 
(CONF-750905-P1) 
NEUTRAL ATOM BEAM INJECTION/PLASMA SIMULATION 
Numerical simulation of neutral injection on a hot electron 
mirror target plasma, 1:21892 (CONF-750905-P1) 
NEUTRAL CURRENTS 
(Neutral currents occur in a process where a lepton scatters off 
another particle, does not change its charge, and a heavy neutral 
particle is exchanged between the lepton and the particle from 
which it scatters.) 
See also WEAK NEUTRAL CURRENTS 
NEUTRAL CURRENTS/MUONIC ATOMS 
Neutral currents and muonic atomics, 1:21650 (CONF-750636- 
Pl) 
NEUTRAL CURRENTS/NUCLEI 
Neutral currents in nuclei, 1:21648 (CONF-750636-P1) 
NEUTRAL CURRENTS/SPACE-TIME 
Space time structure of neutral current, 1:21651 (CONF- 
750636-P1) 
NEUTRAL CURRENTS/STRUCTURAL MODELS 
Possibilities of studying neutral current structure with use of 
nuclear excitation by neutrino, 1:21645 (CONF-750636-P1) 
NEUTRAL-CURRENT INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Lepton scattering off polarized proton target (Weinberg model, 
P violating asymmetry, cross sections, parton model), 1:21647 
(CONF-750636-P1) 
NEUTRAL-CURRENT INTERACTIONS/ELASTIC 
SCATTERING 
Lepton scattering off polarized proton target (Weinberg model, 
P violating asymmetry, cross sections, parton model), 1:21647 
(CONF-750636-P1) 
NEUTRAL-CURRENT INTERACTIONS/ELECTRON-PROTON 
INTERACTIONS 
Lepton scattering off polarized proton target (Weinberg model, 
P violating asymmetry, cross sections, parton model), 1:21647 
(CONF-750636-P1) 
NEUTRAL-CURRENT INTERACTIONS/LEPTON-NUCLEON 
INTERACTIONS 
Lepton scattering off polarized proton target (Weinberg model, 
P violating asymmetry, cross sections, parton model), 1:21647 
(CONF-750636-P1) 


NEUTRAL-CURRENT INTERACTIONS/NEUTRINO-PROTON 

INTERACTIONS 

Lepton scattering off polarized proton target (Weinberg model, 
P violating asymmetry, cross sections, parton model), 1:21647 
(CONF- 7806 6-P1) 

NEUTRINO DETECTION 

Cosmic ray muon background in some solar neutrino 
radiochemical detectors, 1:20758 (CONF-750636-P2) 

Dry chlorine substance as a solar neutrino detector (Method for 
argon extraction for counting), 1:20757 (CONF-750636-P2) 

Feasibility studies on a gallium-germanium solar neutrino 
method (Based on ™'Ga(v,e~)"'Ge reaction), 1:20755 (CONF- 
750636-P2) 

Possibility of "Be, “Fe, and ™'Ge decays recording by a 
proportional counter (For solar neutrino detection based on 
TLi(v,e) Be, Mn( ye J Be, or Gal ye J Ge reactions), 
1:20756 (CONF-750636-P2) 

NEUTRINO DETECTION/CHERENKOV COUNTERS 

Galactic and extragalactic antineutrino burst detectors 
(Cherenkov radiation from positrons from anti v/sub e/ + p 
yields n + e* interactions in water), 1:20759 (CONF-750636- 
P2) 

NEUTRINO REACTIONS 

High energy weak interactions, 1:21657 (JINR-E2-9086) 

Strange particle production and charmed particle search in 
— nu-nu bar experiment, 1:21559 (CONF-750636- 

2) 

Study of one neutral pion production by weak neutral currents 
in neutrino and antineutrino reactions (Cross section ratios), 
1:21556 (CONF-750636-P 1) 

NEUTRINO REACTIONS/CROSS SECTIONS 
Search for muonic pairs in the neutrino experiment at the IHEP 

70 GeV accelerator (Cross sections, up to 30 GeV), 1:21632 
(CONF-750636-P2) 

NEUTRINO REACTIONS/EXCITATION 
Neutral currents in nuclei, 1:21648 (CONF-750636-P1) 
Possibilities of studying neutral current structure with use of 

nuclear excitation by neutrino (Cross sections), 1:21645 
(CONF-750636-P1) 

NEUTRINO REACTIONS/FINAL-STATE INTERACTIONS 

Multi-lepton final states in neutrino interactions, 1:21560 
(CONF-750636-P2) 

NEUTRINO-ELECTRON INTERACTIONS/ELASTIC 
SCATTERING 
nu bar/sub e/, e~ scattering at low energies (Cross sections), 

1:21554 (CONF-750636-P1) 

Search for elastic muon antineutrino electron scattering, 
1:21551 (CONF-750636-P 1) 

Study of backgrounds for the UCI/LASL neutrino project at 
LAMPF (Cross section and differential cross section study 
feasibility), 1:21555 (CONF-750636-P1) 

Tests for neutrino helicity-flip in neutral current interactions, 
1:21646 (CONF-750636-P 1) 

NEUTRINO-ELECTRON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Neutral currents in neutrino interactions, 1:21644 (CONF- 

750636-P1) 

NEUTRINO-NEUTRON INTERACTIONS/PARTICLE 
PRODUCTION 
Single pi-zero production in neutrino interactions, 1:21563 

(COO-1195-352) 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
NEUTRINO-NEUTRON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS 

High energy weak interactions, 1:21657 (JINR-E2-9086) 

NEUTRINO-NUCLEON INTERACTIONS/CROSS SECTIONS 
Preliminary results on single m® events produced by neutrinos, 

1:21557 (CONF-750636-P 1) 

NEUTRINO-NUCLEON 
INTERACTIONS/ELECTROMAGNETIC INTERACTIONS 
Electromagnetic interpretation of the neutral interactions of the 

neutrinos, 1:21631 (CONF-750636-P1) 

NEUTRINO-NUCLEON INTERACTIONS/EXCLUSIVE 
INTERACTIONS 
Neutral currents in neutrino interactions, 1:21644 (CONF- 

750636-P1) 

NEUTRINO-NUCLEON INTERACTIONS/FINAL-STATE 
INTERACTIONS 
High energy neutrino interactions with two muons in the final 

state, 1:21566 (SLAC-191) 

NEUTRINO-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Neutral currents in neutrino interactions, 1:21644 (CONF- 

750636-P1) 
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Search for anomalies in high energy charged current neutrino 
interactions (Cross sections, angular distribution), 1:21552 
(CONF-750636-P 1) 

Space time structure of neutral current, 1:21651 (CONF- 
750636-P1) 

NEUTRINO-NUCLEON INTERACTIONS/INTERMEDIATE 
VECTOR BOSONS 
Influence of the intermediate boson on deep inelastic neutrino 

scattering, 1:21640 (CONF-740653-P1) 

NEUTRINO-NUCLEON INTERACTIONS/NEUTRAL-CURRENT 
INTERACTIONS 
Neutral currents in neutrino interactions, 1:21644 (CONF- 

750636-P1) 
Space time structure of neutral current, 1:21651 (CONF- 
750636-P1) 

NEUTRINO-NUCLEON INTERACTIONS/PAIR PRODUCTION 
Conjecture on maximal violation of T invariance in dilepton 

production by neutrinos, 1:21659 

NEUTRINO-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
Leptons as a probe of hadronic structure (Lectures, currents, 

short-distance behavior), 1:21682 (SLAC-191) 

NEUTRINO-NUCLEON INTERACTIONS/PARTON MODEL 
Particle ratios and dimuon production in lepton-hadron 

interactions in a naive quark-parton model, 1:21654 (CONF- 
750636-P2) 

NEUTRINO-NUCLEON INTERACTIONS/SCALE INVARIANCE 
Test of scaling alone from y-distributions in high energy neutrino 

(antineutrino) reactions, 1:21643 (CONF-750636-P1) 

NEUTRINO-NUCLEON INTERACTIONS/WEAK NEUTRAL 
CURRENTS 
Neutral current effects in neutrino interactions, 1:21550 

(CONF-740653-P1) 

NEUTRINO-PROTON INTERACTIONS/CURRENTS 

Early analysis of neutrino events using the Fermilab 15-foot 
bubble chamber external muon identifier, 1:21553 (CONF- 
750636-P1) 

NEUTRINO-PROTON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Study of charged current neutrino interactions in hydrogen at 

Fermilab energies, 1:21629 (CONF-750636-P1 ) 

NEUTRINO-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Tests for neutrino helicity-flip in neutral current interactions, 

1:21646 (CONF-750636-P1) 

NEUTRINO-PROTON INTERACTIONS/ENERGY TRANSFER 

Experimental study of inclusive deep inelastic neutrino-proton 
scattering, 1:21567 

NEUTRINO-PROTON INTERACTIONS/LINEAR MOMENTUM 
TRANSFER 
Experimental study of inclusive deep inelastic neutrino-proton 

scattering, 1:21567 

NEUTRINO-PROTON INTERACTIONS/MULTIPLE 
PRODUCTION 
Study of charged current neutrino interactions in hydrogen at 

Fermilab energies, 1:21629 (CONF-750636-P1) 
NEUTRINO-PROTON INTERACTIONS/NEUTRAL-CURRENT 
INTERACTIONS 
Early analysis of neutrino events using the Fermilab 15-foot 
bubble chamber external muon identifier, 1:21553 (CONF- 
750636-P1) 

Lepton scattering off polarized proton target (Weinberg model, 
P violating asymmetry, cross sections, parton model), 1:21647 
(CONF-750636-P 1) 

NEUTRINO-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
Single pi-zero production in neutrino interactions, 1:21563 

(COO-1195-352) 
NEUTRINOS 
See also COSMIC NEUTRINOS 
SOLAR NEUTRINOS 
NEUTRINOS/HELICITY 
Tests for neutrino helicity-flip in neutral current interactions, 
1:21646 (CONF-750636-P1) 
NEUTRINOS/NEUTRAL CURRENTS 
Electromagnetic interpretation of the neutral interactions of the 
neutrinos, 1:21631 (CONF-750636-P1) 
NEUTRINOS/PARTICLE PRODUCTION 
Direct lepton production and charmed particles, 1:21561 
(CONF-750636-P2) 
NEUTRINOS/RESEARCH PROGRAMS 
Preparations for neutrino physics at the CERN 400 GeV proton 
synchrotron, 1:21562 (CONF-750636-P2) 
NEUTRINOS/REST MASS 
Neutrino rest mass from cosmology, 1:21656 (CONF-750636- 
P2) 
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NEUTRON ABSORBERS/PERFORMANCE TESTING 
Helium retention and its effect on boron carbide irradiated in a 
fast reactor, 1:19277 (HEDL-SA-955) 
NEUTRON DETECTORS 
See also ACTIVATION DETECTORS 
FISSION CHAMBERS 
HE-3 COUNTERS 
NEUTRON DETECTORS/CALIBRATION STANDARDS 
Using the NBS neutron calibration facility, 1:21856 (DP-MS-76- 


9) 
NEUTRON DIFFUSION EQUATION 
SPARK: a computer program to solve the time dependent 
multigroup neutron diffusion equations in one, two or three 
dimensions (Fast reactors), 1:19159 (TRG-Report-2707(R)) 
NEUTRON DIFFUSION EQUATION/NUMERICAL SOLUTION 
Multidimensional space-time nuclear-reactor kinetics studies. I. 
Theoretical, 1:19231 
Multidimensional space-time nuclear-reactor kinetics studies. II. 
Experimental, 1:19232 
NEUTRON DOSIMETRY 
See also ALBEDO-NEUTRON DOSEMETERS 
NEUTRON DOSIMETRY/ACTIVATION DETECTORS 
Aluminum threshold dosimetry at the ECOM 14-MeV neutron 
irradiation facility. Technical report, 1:20700 (AD-A-010334) 
NEUTRON DOSIMETRY/BIOLOGICAL DOSEMETERS 
Composite fission dosemeter for fast neutrons (Patent; based on 
kerma in biological dosemeters), 1:20750 
NEUTRON DOSIMETRY/CALIBRATION STANDARDS 
Using the NBS neutron calibration facility, 1:21856 (DP-MS-76- 
9 


) 
NEUTRON DOSIMETRY/DIELECTRIC TRACK DETECTORS 
Some new characteristics of a polycarbonate fast neutron 
rsonnel dosimeter, 1:20703 (ORO-4814-8) 
NEUTRON DOSIMETRY/EXOELECTRON DOSEMETERS 
CaSO,-C-Fe as a new TSEE dosimeter, 1:20736 
NEUTRON DOSIMETRY/HE-3 COUNTERS 
Analyses of an energy-independent neutron dosimeter for people 
(*He counter in polyethylene moderator), 1:20744 (UCRL- 
Trans-1 1063) 
NEUTRON DOSIMETRY/THERMOLUMINESCENT 
DOSEMETERS 
Neutron resp of ther dosimeters, BeO(Na), 
CaSO,(Tm), and its mixture ope ‘LiF or "LiF, 1:20742 
Relation between light conversion efficiency and stopping power 
of charged particles in thermol dosimeter, 
1:20709 
Supralinearity and re-evaluation of TLD 600 and TLD 700 in 
mixed neutron and gamma fields, 1:20741 
NEUTRON FLUX/COMPUTER CODES 
Solution weighting for the SAND-II Monte Carlo code, 1:19217 
(BNWL-SA-5736) 
NEUTRON FLUX/ENERGY SPECTRA 
Reliability and bounds of unfolded spectral parameters, 1:21850 
(CONF-760437-1) 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON MONITORS 
Neutron-monitoring system solves criticality false-alarm problem, 
1:20673 (UCRL-50025-76-1) 
NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON RADIOGRAPHY/PLASMA FOCUS DEVICES 
Neutron radiography with the plasma focus, 1:22045 
(LIB/Trans-573) 
NEUTRON RADIOGRAPHY/REVIEWS 
Some techniques in neutron radiography, 1:20516 (INIS-mf- 
3010) 
NEUTRON REACTIONS 
Evaluation of neutron an tion cross sections for 
natural magnesium. Final report, 15 Mar 1973-14 Mar 1974, 
1:21745 (AD-A-009940) 
NEUTRON REACTIONS/CAPTURE 
165Ho(n,y) standard cross section from 3 to 450 keV, 1:21778 
“Nb(n,y)*Nb, /sup 95m/Nb reaction for the CTR reactor 
technology program, 1:21771 
Capture-to-fission ratio of *°U from the measurement of low- 
energy y-rays, 1:21792 
Direct comparison of different experimental techniques for 
measuring neutron capture and fission cross sections for **Pu 
(0.1 to 200 keV), 1:21795 
Evaluation for ENDF/B-IV of the neutron cross sections for **U 
from 82 eV to 25 keV, 1:21799 (ORNL-4955) 
Intermediate structure in the **U neutron capture cross section, 
1:21794 
keV capture cross section of **Pu (5 to 70 keV), 1:21791 
Measurement of the **U capture cross section shape in the 
neutron energy region 20 to 550 keV, 1:21793 


hat A. 


NEUTRON REACTIONS/INELASTIC SCATTERING 


Neutron capture cross sections from 0.1 to 3 MeV by activation 
measurements, 1:21796 

Neutron cross-section measurements on **U, 1:21786 

Nonlinear analysis procedure for evaluation of resonance 
capture cross sections, 1:21759 (WAPD-TM-1246) 
wave assignment of **U neutron resonances, 1:21787 

NEUTRON REACTIONS/CHARGE-EXCHANGE REACTIONS 

Measurement of cross sections for the ®Co(n,p)*Fe reaction 
near threshold, 1:21757 

Production cross sections of some micro and millisecond isomers 
with 14.8 MeV neutrons, 1:21746 

NEUTRON REACTIONS/COMPOUND-NUCLEUS REACTIONS 

Energy spectra of secondary neutrons from the ™*U(n,2n) and 

(n,3n) reactions, 1:21797 
NEUTRON REACTIONS/CROSS SECTIONS 

An experimental system for providing data to test evaluated 
secondary neutron and gamma-ray-production cross sections 
over the incident neutron energy range from 1 to 20 MeV, 
1:20677 

J/psi production by neutrons and photons and dimuon 
continuum (Cross sections, review), 1:21589 (SLAC-191) 

Model calculations as one means of satisfying the neutron cross 
section requirements of the CTR program, 1:21720 

Survey of fast-neutron induced reaction cross-section data 
(Fission excluded), 1:21721 

NEUTRON REACTIONS/ELASTIC SCATTERING 

Cross sections for forward-angle elastic scattering of 7.55 MeV 
neutrons: a survey. Final report (Be, C, Al, Fe, Cu, Sn, W), 
1:21737 (AD-A-008014) 

Neutron cross sections for small-angle elastic scattering from 
nitrogen and oxygen. Final report (7.65 to 14.1 MeV), 
1:21738 (AD-A-013354) 

Phase shift analysis of nD, nT, DD, DT, TT, aD, and aT cross 
sections, 1:21730 

NEUTRON REACTIONS/FAST FISSION 

Fast reactor fission yields for **U, **Pu, and 
recommendations for the determination of burnup on FBR 
mixed oxide fuels, 1:21820 

NEUTRON REACTIONS/FISSION 

241Py neutron induced fission cross section from 0.01 eV to 50 
eV and its normalization, 1:21816 

238 fission cross section measurements relative to neutron- 
proton scattering (0.8 to 20 MeV), 1:21819 

Average number of prompt neutrons, anti v/sub p’/, from 
neutron induced fission of **U between 0.2 and 1.4 MeV, 
1:21806 

Capture-to-fission ratio of **U from the measurement of low- 
energy y-rays, 1:21792 

Direct comparison of different experimental techniques for 
measuring neutron capture and fission cross sections for **Pu 
(0.1 to 200 keV), 1:21795 

Evaluation for ENDF/B-IV of the neutron cross sections for ™*U 
from 82 eV to 25 keV, 1:21799 (ORNL-4955) 

Fast neutron fission spectrum measurement of **U at 0.52 MeV 
incident neutron energy, 1:21801 

Fission cross section of **Cm from the unde nd nuclear 
explosion, Physics-8. Table of values (15 eV to 3 MeV), 
1:21798 (LA-6239-MS) 

Intermediate structure in the keV fission cross section of *°U, 
1:21817 

Measurement of the fission cross section of **U from | keV to 1 
MeV, 1:21805 

Measurement of the **Pu fission cross-section and its ratio to 
the *U fission cross-section in the energy range from | keV 
to 1 MeV, 1:21808 

Measurement of the **U/**U fission cross-section ratio, 1:21809 

Neutron-induced fission cross sections of *°U, and 
with respect to **U, 1:21814 

Parameters of the subthreshold fission structure in *°Pu (0.1 to 
10 keV), 1:21807 

Precision measurement of prompt fission neutron spectra of 
33, 38U, and **Pu (0.10, 0.18, 0.53, 2.07 MeV), 1:21810 

Quantum numbers of low lying neutron resonances in **U, 
1:21812 

Spin determination of resonances in *°U, 1:21811 

Structures in **Th(n,f) and **U(n,f) cross sections, 1:21804 

Sub-barrier fission in **U, 1:21815 

Total cross section and the fission cross section of “Am in the 
resonance region, resonance parameters, 1:21803 

NEUTRON REACTIONS/FISSION FRAGMENTS 
Fission cross section of **U for Na-Be photoneutrons, 1:21802 
NEUTRON REACTIONS/INELASTIC SCATTERING 

Fast-neutron gamma-ray production from elemental iron: E/sub 
n/ approx. < 2 MeV, 1:21751 (ANL/NDM-20) 

Neutron total and scattering cross sections of some even 
isotopes of molybdenum and the optical model (J, 7, 1.6 to 
5.5 MeV), 1:21769 (ANL/NDM-7) 


Phase shift analysis of nD, nT, DD, DT, TT, aD, and aT cross 
sections, 1:21730 

Set of thermal neutron-scattering experiments for the Weapons 
Neutron Research Facility, 1:21857 (LA-6194-MS) 

NEUTRON REACTIONS/KNOCK-OUT REACTIONS 

Production cross sections of some micro and millisecond isomers 

with 14.8 MeV neutrons, 1:21746 
NEUTRON REACTIONS/NEUTRON DIFFRACTION 

Set of thermal neutron-scattering experiments for the Weapons 

Neutron Research Facility, 1:21857 (LA-6194-MS) 
NEUTRON REACTIONS/NUCLEAR DATA COLLECTIONS 

An integrated system for production of neutrons and photonics 
calculational constants. Volume 15, Part A. The LLL 
Evaluated Nuclear Data Library (ENDL): evaluation 
techniques, reaction index, and descriptions of individual 
evaluations, 1:21718 (UCRL-50400( Vol.15)(Pt.A)) 

NEUTRON REACTIONS/PICKUP REACTIONS 

Production cross sections of some micro and millisecond isomers 
with 14.8 MeV neutrons, 1:21746 

Study of the *Li(n,a)t reaction between 2 to 10 MeV, 1:21729 

NEUTRON REACTIONS/SCATTERING 
Neutron cross-section measurements on **U, 1:21786 
NEUTRON REACTIONS/SMALL ANGLE SCATTERING 

Set of thermal neutron-scattering experiments for the Weapons 

Neutron Research Facility, 1:21857 (LA-6194-MS) 
NEUTRON REACTIONS/THERMAL FISSION 

Monte Carlo analysis of direct measurements of the thermal eta 
(.025 eV) for and *5U, 1:21789 

Monte Carlo analysis of manganese bath measurements of eta of 
23 and *°U using thermalized neutrons, 1:21790 

Preliminary fission product energy release measurements for 
thermal neutron fission of °U, 1:21800 (ORNL/TM-5273) 

NEUTRON REACTIONS/TOTAL CROSS SECTIONS 

Neutron-nuclear total cross sections between 30 and 300 GeV/c, 
1:21742 

Neutron total and scattering cross sections of some even 
isotopes of molybdenum and the optical model (J, 7, 1.6 to 
5.5 MeV), 1:21769 (ANL/NDM-7) 

Total cross section and the fission cross section of 7*'Am in the 
resonance region, resonance parameters, 1:21803 

NEUTRON REACTIONS/TRANSMISSION 

Neutron resonance parameters of *U, 1:21788 

NEUTRON SOURCES 

(Excludes reactors even when used as neutron sources.) 

Improved system for the measurement of high-voltage pulses 
(Capacitive Mere divider for pulsed neutron generator 
development), 1:18808 (SAND-75-0470) 

Plasma focus as a pulsed source of neutrons in fusion reactions, 
1:22040 (UCRL-Trans-1 1042) 

NEUTRON SOURCES/CALIBRATION 

Aluminum threshold dosimetry at the ECOM 14-MeV neutron 

irradiation facility. Technical report, 1:20700 (AD-A-010334) 
NEUTRON SOURCES/CALIBRATION STANDARDS 

Using the NBS neutron calibration facility, 1:21856 (DP-MS-76- 
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) 
NEUTRON SOURCES/CAPSULES 
252Cf encapsulation at the Savannah River Laboratory, 1:18811 
(DP-MS-75-113) 
NEUTRON SOURCES/DESIGN 
ign and potentials of the californium-252 radiation facility at 
WES. Final report (Neutron facility for soil and rock studies), 
1:18815 (AD-A-016787) 
ICT/CTR upgrade rotating target (14 Sep 1975) (Engineering 
Materials) (5 1:22310 (CAPE-2431) 
Intense Li(d,n) neutron radiation test facility for controlled 
thermonuclear reactor materials testing, 1:22323 
Neutron diffraction measurements on powder samples using the 
ZING-P pulsed neutron source at Argonne, 1:20064 (RCN- 


234) 
NEUTRON SOURCES/DESTRUCTIVE TESTING 
Destructive analysis of neutron sources, 1:20004 
NEUTRON SOURCES/FABRICATION 
*2Cf encapsulation at the Savannah River Laboratory, 1:18811 
(DP-MS-75-113) 
NEUTRON SOURCES/PERFORMANCE 
Controlled thermonuclear reactor neutron 
the LAMPF radiation effects facility, 1:22324 
Neutron diffraction measurements on powder samples using the 
= pulsed neutron source at Argonne, 1:20064 (RCN- 
34) 
NEUTRON SOURCES/POWER SUPPLIES 
Pulsed power supply system for neutron well logging (Patent), 
1:20817 
NEUTRON SOURCES/TARGETS 
ICT/CTR upgrade rotating target (14 Sep 1975) (Engineering 
Materials) (5 drawings), 1:22310 (CAPE-2431) 
Neutron production gas targets, 1:20640 (LA-6237-MS) 
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NEUTRON STARS 
Neutron stars, black holes and binary x-ray sources, 1:21362 
NEUTRON STARS/MAGNETIC FIELDS 
Accretion onto a neutron stars: comments on the 
position of the Alfven surface, 1:21355 
NEUTRON STARS/NUCLEAR MATTER 
Physics of high density and nuclear matter, 1:21358 
NEUTRON STARS/PHYSICAL PROPERTIES 
Neutron stars: general review, 1:21359 
NEUTRON STARS/PRECESSION 
Observing neutron stars: information on stellar structure from 
pulsars and —— a sources (Vela pulsar, Crab Pulsar, 
a Her X-1), 1:213 
NEUTRON STARS/STAR ACCRETION 

Accretion onto magnetic neutron stars: comments on the 

position of the Alfven surface, 1:21355 
NEUTRON STARS/STAR MODELS 

Neutron stars: general review, 1:21359 

Observing neutron stars: information on stellar structure from 
pulsars and compact x-ray sources (Vela pulsar, Crab Pulsar, 
and Her X-1), 1:21357 

NEUTRON STARS/STARQUAKES 

Observing neutron stars: information on stellar structure from 
pulsars and compact x-ray sources (Vela pulsar, Crab Pulsar, 
and Her X-1), 1:21357 

NEUTRON STARS/X-RAY SPECTRA 

Accretion onto magnetic neutron stars: comments on the 

position of the Alfven surface, 1:21355 
NEUTRON TRANSPORT THEORY/COMPUTER CODES 

ANISN-L, a CDC-7600 code which solves the one-dimensional, 
multigroup, time dependent transport equation by the method 
of discrete ordinates, 1:21853 (UCID-17106) 

CINX: Collapsed Interpretation of Nuclear X sections, 1:21851 
(LA-6287-MS) 

SAM-CE: a three dimensional Monte Carlo code for the solution 
of the forward neutron and forward and adjoint gamma ray 
transport equations. Revision C, 1:21839 (AD-A-011847) 

TARTNP user’s manual (Monte Carlo method), 1:21527 
(UCID-17026) 

NEUTRON TRANSPORT THEORY/ELASTIC SCATTERING 

Anisotropic neutron transport without legendre expansions, 
1:21855 

NEUTRON TRANSPORT THEORY/MCMENTS METHOD 

Moments method calculation of the energy-dependent neutron 
flux due to a point-isotropic fission source in an infinite 
medium of sodium, 1:21854 

NEUTRON TRANSPORT THEORY/MONTE CARLO 

METHOD 

Prediction of statistical error in Monte Carlo transport 
calculations, 1:19237 

NEUTRON TRANSPORT THEORY/MULTIGROUP THEORY 

CINX: Collapsed Interpretation of Nuclear X sections, 1:21851 
(LA-6287-MS) 

NEUTRON TRANSPORT THEORY/TWO-DIMENSIONAL 

CALCULATIONS 

Methods of Monte Carlo biasing using two-dimensional discrete 
ordinates adjoint flux, 1:19224 (ORNL/TM-5414) 

NEUTRON-GAMMA LOGGING/EQUIPMENT 

Combination of epithermal and inelastic neutron scattering 
methods to locate coal and oil shale zones (Patent), 1:20824 

Inelastic gamma ray logging system (Patent), 1:20818 

Method for determining thermal neutron decay times of earth 
formations (Patent), 1:20820 

Simultaneous oxygen and silicon neutron activation well log 
using pulsed neutron source (Patent), 1:20821 

Well logging method and apparatus (Patent; carbon/oxygen ratio 
by n-y logging), 1:20822 

NEUTRON-GAMMA LOGGING/NEUTRON SOURCES 
ars ed supply system for neutron well logging (Patent), 
NEUTRON-GAMMA LOGGING/PULSED NEUTRON 

TECHNIQUES 

Pulsed neutron logging system for inelastic scattering gamma 
rays with gain compensation (Patent), 1:20819 

NEUTRON-NEUTRON LOGGING/NEUTRON SOURCES 
ee supply system for neutron well logging (Patent), 
i: 1 
NEUTRONS 
See also FAST NEUTRONS 
FISSION NEUTRONS 
NEUTRONS/COSMIC RADIATION 

Momentum spectra and charge ratios of muons at 30° and 75° 

(Sea level, 50 to 1000 GeV), 1:21350 (BNL-21030) 
NEUTRONS/ELECTRIC DIPOLE MOMENTS 

Electric and magnetic dipole moments of the neutron, 1:21536 

(CONF-750636-P1) 
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NEUTRONS/ENERGY SPECTRA 
Monte Carlo calculations of neutron and photon spectra for the 
INDI project. Final report, 1:21840 (AD-A-012342) 
NEUTRONS/MAGNETIC DIPOLE MOMENTS 
Electric and magnetic dipole moments of the neutron, 1:21536 
(CONF-750636-P1) 
NEUTRONS/RADIATION DOSES 
Biomedical radiation transport calculations as an application of 
nuclear data, 1:21842 
NEVADA/HOT SPRINGS 
Radioactivity of Nevada hot-spring systems, 1:18957 
NEVADA/WATER RESOURCES 
Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 
NEW JERSEY/NUCLEAR PARKS 
Preliminary assessment of a hypothetical nuclear energy center 
in New Jersey, 1:19290 (BNL-50465) 
NEW MEXICO/HOT-DRY-ROCK SYSTEMS 
Geothermal energy: a new application of rock mechanics, 
1:18985 
LASL dry hot rock concept, 1:18986 
NEW MEXICO/WATER RESOURCES 
Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 
NEW ZEALAND/GEOTHERMAL FIELDS 
Airborne infra-red survey of the Tauhara geothermal field, New 
Zealand, 1:18965 
NICKEL/CATALYTIC EFFECTS 
Development of methanation catalysts for the synthetic natural 
gas processes (By coal or naphtha gasification), 1:18867 
Low-temperature steam reforming process for hydrocarbons 
(Patent), 1:18874 
NICKEL/CHEMICAL VAPOR DEPOSITION 
I. New techniques for the synthesis of metals and alloys. II. The 
properties of rare earth metals and alloys. Final report, 1 Jul 
1971-30 Jun 1974, 1:19891 (AD-A-008403) 
NICKEL/EMBRITTLEMENT .. 
Metallographic studies of hydrogen-embrittled nickel, 1:20005 
NICKEL/ION COLLISIONS 
Use of ion beams to produce collision cascades in metals (<100 
keV ions), 1:21474 
NICKEL/NEON 20 REACTIONS 
Strongly-damped collisions of 164 and 173-MeV *Ne on Ni (Z 
and angular dependences, cross sections), 1:21753 (CONF- 
760424-6) 
NICKEL/NEUTRON SOURCES 
Controlled thermonuclear research. Progress report, July- 
December, 1975 (Materials testing; neutron damage 
displacement cross sections up to 20 MeV), 1:22304 (HEDL- 
TME-76-7) 
NICKEL/OXIDATION 
Influence of ion implantation on the oxidation of nickel, 1:20035 
NICKEL/OXYGEN 16 REACTIONS 
Investigation of '’deep inelastic’’ processes in '*O + Ni at 96 
MeV (Mass spectra, differential cross sections, two-body 
kinematics), 1:21752 (BNL-21213) 
NICKEL/PHYSICAL RADIATION EFFECTS 
Influence of ion implantation on the oxidation of nickel, 1:20035 
Use of ion beams to produce collision cascades in metals (<100 
keV ions), 1:21474 
NICKEL 60/ENERGY LEVELS 
Weak gamma rays observed in the ®Co decay, 1:21756 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/CHEMICAL VAPOR DEPOSITION 
I. New techniques for the synthesis of metals and alloys. II. The 
properties of rare earth metals and alloys. Final report, 1 Jul 
1971-30 Jun 1974, 1:19891 (AD-A-008403) 
NICKEL ALLOYS/CORROSION 
Corrosion studies on Cu-Ni alloys and ferritic steel in salt water 
for desalination service, 1:19990 (BARC-805) 
NICKEL ALLOYS/DIFFUSION 
Diffusion in Cu-Ni-Zn and Fe-Ni-Al, 1:19960 (COO-1436-44) 
NICKEL ALLOYS/DUCTILE-BRITTLE TRANSITIONS 
Effect of grain size and retained austenite on the ductile-brittle 
transition of a titanium-gettered iron alloy (Fe-8 Ni-2 Mn-0.15 
Ti), 1:19946 
NICKEL ALLOYS/FABRICATION 
Process for making electrodes containing Raney nickel and a 
thiocyanate (Patent), 1:19763 


NICKEL-CADMIUM BATTERIES/BATTERY CHARGING 


NICKEL ALLOYS/MICROHARDNESS 
Interpretation of microhardness of phases in multiphase 
materials using continuum plasticity analysis, 1:19941 
NICKEL ALLOYS/MICROSTRUCTURE 
Microstructural analyses of biomaterials (Co-Cr-Mo; Co-Cr-Ni- 
W; Ti-6AI-4V), 1:19924 
NICKEL ALLOYS/OPTICAL PROPERTIES 
Development of high efficiency collector plates. Final report, 
1:18940 (COO/2600-76/3) 
NICKEL ALLOYS/OXIDATION 
Electron microscopy study of the passivating layer in iron-nickel 
martensite (Fe-12 Ni), 1:19994 (LBL-4568) 
NICKEL ALLOYS/PHASE STUDIES 
Diffusion controlled phase growth in the ternary system Fe-Ni- 
Co (2.7% Ni, 2.5% Co; 800°C), 1:19969 (SAND-76-5529) 
Phase analysis of standard and molybdenum-modified Mar-M509 
(Co-23 percent Cr-10 percent Ni-3-7 p t W-2 p t 
Mo-3 percent Ta), 1:19917 
NICKEL ALLOYS/PRECIPITATION HARDENING 
Cellular precipitation of gamma prime in iron-nickel based 
alloys, 1:19909 (HEDL-SA-935) 
NICKEL ALLOYS/RADIATION DOSES 
LPTR irradiation of University of Pennsylvania MetGlas 
samples, 1:20030 (UCID-17077) 
NICKEL ALLOYS/STACKING FAULTS 
Stacking fault energies of fcc Fe-Ni alloys by x-ray diffraction 
line profile analysis, 1:19925 
NICKEL ALLOYS/SURFACE PROPERTIES 
Variation of the solid-solid-nickel-thoria interfacial free energy 
with temperature (1300 to 1420°C), 1:20089 
NICKEL BASE ALLOYS 
See also INCONEL ALLOYS 
MONEL 
NICKEL BASE ALLOYS/CORROSION 
Materials Science Division second quarterly report for period 
ending March 15, 1975 (Gasification plant materials), 
1:18415 (ANL-75-XX-2) 
NICKEL BASE ALLOYS/EROSION 
Materials Science Division second quarterly report for period 
ending March 15, 1975 (Gasification plant materials), 
1:18415 (ANL-75-XX-2) 
NICKEL BASE ALLOYS/PHYSICAL PROPERTIES 
Semiannual report on materials research in support of 
superconducting machinery. Report for Oct 1974-Mar 1975 
(4 to 300°K), 1:19959 (COM-75-10919) 
NICKEL COMPLEXES/CHEMICAL REACTION KINETICS 
Water-exchange studies by oxygen-17 nuclear magnetic 
resonance on nickel(I1) complexes with diethylenetriamine, 
triethylenetetramine, and tetraethylenepentamine, 1:20225 
NICKEL FLUORIDES/ENERGY-LEVEL TRANSITIONS 
Observation and interpretation of x-ray absorption edges in iron 
compounds and proteins, 1:20187 
NICKEL FLUORIDES/X-RAY SPECTRA 
Observation and interpretation of x-ray absorption edges in iron 
compounds and proteins, 1:20187 
NICKEL IONS/COLLISIONS 
Use of ion beams to produce collision cascades in metals (<100 
_ keV ions), 1:21474 
NICKEL PHOSPHIDES/LIGHT SCATTERING 
Light scattering in metallic glasses, 1:20087 
NICKEL STEELS 
(Steels containing only nickel as alloying element.) 
NICKEL STEELS/COMPATIBILITY 
Prevention of galvanic corrosion and electrochemical behavior 
of selected structural material, 1:19999 (SAND-75-5901) 
NICKEL STEELS/FRACTURE PROPERTIES 
Increasing the fracture toughness of a maraging steel type alloy, 
1:19956 
More precise investigations of the mechanical characteristics, in 
the heat affected zone, of welded seams on thick-walled 
forged pieces of fine-grained construction steel 22 NiMoCr 
37, 1:19940 (NRC-TR-2) 
NICKEL STEELS/MECHANICAL PROPERTIES 
Static, dynamic toughness, and high strain rate properties of 
maraging 250, HY-180, and HP-9-4-20 steels, 1:19937 
(UCRL-52017) 
NICKEL SULFATES/THERMODYNAMIC PROPERTIES 
Thermodynamic functions at saturation of several metal sulfates 
in aqueous sulfuric and deuterosulfuric acids at temperatures 
up to 350°C, 1:20201 
NICKEL-CADMIUM BATTERIES/ANODES 
Electrochemical impregnation of sintered nickel structures with 
cadmium using constant current step and alternating-current 
pulse techniques. Interim report, Jan 1971-Jun 1974 (9.8 
Ah/in.*, retained 80% of capacity after 750 cycles at 100% 
depth of discharge), 1:19423 (AD-A-013931/1ST) 


NICKEL-CADMIUM BATTERIES/BATTERY CHARGING 


NICKEL-CADMIUM BATTERIES/BATTERY CHARGING 
Investigation of charging methods for nickel-cadmium batteries. 
Technical report (-20 to +100 F), 1:19417 (AD-A-016132) 
Nickel/cadmium aircraft batteries: thermal considerations, 
1:19413 (AD-A-011995) 
NICKEL-CADMIUM BATTERIES/CATHODES 
Method of manufacturing positive nickel hydroxide electrodes 
(Patent), 1:19434 
NICKEL-CADMIUM BATTERIES/COOLING 
Nickel/cadmium aircraft batteries: thermal considerations, 
1:19413 (AD-A-011995) 
NICKEL-CADMIUM BATTERIES/HEATING 
Nickel/cadmium aircraft batteries: thermal considerations, 
1:19413 (AD-A-011995) 
NICKEL-CADMIUM BATTERIES/MATERIALS 
Technical and microeconomic analysis of cadmium and its 
compounds. Final report on Task 1, 1:19425 (PB-244625) 
NICKEL-CADMIUM BATTERIES/PERFORMANCE TESTING 
Evaluation and improvement of a sealed battery system for 
aircraft. Final technical report, Nov 1971-Jul 1974, 1:19415 
(AD-A-014337) 
NICKEL-CADMIUM BATTERIES/WASTE MANAGEMENT 
Technical and microeconomic analysis of cadmium and its 
compounds. Final report on Task 1, 1:19425 (PB-244625) 
NICKEL-CHROMIUM STEELS 
(Steels containing Ni and Cr; the Cr content is usually 0.5 to 
2.0%, the Ni content is higher.) 
NICKEL-CHROMIUM STEELS/FRACTURE PROPERTIES 
Present state of fracture mechanical considerations in the 
assessment of safety of components of the primary circuit of 
light water moderated nuclear power plants, in particular 
taking into account the authorization legislation for nuclear 
installations, 1:19352 (EUR-5409d) 
NICKEL-HYDROGEN BATTERIES/TESTING 
Nickel hydrogen energy storage for satellites. Supplement to 
final report, Dec 1974-Feb 1975, 1:19414 (AD-A-012303) 
NICKEL-ZINC BATTERIES/CATHODES 
Method of manufacturing positive nickel hydroxide electrodes 
(Patent), 1:19434 
NIMONIC 105/NEUTRON REACTIONS 
Calculated performance of various structural materials in fusion- 
reactor blankets, 1:22327 
NINA 
(5.2-GeV electron synchrotron at Daresbury.) 
NINA/BEAM FOCUSING MAGNETS 
Programmed quadrupole supplies for NINA, 1:20595 
NINA/ELECTROMAGNETS 
Design and construction of the programmed quadrupole magnets 
for the Daresbury electron synchrotron, 1:20596 
NINA/POWER SUPPLIES 
Programmed quadrupole supplies for NINA, 1:20595 
NIOBATES/ELECTRIC CONDUCTIVITY 
New solid conductors of Na* and K* ions (NaTaWO,, NaTa,0,F 
; NaSbO,; Na and K niobates), 1:19437 
NIOBATES/PHYSICAL RADIATION EFFECTS 
Crazing of graphite and lithium niobate on ion bombardment, 
1:20154 
NIOBIUM/CHARGED-PARTICLE TRANSPORT 
Computer studies of the penetration depth of low-energy light 
ions in solids (10 eV to 20 keV H, T, and He ions), 1:21847 
NIOBIUMYENERGY-LEVEL DENSITY 
Phonon spectrum and strong-coupling superconductivity in Nb: a 
single-crystal tunneling study. Technical report, 1:19958 
(AD/A-006930) 
NIOBIUM/NEUTRON REACTIONS 
Calculated performance of various structural materials in fusion- 
reactor blankets, 1:22327 
NIOBIUM/NEUTRON SOURCES 
Controlled thermonuclear research. Progress report, July- 
December, 1975 (Materials testing; neutron damage 
displacement cross sections up to 20 MeV), 1:22304 (HEDL- 
TME-76-7) 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Correlation between blister skin thickness, the maximum in the 
damage-energy distribution, and the projected ranges of He* 
ions in metals: a comparison for Al, V, and Nb, 1:20043 
Radiation effects on BCC metals and alloys. Progress report, 
January 1, 1975-November 30, 1975 (V ion-irradiated Mo; 
neutron-irradiated Nb, Nb-1Zr, W, and W-25 Re), 1:20019 
(COO-2093-32) 
Temperature dependence of blistering cut-off in niobium 
bombarded by low-energy helium, 1:20045 
NIOBIUM/PRECIPITATION 
— for t:catment of pyrochlore concentrates (Patent), 
1:20195 
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NIOBIUM/PROTON BEAMS 
Computer studies of the scattering of low energy hydrogen ions 

from polycrystalline solids, 1:22299 (CONF-760209-20) 

NIOBIUM/SORPTIVE PROPERTIES 
Helium charging of metals by tritium decay, 1:22326 

NIOBIUM/SPUTTERING 
Neutron sputtering yields from Nb, Au, and Co, 1:22300 

(CONF-760209-21) 
Sputtering measurements on controlled thermonuclear reactor 
materials using Auger electron spectroscopy, 1:22321 

NIOBIUM/SUPERCONDUCTIVITY 

Properties of superconducting rf sputtered ultrathin films of Nb, 
1:19981 

NIOBIUM/TRANSITION TEMPERATURE 

Properties of superconducting rf sputtered ultrathin films of Nb, 
1:19981 
NIOBIUM 94 TARGET/NEUTRON REACTIONS 
*“Nb(n,y)*Nb, /sup 95m/Nb reaction for the CTR reactor 
technology program, 1:21771 
NIOBIUM ALLOYS 
See also INCONEL 600 
INCONEL 718 
MULBERRY 
NIOBIUM BASE ALLOYS 

NIOBIUM ALLOYS/BONDING 

Durability of adhesive bonds to uranium alloys, tungsten, 
tantalum, and thorium (U-Nb; Ta-10 percent W), 1:19900 (Y- 
2052) 

NIOBIUM ALLOYS/CRITICAL CURRENT 

Effect of neutron irradiation on the critical current of Nb;Sn at 
high magnetic fields, 1:19986 

NIOBIUM ALLOYS/DUCTILITY 

Effect of the relative humidity in test atmospheres on uranium- 
0.75% titanium and uranium-2.25% niobium alloys, 1:19938 
(Y-2043) 

NIOBIUM ALLOYS/MICROSTRUCTURE 

Influence of precipitation density and particle size on the 
conductivity of NbTi superconductors, 1:19907 (AED-CONF- 
75-170-013) 

NIOBIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
“He-induced damage in superconducting Nb-Ge films, 1:21471 
Effect of neutron irradiation on the critical current of Nb;Sn at 

high magnetic fields, 1:19986 

NIOBIUM ALLOYS/STRESS CORROSION 
Stress-corrosion cracking of a uranium 6-weight percent niobium 

alloy, 1:19998 (RFP-2429) 

NIOBIUM ALLOYS/SUPERCONDUCTIVITY 
Effect of aluminum additions on Nb;Sn produced in the solid 

state, 1:19987 
Filamentary niobium-tin superconductors fabricated by a powder 
metallurgy approach, 1:19967 (LBL-4181) 

NIOBIUM BASE ALLOYS/ENTROPY 
Phonon properties of A-15 superconductors obtained from heat- 

capacity measurements, 1:19985 

NIOBIUM BASE ALLOYS/PHASE TRANSFORMATIONS 

High temperature resistive phase transition in A15 high 
temperature superconductors (433°K in Nb;Sn; 485°K in 
Nb;Ge), 1:19966 (LA-UR-76-1199) 

NIOBIUM BASE ALLOYS/PHYSICAL PROPERTIES 

Superconducting solenoids using high current density Nb,Sn 
filamentary composites, 1:20355 

NIOBIUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 

Helium blistering of ceramic coatings on Hastelloy X and Nb-1% 
Zr, 1:20048 

Radiation effects on BCC metals and alloys. Progress report, 
January 1, 1975-November 30, 1975 (V ion-irradiated Mo; 
neutron-irradiated Nb, Nb-1Zr, W, and W-25 Re), 1:20019 
(COO-2093-32) 

NIOBIUM BASE ALLOYS/POWDER METALLURGY 
Experimental investigation of densification of powdered A15 

phase in the system Nb-Al-Ge (Nb,(Al, Ge)), 1:19895 (LBL- 
4173) 
NIOBIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Properties of multifilament Nb,Sn in useful conductor 
configurations for superconducting rotating machines, 1:20360 
Superconducting properties of diffusion Nb;Sn layers as related 
to the Zr content and to the cold work amount of the Nb base 
ribbons (Critical current), 1:19975 
Superconducting properties of Nb;Al formed at temperatures 
lower than 1000°C, 1:19976 
NIOBIUM CARBIDES/CHEMICAL PREPARATION 
Preparation of niobium nitride and niobium carbonitride thin 
films by reactive sputtering, 1:20052 (CEA-CONF-3159) 
NIOBIUM CARBIDES/OPTICAL PROPERTIES 
——— scattering in transition metal compounds, 
1:200: 
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CHEMICAL 
Niobi dinitrogen complexes studied by infrared matrix 
ee ww (Cocondensation of Nb and N, at 
NIOBIUM COMPOUNDS/CHEMICAL RADIATION EFFECTS 
ESR study of hole species in y-irradiated K,NbOF,.H,O (77 and 
190°K), 1:20266 
NIOBIUM COMPOUNDS/ELECTRICAL PROPERTIES 
Electrical responses of ferroelectric ceramics to dynamic loads 
of uniaxial strain (PZT 65/35 (Nb-doped PbZro.¢sTig.3503)), 
1:20077 (SAND-76-5211) 
NIOBIUM FLUORIDES/REDUCTION 
Heterogeneous catalysis in fluoride melts: reduction of 
uranium(V) and niobium(IV) by hydrogen, 1:20277 (CONF- 
760521-1) 
NIOBIUM HYDRIDES/PHASE STUDIES 
Nb-H solvus: a discussion, 1:20068 
NIOBIUM NITRIDES/CHEMICAL PREPARATION 
Preparation of niobium nitride and niobium carbonitride thin 
films by reactive sputtering, 1:20052 (CEA-CONF-3159) 
NIOBIUM ORES/ORE PROCESSING 
Process for treatment of pyrochlore concentrates (Patent), 
1:20195 
NIOBIUM SULFIDES/HYDRIDATION 
Thermodynamics of solid solution of hydrogen in Ta,S and 
Nb,,S, (300 to 550°C), 1:20220 
NITRATES/BIODEGRADATION 
Development of a low cost, low environmental impact process 
for disposal of nitrate wastes, 1:18791 (Y-DA-6347) 
NITRATES/CHEMICAL ANALYSIS 
Dosimeter for oxides of nitrogen, 1:20932 
NITRATES/GAS CHROMATOGRAPHY 
Moisture anomaly in analysis of peroxyacetyl nitrate (PAN), 
1:20938 
NITRATES/UPTAKE 
Nitrate uptake during recovery from nitrogen deficiency, 
1:21148 
NITRATES/WASTE DISPOSAL 
Development of a low cost, low environmental impact process 
for disposal of nitrate wastes, 1:18791 (Y-DA-6347) 
NITRIC ACID ESTERS/CHEMICAL REACTION KINETICS 
Light production in alkaline mixtures of reducing agents and 
dimethylbiacridylium nitrate, 1:20236 
NITRIC ACID ESTERS/CHEMILUMINESCENCE 
Light production in alkaline mixtures of reducing agents and 
dimethylbiacridylium nitrate, 1:20236 
NITRIC OXIDE/QUANTITATIVE CHEMICAL ANALYSIS 
Nitric oxide analysis and scrubber therefor (In a gas stream 
containing nitrogen dioxide using silver carbonate scrubber; 
Patent), 1:20194 
NITRIDES/COMPACTING 
Results of testing with an isostatic compaction facility for 
pressures up to 15,000 atmospheres on metallic and 
nonmetallic powders, 1:20058 (UCRL-Trans-10787) 
NITROBENZENE/REDUCTION 
In sulfolane, 1:20249 
NITROGEN 
Experimental determination of W for oxygen ions in nitrogen, 
1:21843 
NITROGEN/ATOM-MOLECULE COLLISIONS 
Excitation of infrared auroral emissions in collisions of H+ and H 
with N,. Interim report (0.5 to 25 keV: cross sections), 
1:21408 (AD/A-005672) 
Fundamental atomic mechanisms in the polar cap. Report No. 
11 (final), 1 Jul 1974-31 Mar 1975, 1:21497 (AD-A-011705) 
NITROGEN/CHARGED-PARTICLE TRANSPORT 
Fundamental atomic mechanisms in the polar cap. Report No. 
11 (final), 1 Jul 1974-31 Mar 1975, 1:21497 (AD-A-011705) 
NITROGEN/ELECTRON-MOLECULE COLLISIONS 
Excitation of N II lines from dissociation of N, and NO by 
electron collision. Final report, 1 May 1973-1 Nov 1974 (4 to 
20 keV; cross sections), 1:21499 (AD- A-012903) 
NITROGEN/EXCITATION 
Excitation of infrared auroral emissions in collisions of Ht and H 
with Ng. Interim report (0.5 to 25 keV: cross sections), 
1:21408 (AD/A-005672) 
NITROGEN/GAS CHROMATOGRAPHY 
Separation of methane and nitrogen mixtures under non- 
steadystate conditions (Patent), 1:18862 
NITROGEN/ION-MOLECULE COLLISIONS 
Excitation of infrared auroral emissions in collisions of H* and H 
with N,. Interim report (0.5 to 25 keV: cross sections), 
1:21408 (AD/A-005672) 
Fundamental atomic mechanisms in the polar cap. Report No. 
11 (final), 1 Jul 1974-31 Mar 1975, 1:21497 (AD-A-011705) 
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NITROGEN/MASS SPECTROSCOPY 
Determination of carbon and nitrogen profiles in Type 316 
stainless steel using a secondary ion mass spectrometer, 
1:19921 
NITROGEN/MASS TRANSFER 
Sodium Technology Program component materials compatibility 
quarterly progress report for period ending July 31, 1975, 
1:20000 (WARD-NA-3045-29) 
NITROGEN/NEUTRON REACTIONS 
Neutron cross sections for small-angle elastic scattering from 
nitrogen and oxygen. Final report (7.65 to 14.1 MeV), 
1:21738 (AD-A-013354) 
NITROGEN/NUTRITIONAL DEFICIENCY 
Nitrate uptake during recovery from nitrogen deficiency, 
1:21148 
NITROGEN/PRODUCTION 
Assessment and study of existing concepts and methods of 
cryogenic refrigeration for superconducting transmission 
cables. Progress report, 1 September 1975-31 October 1975 
(Operation of helium liquefiers), 1:19059 (COO-2552-4) 
NITROGEN/QUANTITATIVE CHEMICAL ANALYSIS 
Quantitative detection of oxygen in silicon nitride on silicon, 
1:20050 
NITROGEN/REMOVAL 
Method for reduction of sulfur and nitrogen content in 
hydrocarbons (Contact liquid or gaseous shale oil and 
nahcolite; patent), 1:18670 
NITROGEN/TRANSPORT 
Use of variations in the natural abundance of "*N to study 
sources, transformations and movement of nitrogen in a plant- 
soil-water system, 1:20990 
NITROGEN 14/ISOTOPE SEPARATION 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindrical thermal diffusion column), 1:20234 
NITROGEN 14 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Mechanisms of heavy-ion reactions: direct or compound, 
1:21714 (TID-27031) 
Spins and lifetimes of yrast states in “Ca, 1:21750 
NITROGEN 14 REACTIONS/TRANSFER REACTIONS 
Mechanisms of heavy-ion reactions: direct or compound, 
1:21714 (TID-27031) 
NITROGEN 15/ISOTOPE EFFECTS 
Niobium-dinitrogen complexes studied by infrared matrix 
isolation spectroscopy (Cocondensation of Nb and N, at 
14°K), 1:20226 
NITROGEN 15/ISOTOPE SEPARATION 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindrical thermal diffusion column), 1:20234 
NITROGEN COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 


I gen complexes studied by infrared matrix 
isolation spectroscopy (Cocondensation of Nb and N, at 
14°K), 1:20226 

NITROGEN CYCLE 

Studies in the nitrogen cycle of Surtsey in 1972, 1:21136 (COO- 
3531-17) 

NITROGEN DIOXIDE/CHEMICAL ANALYSIS 

Measurement of NO, concentration in combustion using 
fluorescence excited by an argon-ion laser, 1:20182 (LBL- 
4466) 

NITROGEN DIOXIDE/ECOLOGICAL CONCENTRATION 

Measurement of the air pollutant concentration ratios for 
different altitudes over a large urban agglomeration, 1:20916 

NITROGEN DIOXIDE/SCRUBBING 

Nitric oxide analysis and scrubber therefor (In a gas stream 
containing nitrogen dioxide using silver carbonate scrubber; 
Patent), 1:20194 

NITROGEN IONS/ION SOURCES 

Production of carbon and nitrogen nuclei and highly charged 

argon and xenon ions in an electron-beam ion source, 1:20614 
NITROGEN IONS/ION-MOLECULE COLLISIONS 

Selective excitation in charge-transfer collisions with Ne, (Cross 

sections), 1:21515 
NITROGEN ISOTOPES/USES 

Organic and biochemical synthesis group, 1:21088 (LA-6313- 
PR) 

NITROGEN OXIDES 

Stratospheric ozone destruction by aircraft-induced nitrogen 
oxides, 1:20928 

NITROGEN OXIDES/ATOM-MOLECULE COLLISIONS 

Electronic excitation in collisions of fast protons and hydrogen 
atoms with NO, N,O, CO,, and OCS. Interim report (10 to 25 
keV; spectra), 1:21496 (AD-A-010596) 


NITROGEN OXIDES/ELECTRON-MOLECULE COLLISIONS 
Excitation of N Il lines from dissociation of N, and NO by 
electron collision. Final report, 1 May 1973-1 Nov 1974 (4 to 
20 keV; cross sections), 1:21499 (AD-A-012903) 
NITROGEN OXIDES/EMISSION 
Impact on air quality of alternate strategies for the production, 
distribution, and utilization of energy in Texas, 1975-2000. 
Project E/S-2, final report, 1:21072 (NSF-RA-N-74-234) 
NITROGEN OXIDES/ENVIRONMENTAL EFFECTS 
Use of excess 'C data to calibrate models of stratospheric ozone 
depletion by supersonic transports, 1:20937 
NITROGEN OXIDES/GAS CHROMATOGRAPHY 
Selective chromatographic separation of sulfur dioxide with 
organic reagents (Patent), 1:20188 
NITROGEN OXIDES/ION-MOLECULE COLLISIONS 
Electronic excitation in collisions of fast protons and hydrogen 
atoms with NO, N,O, CO,, and OCS. Interim report (10 to 25 
keV; spectra), 1:21496 (AD-A-010596) 
NITROGEN OXIDES/MONITORING 
Dosimeter for oxides of nitrogen, 1:20932 
NITROGEN OXIDES/REMOVAL 
Gas purifying method (Patent), 1:20936 
NITROGEN OXIDES/RETENTION FUNCTIONS 
Methods of studying the transfer of particles from the alveolar 
space to the insterstitium and subsequent fate of the particles, 
1:21180 (LF-tr-118) 
NITROGEN OXIDES/VIRIAL EQUATION 
Calculation of the second virial coefficient for dipolar and 
quadrupolar polyatomic gases, 1:21526 (IS-T-703) 
NITROSO COMPOUNDS/BIOLOGICAL EFFECTS 
Effects of nerve growth factor administration on N-ethyl-N- 
nitrosourea carcinogenesis (Mice, rats), 1:21170 
NONDESTRUCTIVE ANALYSIS/RESEARCH PROGRAMS 
Nuclear safeguards research. Program status report. Progress 
report, September-December 1975, 1:18795 (LA-6316-PR) 
NONDESTRUCTIVE TESTING 
See also INDUSTRIAL RADIOGRAPHY 
NONDESTRUCTIVE TESTING/ELECTRONIC EQUIPMENT 
Production ultrasonic NDT-system (9 Jun 1969) (Engineering 
Materials) (71 drawings including parts lists), 1:20514 
(CAPE-2455) 
NONDESTRUCTIVE TESTING/STANDARDS 
Nondestructive examination (supplement to ASME boiler and 
— vessel code, section V), 1:20518 (RDT-F-3-6T(10- 
5)) 
NON-EQUILIBRIUM PLASMA/SHOCK WAVES 
Thermomagnetic shock waves in plasmas, 1:22173 
NONRADIOACTIVE WASTE DISPOSAL 
Nonradioactive solid waste handling at the Rocky Flats Plant, 
1:18785 (ERDA-92(Vol.2)) 
NORTH COAST-1 REACTOR/REACTOR SITES 
Environmental studies of the proposed North Coast Nuclear 
Plant Unit No. | site. Final report, 1:19293 (PRNC- 
197(Vol.1)) 
NORTH DAKOTA/WATER RESOURCES 
Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY/ENERGY POLICY 
The place of nuclear power in Norway’s future energy supply, 
1:19199 
NORWAY/NUCLEAR POWER 
The = of nuclear power in Norway’s future energy supply, 
1:1 
NOZZLES/MATERIALS TESTING 
High temperature gas turbine engine component materials 
testing program. Quarterly progress report No. 1, June 27- 
September 28, 1975, 1:18501 (FE-1765-4) 
NOZZLES/SCALING 
Precipitation of amorphous silica from high-temperature- 
hypersaline geothermal brine (Abstract), 1:18984 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/REACTOR COOLING SYSTEMS 
N Reactor control rod cooling system bypass loop 
coupon examination-1975, 1:19324 (UNI-TR-2) 
NRL LINAC/OPERATION 
Report of LINAC research and operations. Interim report No. 
15, 1 Jan-31 Dec 1974, 1:20547 (AD-A-011425) 
NRL LINAC/RESEARCH PROGRAMS 
Report of LINAC research and operations. Interim report No. 
15, 1 Jan-31 Dec 1974, 1:20547 (AD-A-011425) 
NRTS-ETR REACTOR 
See ETR REACTOR 
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NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR DATA COLLECTIONS 

Development of ENDF/B-IV multigroup neutron cross-section 
libraries for the LEOPARD and LASER codes. Technical 
report on Phase 1, 1:21852 (PB-244391) 

NUCLEAR DATA COLLECTIONS/DOCUMENTATION 

ENDF/B summary documentation, 1:21849 (BNL-17541) 

NUCLEAR ENERGY 

Patent policies affecting ERDA energy programs, 1:19538 
(ERDA-76-16) 

Patent policies affecting ERDA energy programs, 1:19539 
(ERDA-76-16( App.AandB)) 

Patent policies affecting ERDA energy programs, 1:19560 
(ERDA-76-16( App.C,D,andE) ) 

NUCLEAR ENERGY/COST BENEFIT ANALYSIS 
Nuclear energy: benefits versus risks, 1:19487 (CONF-750733-) 
NUCLEAR ENERGY/DEMAND FACTORS 

Energy program of the German Federal Republic (Energy policy 

of Jan. 18, 1973), 1:19548 (UCRL-Trans-10766) 
NUCLEAR ENERGY/ENVIRONMENTAL EFFECTS 

Environmental control procedures at the Savannah River Plant, 
1:20947 (ERDA-92(Vol.1)) 

Overview of our national energy needs, resources, and future 
developments, 1:20884 (CONF-751022-) 

NUCLEAR ENERGY/FORECASTING 
Nuclear energy prospects, 1:19490 (CONF-760205-) 
NUCLEAR ENERGY/INTERNATIONAL COOPERATION 

Proposals for international cooperation in nuclear energy. 
Hearing before the Subcommittee on Atomic Energy, 
Congress of the United States, Ninety-Fourth Congress, First 
Session, 1:19493 

NUCLEAR ENERGY/LAND USE 

Energy development and land use in Texas. Project E/S-1, final 

report, 1:21008 (NSF-RA-N-74-233) 
NUCLEAR ENERGY/LEGISLATION 

94th Congress and the energy record. A progress report 
prepared by the Congressional Research Service at the request 
of Henry M. Jackson, Chairman, Committee on Interior and 
Insular Affairs, United States Senate, 1:19559 

NUCLEAR ENERGY/SAFETY 
Nuclear energy: benefits versus risks, 1:19487 (CONF-750733-) 
Nuclear energy prospects, 1:19490 (CONF-760205-) 
NUCLEAR ENERGY AGENCY 
See NEA 
NUCLEAR ENGINEERING/RESEARCH PROGRAMS 

Nuclear Technology Division annual progress report for period 
ending June 30, 1975, 1:20273 (ANCR-1255) 

NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 

Adaptive beamforming detection performance on Korean short- 
period interfering events. Technical report No. 2, 1:20845 
(AD-A-015051) 

Average p and pkp codas for earthquakes (118-180 degrees). 
Technical report, 1:20844 (AD-A-011361) 

Character of vertical-component signals at high-gain, long-period 
stations and signal interference on seismic detection networks. 
Technical report, 1:20847 (AD-A-015969) 

Effects of local geological conditions in the San Francisco Bay 
region on ground motions and the intensities of the 1906 
earthquake, 1:20852 

Progress report NORSAR Phase 3. Quarterly No. 4, 1:20841 
(AD/A-005775 ) 

Seismic yield verification and a regional M/sub s/ vs m/sub b/ 
anomaly (Determination of weapon size), 1:20850 (UCID- 
17006) 

Signal enhancement of LPE data. Technical report, 1:20842 
(AD/A-009335 ) 

Study of seismological evasion. Part III. Evaluation of evasion 
possibilities using codas of large earthquakes, 1:20853 

VELA network evaluation and automatic processing research. 
Quarterly report No. 1, 1 Dec 1974-31 Mar 1975, 1:20843 
(AD-A-010219) 

VELA network evaluation and automatic processing research. 
Final report, 1:20846 (AD-A-015761) 

Worldwide detection capability of a prototype network of 
seismograph stations. Technical note, 1:20848 (AD-A- 
016058) 

NUCLEAR EXPLOSIONS/ATMOSPHERIC EXPLOSIONS 

Anomalous transport coefficients for HANE applications due to 
plasma microinstabilities. Memorandum report, 1:21441 (AD- 
A-014411) 

Defense Nuclear Agency reaction rate handbook. Second 
edition. Revision number 4, March 1975 (Effects on 
atmospheric reactions), 1:21440 (AD-A-013557) 

High altitude conductivity models for electromagnetic pulse 
calculations. Final report, Mar 1973-Feb 1974, 1:21439 (AD- 
A-010045) 
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NUCLEAR EXPLOSIONS/CIVIL DEFENSE 
Initial nuclear radiation support studies. Final report, 1 Jul 1973- 
30 Jun 1974 (Energy-and-angle distribution of gamma 
yee we atmospheric nuclear explosions), 1:22397 (AD- 
NUCLEAR EXPLOSIONS/DATA ACQUISITION SYSTEMS 
Discriminator/time interval meter system evaluation report, 
1:20836 (UCID-17069) 
NUCLEAR EXPLOSIONS/ELECTROMAGNETIC PULSES 
Transient response of nuclear power plant cables to high-altitude 
nuclear electromagnetic pulse (EMP), 1:19365 (ORNL-5152) 
NUCLEAR EXPLOSIONS/EMPLACEMENT 
Effectiveness of layered stemming in comparison with 
homogeneous stemming, 1:20840 (UCID-17123) 
NUCLEAR EXPLOSIONS/GAMMA RADIATION 
Initial nuclear radiation support studies. Final report, 1 Jul 1973- 
30 Jun 1974 (Energy-and-angle distribution of gamma 
radiation from atmospheric nuclear explosions), 1:22397 (AD- 
A-011360) 
NUCLEAR EXPLOSIONS/GROUND MOTION 
Effects of local geological conditions in the San Francisco Bay 
region on ground motions and the intensities of the 1906 
earthquake, 1:20852 
Viscosity and the inelastic nature of waves in geological media, 


1:20849 
NUCLEAR EXPLOSIONS/SHOCK WAVES 

Investigation of the shallow depth explosions, 1:20851 (UCID- 
17120) 

NUCLEAR EXPLOSIONS/SIMULATION 

MICE library nuclear phenomenology calculations. Topical 
report, | Jun 1973-9 Jul 1974, 1:20834 (AD-A-015383) 

NUCLEAR EXPLOSIONS/TREATIES 

Authorizing supplemental appropriations to the Energy Research 
and Development Administration for fiscal year 1976 and the 
transition period. Report by the Joint Committee on Atomic 
Energy, to accompany S. 3108 and H.R. 12388, 1:19558 

NUCLEAR EXPLOSIONS/USES 
Trend report on nuclear explosion: peaceful applications in 
petroleum industry, 1:20837 (INIS-mf-1932) 
NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/DECOMMISSIONING 

Report on the decontamination and decommissioning of the 
Technical (T) Building at Mound Laboratory, 1:20278 
(MLM-2239) 

NUCLEAR FACILITIES/DECONTAMINATION 

Building 003 decontamination and disposition. Final report, 
1:20275 (AI-ERDA-13158) 

Report on the decontamination and decommissioning of the 
Technical (T) Building at Mound Laboratory, 1:20278 
(MLM-2239) 

NUCLEAR FACILITIES/ENVIRONMENTAL EFFECTS 

Energy facility siting (Environmental aspects in Northeastern 
USA), 1:21069 (BNL-50478) 

Environmental analysis of the operation of the ERDA facilities 
in Oak Ridge, 1:20889 (ERDA-92(Vol.1)) 

NUCLEAR FACILITIES/QUALITY ASSURANCE 

Application of quality assurance guidelines to the high pressure 
gas system, building 331 (LLL facility for filling pressure 
vessels with tritium), 1:20371 (UCID-17057) 

NUCLEAR FACILITIES/SAFEGUARDS 

Effectiveness evaluation of alternative fixed-site safeguard 
security systems (Computer model), 1:18797 (SAND-75- 
6159) 

NUCLEAR FACILITIES/SITE SELECTION 
Energy facility siting (Environmental aspects in Northeastern 
USA), 1:21069 (BNL-50478) 
NUCLEAR FACILITIES/STANDARDS 
Status of nuclear standards: panel discussion, 1:20324 
NUCLEAR FACILITIES/VALVES 

Nuclear facilities, valves: materials, manufacture, testing, 
1:20323 (SAND-76-6017) 

NUCLEAR FIREBALLS/MATHEMATICAL MODELS 

Effects of a finite debris density profile on the development of 
the Longmire shell, 1:20835 (AD-A-015617) 

NUCLEAR FORCES 

Parity-violating nucleon-nucleon interactions, 1:21695 (CONF- 
750636-P1) 

Relativistic many-body bound systems. Monograph report, 
1:21822 (COM-75-10614) 

NUCLEAR FUELS 
See also FUEL ELEMENTS 
LIQUID FUELS 
SOLID FUELS 
SPENT FUELS 


NUCLEAR FUELS/ELECTRON MICROSCOPY 
Techniques for scanning electron microscopy in the advanced 
characterization of nuclear materials, 1:20065 
NUCLEAR FUELS/ENERGY CONSUMPTION 
Annual U.S. energy use drops again, 1:19529 (NP-21000) 
NUCLEAR FUELS/FISSION 
Alternative materials for microfission target pellets, 1:19236 
NUCLEAR FUELS/FORECASTING 
Survey of United States uranium marketing activity, 1:19492 
(ERDA-76-46) 
NUCLEAR FUELS/HEALTH HAZARDS 
Health effects of energy production and conversion, 1:19474 
NUCLEAR FUELS/INTERNATIONAL COOPERATION 

Proposals for international cooperation in nuclear energy. 
Hearing before the Subcommittee on Atomic Energy, 
Congress of the United States, Ninety-Fourth Congress, First 
Session, 1:19493 

NUCLEAR FUELS/MARKET 

Survey of United States uranium marketing activity, 1:19492 
(ERDA-76-46) 

NUCLEAR FUELS/PURIFICATION 

Method for removing fluoride ions from UO, powders (Patent; 
pyrohydrolysis), 1:18701 

NUCLEAR INDUSTRY 
Transportation accident risks in the nuclear power industry 
1975-2020, 1:19491 (EPA-520/3-75-023) 
NUCLEAR INDUSTRY/ECONOMIC POLICY 
Nuclear European cooperation and nationalization, 1:19494 
NUCLEAR MATERIALS DIVERSION/SAFEGUARDS 

Elementary survey of nuclear safeguards problems, 1:18792 
(CONF-750733-) 

NUCLEAR MATERIALS MANAGEMENT 

Transaction oriented minicomputer allows flexible design of the 
controlled materials information system, 1:18798 (UCRL- 
77948) 

NUCLEAR MATTER/PHASE TRANSFORMATIONS 

Pion condensates, 1:21825 (COO-3001-125) 

NUCLEAR MATTER/POTENTIAL ENERGY 
Lowest-order constrained variational method for simple many- 
fermion systems, 1:21826 
NUCLEAR MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
DIAGNOSTIC TECHNIQUES 
RADIOTHERAPY 
SCINTISCANNING 
NUCLEAR MEDICINE/ACTIVATION ANALYSIS 
Medical uses of nuclear data, 1:21159 
NUCLEAR MEDICINE/DATA ACQUISITION SYSTEMS 
Introduction to hardware for nuclear medicine data systems, 
1:22394 (ORO-2401-88) 
NUCLEAR MODELS 
See also SHELL MODELS 
NUCLEAR MODELS/COMPUTER CALCULATIONS 

Eigensystem computation for skew-symmetric matrices and a 

class of symmetric matrices, 1:22352 (ORNL/CSD-9) 
NUCLEAR MOLECULES 

(Transient structures formed in heavy-ion reactions, not to be 
confused with compound.) 

Homonuclear quasi-molecule picture for ion-atom collisions, 
1:21508 (TID-27031) 

NUCLEAR PARKS/COOLING TOWERS 

Atmospheric considerations regarding the impact cf heat 
dissipation from a nuclear energy center, 1:19298 
(ORNL/TM-5122) 

NUCLEAR PARKS/SITE SELECTION 

Comparison between dispersed nuclear power plants and a 
nuclear energy center at a hypothetical site on Kentucky 
Lake, Tennessee. Volume I. Summary, 1:19291 (ORNL/TM- 
5310) 

Comparison between dispersed nuclear power plants and a 
nuclear energy center at a hypothetical site on Kentucky 
Lake, Tennessee. Volume II. Transmission of power, 1:19292 
(ORNL/TM-S5311) 

Preliminary assessment of a hypothetical nuclear energy center 
in New Jersey, 1:19290 (BNL-50465) 

NUCLEAR PARKS/THERMAL EFFLUENTS 

Atmospheric considerations regarding the impact of heat 
dissipation from a nuclear energy center, 1:19298 
(ORNL/TM-5122) 

NUCLEAR PHYSICS/MEETINGS 

Nuclear cross sections and technology. Volume II. Proceedings 
of a conference, Washington, D.C., March 3-7, 1975, 1:21719 

Proceedings of the BNL workshop on physics with polarized 
targets, June 3-8, 1974, 1:20581 (BNL-20415) 


NUCLEAR PHYSICS/RESEARCH PROGRAMS 


NUCLEAR PHYSICS/RESEARCH PROGRAMS 
Experimental study of nuclear models. I. Decay schemes and 
nuclear reactions. II. Muonic x-ray studies. Progress report, 
October 1, 1975-August 31, 1976, 1:21713 (ORO-2434-12) 
Independent "research, 1975. Final report (Naval Surface 
Weapons Center, Silver Spring, Md.), 1:20156 (AD-A- 
015337) 
Nuclear Accelerator Laboratory, June 1, 1974-May 31, 1975. 
Annual report (SUNY, Albany), 1:21500 (COO-2186-26) 
Theoretical and high energy physics programs. Progress report, 
September 1, 1974-August 31, 1975 (Univ. of Minnesota), 
1:21605 (COO-1764-2 231) 
NUCLEAR POWER 
Nuclear energy: the problem. Parliament fails to take up the 
ultracentrifuge development, 1:19383 (K-Trans-8 1) 
The place of nuclear power in Norway's future energy supply, 


1:19199 
NUCLEAR POWER/ENVIRONMENTAL EFFECTS 

Energy and health: the health impacts of present and alternative 
energy sources and policies, 1:19462 (BNL-21395) 

Environmental impacts of nuclear power, 1:19489 (CONF- 
750733-) 

NUCLEAR POWER/FORECASTING 

Supplement to the paper by Mr K.T. Brown: a review of nuclear 
power technology (South Africa), 1:19069 (INIS-mf-3028) 

The world must build two atomic reactors each day the next 
hundred years, 1:19073 

NUCLEAR POWER/HEALTH HAZARDS 

Energy and health: the health impacts of present and alternative 

energy sources and policies, 1:19462 (BNL-21395) 
NUCLEAR POWER/PLANNING 

Texas nuclear power policies. Volume I. Introduction and 
background. Project II-A, final report, 1:19198 (NSF-RA-N- 
74-256) 

NUCLEAR POWER/PUBLIC RELATIONS 

Nuclear power and public perception, 1:19500 

Public concern for nuclear power, 1:19488 (CONF-750733-) 
NUCLEAR POWER PLANTS 

Bonn could indirectly help Brazil become a nuclear power 
(International attention paid attitude of Federal Government. 
The sale of nuclear plants has inherent safety risks), 1:19072 
(ERDA-tr-116) 

NUCLEAR POWER PLANTS/AVAILABILITY 

Simulation bounds for system availability, 1:19200 (BNWL- 
1986) 

NUCLEAR POWER PLANTS/BINARY-FLUID SYSTEMS 

Advanced energy conversion (97 references), 1:19631 

NUCLEAR POWER PLANTS/COMBINED CYCLES 

Advanced energy conversion (97 references), 1:19631 

NUCLEAR POWER PLANTS/CONTROL SYSTEMS 

Power Plant Control System Design: the application of analytical 
techniques, 1:19034 (CONF-741189-) 

NUCLEAR POWER PLANTS/COOLANT CLEANUP SYSTEMS 

Apparatus and method for depressurizing, degassing, and 
affording decay of the radioactivity of weakly radioactive 
condensates in nuclear power plants (Patent), 1:19248 

NUCLEAR POWER PLANTS/COOLING TOWERS 

Cooling towers. A bibliography, 1:19242 (TID-3360) 

NUCLEAR POWER PLANTS/DESIGN 

Fluor Pioneer Inc. Quality Assurance Program. Topical report 
FPI-1, 1:19070 (NP-20883) 

NUCLEAR POWER PLANTS/ECONOMICS 

Evaluation of electrical energy production patterns (TOTEM 
code), 1:19197 (EUR-5336) 

Increasing efficiency and effectiveness in electrical power 
generation. Proceedings of a workshop held in McLean, 
Virginia, August 21 and 22, 1975, 1:19613 (MTR-7032) 

NUCLEAR POWER PLANTS/ELECTRIC CABLES 

Transient response of nuclear power plant cables to high-altitude 

nuclear electromagnetic pulse (EMP), 1:19365 (ORNL-5152) 
NUCLEAR POWER PLANTS/ENVIRONMENT 

Environmental studies of the proposed North Coast Nuclear 
Plant Unit No. | site. Final report, 1:21009 (PRNC- 
197(Vol.2)) 

NUCLEAR POWER PLANTS/ENVIRONMENTAL EFFECTS 

Analysis of tritium in the atmosphere released by a CTR 
(Comparison of environmental effects of nuclear and fossil- 
fuel power plants), 1:20882 (BNWL-2000(Pt.3)) 

Climate and weather: natural and anthropogenic perturbations 
(Natural and anthropogenic variations), 1:20860 (BNWL- 
2000( Pt.3)) 

Environmental impacts of nuclear power, 1:19489 (CONF- 
750733-) 

Metabolism and models of estuarine bay ecosystems affected by 

a coastal power plant, 1:21018 
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NUCLEAR POWER PLANTS/FLORIDA 
Metabolism and models of estuarine bay ecosystems affected by 
a coastal power plant, 1:21018 
NUCLEAR POWER PLANTS/FORECASTING 
Alternatives for the Texas electric power industry. Project N/T- 
4, final report, 1:19602 (NSF-RA-N-74-249) 
Nuclear energy prospects, 1:19490 (CONF-760205-) 
NUCLEAR POWER PLANTS/HEALTH HAZARDS 
Analysis of tritium in the atmosphere released by a CTR 
(Comparison of environmental effects of nuclear and fossil- 
fuel power plants), 1:20882 (BNWL-2000(Pt.3)) 
Mutagenesis and teratogenesis as end points in health impact 
assessment, 1:21316 (CONF-75 1022-) 
Radiological aspects of environmental tritium (Potential release 
from nuclear power plants), 1:20957 
NUCLEAR POWER PLANTS/HYDRAULICS 
Dynamic testing in nuclear reactors for model verification, 
1:19066 (CONF-741189-) 
NUCLEAR POWER PLANTS/MATHEMATICAL MODELS 
Power system transient performance: experience and comments, 
1:19030 (CONF-741189-) 
NUCLEAR POWER PLANTS/PERFORMANCE 
Power system transient performance: experience and comments, 
1:19030 (CONF-741189-) 
NUCLEAR POWER PLANTS/PIPES 
Pipe restraints for nuclear power plants (Patent), 1:19251 
NUCLEAR POWER PLANTS/PLANNING 
Environmental studies of the proposed North Coast Nuclear 
Plant Unit No. | site. Final report, 1:21009 (PRNC- 
197(Vol.2)) 
NUCLEAR POWER PLANTS/PRESSURE CONTROL 
Power Plant Control System Design: the application of analytical 
techniques, 1:19034 (CONF-741189-) 
NUCLEAR POWER PLANTS/PRESSURE VESSELS 
Large steel components of nuclear power stations, 1:19370 
(RISO-M-1766) 
NUCLEAR POWER PLANTS/QUALITY ASSURANCE 
Topical quality assurance report, 1:19071 (NP-20885) 
NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 
Estimating aquatic dispersion of effluents from accidental and 
routine reactor releases for the purpose of implementing 
appendix I, 1:19193 (REG/G-1.113(5-76)) 
Integral population doses due to off-gases from nuclear power 
stations, 1:19297 (SAAS-184) 
Note on protection offered by ventilation systems in the event of 
a nuclear reactor accident, 1:21330 (SAND-75-0552) 
Proposed new regulations for the limitation of releases of 
radioactive substances from nuclear power stations with light 
water reactors (Sweden), 1:19194 (SSI-1975-024) 
NUCLEAR POWER PLANTS/RADIOACTIVE WASTE 
MANAGEMENT 
Radiological aspects of environmental tritium (Potential release 
from nuclear power plants), 1:20957 
NUCLEAR POWER PLANTS/REACTOR CONTROL SYSTEMS 
Investigation of a suboptimal controller design for a nuclear 
reactor system, 1:19270 (AD-A-010871) 
NUCLEAR POWER PLANTS/REACTOR COOLING SYSTEMS 
Fitting Nonlinear dynamic models to observations, 1:19067 
(CONF-741189-) 
Nuclear power plant (Patent), 1:19247 
NUCLEAR POWER PLANTS/REACTOR KINETICS 
Dynamic testing in nuclear reactors for model verification, 
1:19066 (CONF-741189-) 
NUCLEAR POWER PLANTS/REACTOR LICENSING 
Catalogue and classification of technical safety rules for light- 
water reactors and reprocessing plants, 1:19184 (EUR-5362) 
Power Reactor Docket Information, 1:19189 (NUREG/PRDI- 
76/2) 
Power Reactor Docket Information, 1:19190 (NUREG/PRDI- 


76/3) 
NUCLEAR POWER PLANTS/REACTOR SAFETY 
Critique of the AEC Reactor Safety Study (WASH-1400), 
1:19368 (PB-245210) 
Report to the Congress on abnormal occurrences, January-June 
1975, 1:19369 (PB-245404) 
Safety of nuclear power, 1:19498 
NUCLEAR POWER PLANTS/REACTOR SIMULATORS 
System and method for xenon acceleration in training simulator 
for nuclear power plant (Patent), 1:19216 
NUCLEAR POWER PLANTS/RELIABILITY 
Increasing efficiency and effectiveness in electrical power 
generation. Proceedings of a workshop held in McLean, 
Virginia, August 21 and 22, 1975, 1:19613 (MTR-7032) 
NUCLEAR POWER PLANTS/SAFETY 
Nuclear energy: benefits versus risks, 1:19487 (CONF-750733-) 
Nuclear energy prospects, 1:19490 (CONF-760205-) 
Public concern for nuclear power, 1:19488 (CONF-750733-) 
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NUCLEAR POWER PLANTS/SAFETY ENGINEERING 

Collection of methods for reliability and safety engineering, 
1:19329 (ANCR-1273) 

Meteorological and engineering approach to the regionalization 
of tornado wind criteria for nuclear power plant design, 
1:20869 (TID-27015) 

Nuclear power: engineering facts and environmental issues. Final 
report, June 23, 1974-June 27, 1974 (Instructional activities 
for one-week workshop for high school teachers on 
environmental aspects of power generation and safety of 
nuclear power plants), 1:20864 (COO-2259-4) 

NUCLEAR POWER PLANTS/SITE SELECTION 

Comparison between dispersed nuclear power plants and a 
nuclear energy center at a hypothetical site on Kentucky 
roe Tennessee. Volume I. Summary, 1:19291 (ORNL/TM- 

) 

Comparison between dispersed nuclear power plants and a 
nuclear energy center at a hypothetical site on Kentucky 
Lake, Tennessee. Volume II. Transmission of power, 1:19292 
(ORNL/TM-S5311) 

Environmental studies of the proposed North Coast Nuclear 
Plant Unit No. | site. Final report, 1:21009 (PRNC- 
197(Vol.2)) 

Foraminifers and carbonate components of sediments off the 
Islote Norco NP-1 site, 1:21060 (PRNC-197-A) 

NUCLEAR POWER PLANTS/STANDARDS 
Index of RDT Standards, 1:19191 (RDT-INDEX-4-76) 
NUCLEAR POWER PLANTS/STEAM GENERATORS 
Steam generators (Patent), 1:19245 
NUCLEAR POWER PLANTS/STEAM SYSTEMS 

Fitting Nonlinear dynamic models to observations, 1:19067 
(CONF-741189-) 

NUCLEAR POWER PLANTS/THERMAL EFFLUENTS 

Nuclear power plant in the Oslofjord district. Report 6, Tracer 
experiment at Brenntangen, 1:21047 (VHL-K-10-6) 

NUCLEAR POWER PLANTS/TOPPING CYCLES 

Thermoemission topping to steam turbine cycle, 1:19023 (JPRS- 
66621) 

NUCLEAR POWER PLANTS/VENTILATION 

Note on protection offered by ventilation systems in the event of 
a nuclear reactor accident, 1:21330 (SAND-75-0552) 

NUCLEAR REACTIONS 

See also ALPHA REACTIONS 

ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
DEUTERON REACTIONS 
DIRECT REACTIONS 
ELECTRON REACTIONS 
FISSION 
FLUORINE 19 REACTIONS 
HADRON REACTIONS 
HEAVY ION REACTIONS 
HELIUM 3 REACTIONS 
KRYPTON 84 REACTIONS 
LITHIUM 6 REACTIONS 
NEON 20 REACTIONS 
NEUTRINO REACTIONS 
NEUTRON REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
PHOTONUCLEAR REACTIONS 
PION REACTIONS 
PROTON REACTIONS 
THERMONUCLEAR REACTIONS 
TRITON REACTIONS 

NUCLEAR REACTIONS/ELASTIC SCATTERING 

Unified formulation of the theory of nuclear reactions (S 
matrix), 1:21831 (LA-tr-76-10) 

NUCLEAR REACTIONS/EXCITATION 

Nuclear excitations and reaction mechanisms. Report of 
progress, February 1, 1975-October 31, 1975 (Summaries of 
research activities at Brown Univ.), 1:21711 (COO-3235-71) 

NUCLEAR REACTIONS/SAMPLE PREPARATION 

Sample preparation and definition at the Central Bureau for 

Nuclear Measurements, 1:20629 (AECL-5503) 
NUCLEAR REACTIONS/SCALE INVARIANCE 

Regularity of scale-invariant relativistic nuclear interaction, 
1:21573 (JINR-D1-2-9224) 

NUCLEAR REACTIONS/UNIFIED MODEL 

Unified formulation of the theory of nuclear reactions (S 
matrix), 1:21831 (LA-tr-76-10) 

NUCLEAR REACTORS 
See REACTORS 


NUCLEAR STRUCTURE 
Nuclear moments and nuclear structure. Annual 
May 1, 1975-April 30, 1976, 1:21712 (COO-3274-20) 
elativistic many-body bound systems. Monograph report, 
1:21822 (COM-75-10614) = 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
RISK II: NREC vulnerability analysis computation system. 
Technical report (final), 1:20839 (PB-238731) 
NUCLEAR WEAPONS/LEGISLATION 
Authorizing supplemental appropriations to the Energy Research 
and Development Administration for fiscal year 1976 and the 
transition period. Report by the Joint Committee on Atomic 
Energy, to accompany S. 3108 and H.R. 12388, 1:19558 
NUCLEAR WEAPONS/RESEARCH PROGRAMS 
Authorizing supplemental appropriations to the Energy Research 
and Development Administration for fiscal year 1976 and the 
transition period. Report by the Joint Committee on Atomic 
Energy, to accompany S. 3108 and H.R. 12388, 1:19558 
NUCLEAR WEAPONS/SAFETY 
AFWL technical objective number 3 nuclear systems support. 
Final report, Apr 1973-Jan 1975, 1:20838 (AD/A-007223) 
NUCLEATE BOILING 
Effects of entrained particle spectra on bubble nucleation. 
Technical report, 1:20510 (PB-241986) 
NUCLEI 
See also INTERMEDIATE MASS NUCLEI 
LIGHT NUCLEI 
NUCLEI/EMISSION SPECTRA 
Effective many-body forces in the Of 7/2 pseudo-nuclei 
(Gaussian two-body interaction, effective Hamiltonian), 
1:21823 
Statistical properties of many-particle spectra, 1:21832 
NUCLEI/ENERGY LEVELS 
P to p e excited states of atomic nuclei (Belgian 
patent No. 809 572), 1:21724 (UCRL-Trans-11017) 
NUCLEI/ENERGY-LEVEL TRANSITIONS 
Nuclear magnetic dipole transitions excited by backward angle 
scattering, 1:21779 (AD-A-012388) 
NUCLEI/NEUTRAL CURRENTS 
Neutral currents in nuclei, 1:21648 (CONF-750636-P1) 
NUCLEI/WEAK NEUTRAL CURRENTS 
Weak neutral currents in atomic physics, 1:21649 (CONF- 
750636-P1) 
NUCLEIC ACID DENATURATION 
High resolution thermal denaturation of DNA: thermalites of 
bacteriophage DNA, 1:21103 
NUCLEIC ACIDS 
See also DNA 
RNA 
NUCLEIC ACIDS/BIOCHEMICAL REACTION KINETICS 
Elucidation of hydrocarbon structure in an enzyme-catalyzed 
benzo[a]pyrene-poly(G) covalent complex, 1:21108 
NUCLEIC ACIDS/BIOLOGICAL RADIATION EFFECTS 
Study of the effects of radiation of nucleic acids and related 
compounds. Progress report, August 15, 1975-August 14, 
1976, 1:21196 (COO-3286-15) 
Study of the radiation effects on nucleic acids and related 
compounds. Annual progress report, August 15, 1974-August 
14, 1975 (X radiation, hamster cells, Haemophilus 
influenzae), 1:21199 (COO-3286-11) 
NUCLEIC ACIDS/CHEMICAL RADIATION EFFECTS 
Study of the effects of radiation of nucleic acids and related 
compounds. Progress report, August 15, 1975-August 14, 
1976, 1:21196 (COO-3286-15) 
NUCLEIC ACIDS/METABOLISM 
Influence of prolonged fractionated irradiation on the nucleic 
acid metabolism in rat bone marrow, 1:21239 (ERDA-tr-99) 
NUCLEON-DEUTERON INTERACTIONS 
See also PROTON-DEUTERON INTERACTIONS 
NUCLEON-DEUTERON INTERACTIONS/ANGULAR 
DISTRIBUTION 
Nucleon spectrum angular distribution in collisions with 
deuterium nuclei, 1:21574 (JINR-D1-2-9224) 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 
Parity-violating nucleon-nucleon interactions, 1:21695 (CONF- 
750636-P1) 
NUCLEONS 
See also NEUTRONS 


PROTONS 
NUCLEONS/PARTICLE PRODUCTION 
Nucleon spectrum angular distribution in collisions with 
deuterium nuclei, 1:21574 (JINR-D1-2-9224) 
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NUCLEOSIDES 
See also ADENOSINE 
BUDR 
DEOXYCYTIDINE 
FUDR 
THYMIDINE 
URIDINE 
NUCLEOSIDES/BIOCHEMICAL REACTION KINETICS 
Co-use of retention time and bandwidth measurements in 
quantitative evaluation of the nucleotide pool derived from 
mammalian cells, 1:21082 (CONF-761002-1) 
Lack of specific correlation of the deoxycytidine triphosphate 
pool level with rate of DNA synthesis, 1:21093 
NUCLEOSIDES/BIOSYNTHESIS 
Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Technical progress report, June 1, 1975- 
December 22, 1975 (UV radiation), 1:21086 (COO-2468-2) 
NUCLEOSIDES/CHEMICAL ANALYSIS 
Inelastic electron tunneling spectroscopy of nucleic acid 
derivatives, 1:21109 
NUCLEOSIDES/ELECTRON SPECTROSCOPY 
Inelastic electron tunneling spectroscopy of nucleic acid 
derivatives, 1:21109 
NUCLEOSIDES/PHOTOLYSIS 
Electron transfer in dinucleoside phosphate anions (1.9 MeV 
electrons and 254 nm light), 1:20272 
NUCLEOSIDES/RADIOLYSIS 
Electron transfer in dinucleoside phosphate anions (1.9 MeV 
electrons and 254 nm light), 1:20272 
NUCLEOSIDES/RADIOSENSITIVITY EFFECTS 
Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Technical progress report, June 1, 1975- 
December 22, 1975 (UV radiation), 1:21086 (COO-2468-2) 
NUCLEOTIDES 
See also AMP 
ATP 
NUCLEOSIDES 
NUCLEOTIDES/BIOCHEMICAL REACTION KINETICS 
Co-use of retention time and bandwidth measurements in 
quantitative evaluation of the nucleotide pool derived from 
mammailian cells, 1:21082 (CONF-761002- 1) 
Physical studies on the binding of cis-dichlorc¢ 
platinum(II) to DNA and h lynucleotides (UV radiation, 
‘Pt tracer techniques), 1:21 193 
NUCLEOTIDES/BIOSYNTHESIS 
Disruption of the biosynthesis of uridylic nucleotides from uracil 
in tissues of rats differing in radiosensitivity in the early 
riods of radiation sickness, 1:21227 (ERDA-tr-99) 
NUCLEOTIDES/CHEMICAL ANALYSIS 
Inelastic electron tunneling spectroscopy of nucleic acid 
derivatives, 1:21109 
NUCLEOTIDES/ELECTRON SPECTROSCOPY 
Inelastic electron tunneling spectroscopy of nucleic acid 
derivatives, 1:21109 
NUCLEOTIDES/MOLECULAR STRUCTURE 
Conformational properties of adenylyl-3' yields 5'-adenosine in 
aqueous solution, 1:21104 
NUMERICAL ANALYSIS 
Usable resistant/robust techniques of analysis (Review of 
practicalities), 1:22337 (BNWL-1986) 
NUMERICAL ANALYSIS/ALGORITHMS 
Interactive polyalgorithm (Consists of programs PCONTR, 
PSERV, and PROC), 1:22355 (RT/EDP-(75)3) 
NUTRIENTS/DISTRIBUTION 
Nutrient concentrations in plants in the Brookhaven Oak-Pine 
Forest, 1:21138 
NUTRITIONAL DEFICIENCY/BIOLOGICAL EFFECTS 
Mechanisms of calcium transport in small intestine. Overall 
review of the contract, September 1, 1972-March 1, 1976, 
1:21135 (COG-i1668-81) 


OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OCCUPATIONS/HEALTH HAZARDS 
Setting standards for the worker: an historical perspective, 
1:21311 (CONF-751022-) 
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OCCUPATIONS/REGIONAL ANALYSIS 

Overview of MULTIREGION: a si fe ting model of 
BEA economic area population and employment, 1:19453 
(CONF-760435-2) 

OCCUPATIONS/SAFETY 

Setting standards for the worker: an historical perspective, 
1:21311 (CONF-751022-) 

OCEAN THERMAL GRADIENT POWER PLANTS 
See SOLAR SEA POWER PLANTS 
OCEANOGRAPHY 

Continental shelf processes effecting the oceanography of the 
South Atlantic Bight. Annual report, June 1, 1975-May 31, 
1976, 1:21015 (SRO-889-1(Pt.1)) 

Continental shelf processes effecting the oceanography of the 
South Atlantic Bight. Hydrography of Onslow Bay, North 
Carolina: September 1975 (OBIS II). Progress report, 1:210!6 
(SRO-889-1(Pt.2)) 

OCEANOGRAPHY /RESEARCH PROGRAMS 
Summaries of physical research in geosciences, 1:21333 (ERDA- 
76-44) 
OCEANS 
See SEAS 
OCTUPOLAR CONFIGURATIONS/PLASMA CONFINEMENT 

Magnetically perturbed plasma confinement in a toroidal 
octupole including obstacle influence, 1:21954 (COO-2387- 
39 


) 
OCTUPOLAR CONFIGURATIONS/PLASMA DRIFT 

Diffusion in the levitated toroidal octupole, 1:22088 

OFFICE BUILDINGS/DESIGN 

Manchester, N.H., experimental energy office building, 1:19504 
(CONF-740384-1) 

OFFICE BUILDINGS/ENERGY CONSERVATION 

Manchester, N.H., experimental energy office building, 1:19504 
(CONF-740384-1) 

OFF-PEAK ENERGY STORAGE 

Space heating using off-peak electric heat storage (Patent), 

1:19400 
OFF-PEAK ENERGY STORAGE/ECONOMICS 

Magnet for superconductive energy storage for power systems, 
1:19397 

Magnetic energy storage for electric utility applications, 1:19398 

OFF-PEAK ENERGY STORAGE/ELECTRIC BATTERIES 

High power electrochemical systems (Developments in high- 

specific-power, high-specific-energy systems), 1:19412 
OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 

BATTERIES 

Cost estimate for the commercial manufacture of lithium/iron 
sulfide cells for load-leveling, 1:19403 (ANL-76-12) 

High-performance batteries for off-peak energy storage and 
electric-vehicle propulsion. Progress report, January-June 
1975, 1:19402 (ANL-75-36) 

OFF-PEAK ENERGY STORAGE/MHD POWER PLANTS 

Economic implications of the CANHO H,-O, MHD energy 
storage system used as an intermediate-load and peaking 
generator in conjunction with base-load, coal-burning MHD 
power plants, 1:19661 (CONF-750601-P5) 

OFFSHORE DRILLING/ENVIRONMENTAL EFFECTS 

Outer Continental Shelf (OCS) oil and gas: an environmental 
assessment. Volume 2. A report to the President by the 
Council on Environmental Quality. Final report, 1:19585 (PB- 
239264) 

Outer Continental Shelf (OCS) oil and gas: an environmental 
assessment. Volume 3. The effect of natural phenomena on 
OCS gas and oil development. Final report, 1:19586 (PB- 
239265) 

Outer Continental Shelf (OCS) oil and gas: an environmental 
assessment. Volume 5. Potential biological effects of 
hypothetical oil discharges in the Atlantic Coast and Gulf of 
Alaska. Final report, 1:19587 (PB-239267) 

OFFSHORE DRILLING/LIABILITIES 

Maritime Administration Title XI vessels engaged in offshore oil 
and gas drilling operations. Draft environmental impact 
statement, 1:18650 (COM-75-10521) 

OFFSHORE NUCLEAR POWER PLANTS/CONTAINMENT 

SHELLS 

Spherical and cylindrical hulls of reinforced concrete (Stress 
analysis of vessels for submerged power plants), 1:19240 
(NSF/RA/N-73-138) 

OFFSHORE OPERATIONS/ENVIRONMENTAL EFFECTS 

Impacts of offshore oil on northeast Scotland, 1:18646 (COM- 
75-11026/2ST) 

OFFSHORE OPERATIONS/SOCIO-ECONOMIC FACTORS 

Impacts of offshore oil on northeast Scotland, 1:18646 (COM- 
75-11026/2ST) 
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OIL FIELDS/BRINES 

Atomic absorption methods of analysis of oilfield brines: barium, 

calcium, copper, iron, lead, lithium, magnesium, manganese, 
— sodium, strontium, and zinc, 1:18655 (BM-RI- 
OIL SANDS/IN-SITU RETORTING 

Internal quarterly progress report, January-March 1976, 1:18665 
(LERC/QTR-76/1) 

OIL SANDS/PHYSICAL PROPERTIES 

Properties of Utah tar sands: Flat Rock Mesa area, Hill Creek 
deposit, 1:18672 (LERC/RI-76/5) 

OIL SANDS/RESEARCH PROGRAMS 

Internal quarterly progress report, January-March 1976, 1:18665 
(LERC/QTR-76/1) 

OIL SANDS/SOLVENT EXTRACTION 

Pipeline processing of oil-containing solids to recover 
hydrocarbons (Patent; partial recovery of hydrocarbons during 
— “sg solid-organic solvent slurry to processing plant), 

OIL SHALE INDUSTRY/ECONOMICS 

Oil shale: the prospects and problems of an emerging energy 
industry (Review of technological, economic, environmental, 
and institutional issues), 1:19596 

OIL SHALE INDUSTRY/ENVIRONMENTAL EFFECTS 

Environmental considerations for oil shale development. Final 

report, Jan-May 1974, 1:18675 (PB-241942) 
OIL SHALE INDUSTRY/HEALTH HAZARDS 

Effects of agents associated with coal and oil shale extraction, 
conversion, or utilization on cell-cycle kinetics and on 
chromatin/chromosome structure. Progress report, July 1- 
December 31, 1975, 1:21117 (LA-6276-PR) 

OIL SHALE INDUSTRY/REVIEWS 

Oil shale: the prospects and problems of an emerging energy 
industry (Review of technological, economic, environmental, 
and institutional issues), 1:19596 

OIL SHALE PROCESSING PLANTS/ENVIRONMENTAL 

EFFECTS 

Oil shale air pollution control. Final report, 1:18674 (PB- 
242858) 

OIL SHALES/CRUSHING 

Material reducer (Patent; rotary impact mill for crushing 

minerals), 1:18567 
OIL SHALES/EXPLOSIVE FRACTURING 

Trend report on nuclear explosion: peaceful applications in 

petroleum industry, 1:20837 (INIS-mf-1932) 
OIL SHALES/GASIFICATION 

Effects of space velocity on quality and quantity of gas from oil 
shale retorting, 1:18671 (LERC/RI-76/1) 

Internal quarterly progress report, January-March 1976, 1:18665 
(LERC/QTR-76/1) 

OIL SHALES/HEATING 
Preheating oil shale prior to pyrolysis thereof (Patent; dilute- 
phase fluidized bed to 400 to 650°F), 1:18669 
OIL SHALES/HYDROGENATION 
Transformation of solids to liquid fuels, 1:18489 
OIL SHALES/IN-SITU RETORTING 

Heat-exchange phenomena in the underground thermal 
conversion of shale by the combined method, 1:18667 
(UCRL-Trans-11058) 

Internal quarterly progress report, January-March 1976, 1:18665 
(LERC/QTR-76/1) 

OIL SHALES/NET ENERGY 

Net energy analysis: an energy balance study of fossil fuel 

resources, 1:19450 
OIL SHALES/NEUTRON-GAMMA LOGGING 
Combination of epithermal and inelastic neutron scattering 
methods to locate coal and oil shale zones (Patent), 1:20824 
OIL SHALES/PROCESSING 
Shale from oil shale economically, 1:18666 (CONF-741070-) 
OIL SHALES/PYROLYSIS 
Transformation of solids to liquid fuels, 1:18489 
OIL SHALES/RESEARCH PROGRAMS 

Internal quarterly progress report, January-March 1976, 1:18665 
(LERC/QTR-76/1) 

Oil Shale Programs first quarterly report, January 1976-March 
1976 (Diagnostics and rock mechanics support studies for in- 
situ processing), 1:18673 (SAND-76-0259) 

OIL SHALES/SOLVENT EXTRACTION 

Pipeline processing of oil-containing solids to recover 
hydrocarbons (Patent; partial recovery of hydrocarbons during 
transit of solid-organic solvent slurry to processing plant), 
1:18668 

OIL SHALES/SPONTANEOUS COMBUSTION 

Storage of solid fuel at dumps of thermoelectric power stations 
of the USSR, methods of preventing dusting and spontaneous 
combustion of fuel in piles, 1:18505 (ERDA-tr-120) 


OIL WELLS/WELL STIMULATION 


OIL SPILLS/AERIAL MONITORING 

Development of a prototype airborne oil surveillance system. 
Final report, 1:18632 (AD-A-011275) 

— and test of video systems for airborne surveillance 
of oil spills. Final report, 1:18639 (AD-A-014499) 

OIL SPILLS/BIODEGRADATION 
Arctic oil biodegradation. Final report, 1:18636 (AD-A-014096) 
OIL SPILLS/BIOLOGICAL EFFECTS 

Identification and potential biological effects of the major 

components in the seawater extract of a bunker fuel, 1:18648 
OIL SPILLS/CLASSIFICATION 

Development of an experimental airborne laser remote sensor 
for oil detection and classification in spills. Final report, 
1:18634 (AD-A-013580/6ST) 

OIL SPILLS/CONTAINMENT 

The hydrodynamics of porous barrier oil recovery systems. Final 

report, 1:18641 (AD-A-014501) 
OIL SPILLS/CONTROL 

Logistic requirements and capabilities for response to oil 
pollution in Alaska. Final report, 1:18635 (AD-A- 
014044/2ST) 

OIL SPILLS/ENVIRONMENTAL EFFECTS 

Outer Continental Shelf (OCS) oil and gas: an environmental 
assessment. Volume 5. Potential biological effects of 
hypothetical oil discharges in the Atlantic Coast and Gulf of 
Alaska. Final report, 1:19587 (PB-239267) 

OIL SPILLS/FLUORESCENCE 

Development of an experimental airborne laser remote sensor 
for oil detection and classification in spills. Final report, 
1:18634 (AD-A-013580/6ST) 

OIL SPILLS/INFORMATION SYSTEMS 

Updating the Navy environmental protection data base to 
incorporate oil spill clean-up performance, 1:18633 (AD-A- 
012663) 

OIL SPILLS/LUMINESCENCE 

Los Angeles Harbor field investigation of oil and background 
luminescence signatures. Final report, 1:18643 (AD-A- 
016466) 

OIL SPILLS/MONITORING 

Los Angeles Harbor field investigation of oil and background 
luminescence signatures. Final report, 1:18643 (AD-A- 
016466) 

OIL SPILLS/ORIGIN 

Identification of weathered oil films found in the marine 
environment. Final report, Jun 1973-15 May 1974, 1:18642 
(AD-A-015883) 

Methods of identifying and determining source and age of 
petroleum found in the marine environment. Final report, 26 
Jun 1972-28 Jun 1974, 1:18630 (AD-A-010704) 

OIL SPILLS/REMOVAL 

At-sea testing of a high seas oil recovery system. Final report, 
1:18629 (AD/A-006938) 

Development of fast current oil response system. Final report on 
Phase 1, 1:18638 (AD-A-014496) 

Fast current oil response system - stage I, SVROS development. 
Final report, 1:18640 (AD-A-014500) 

Logistic requirements and capabilities for response to oil 
pollution in Alaska. Final report, 1:18635 (AD-A- 
014044/2ST) 

Prototype high-seas disc-drum oil recovery system. Final report, 
May 1972-Oct 1974, 1:18644 (AD-A-017000) 

Surface effects skimmer developments. Final report, 1:18647 
(PB-242391) 

Tests of Coast Guard developed high seas oil recovery systems 
at EPA OHMSETT. Final report, Jul-Sep 1974, 1:18637 (AD- 
A-014495) 

The hydrodynamics of porous barrier oil recovery systems. Final 
report, 1:18641 (AD-A-014501) 

OIL SPILLS/SAMPLING 
Oil slick sampling system. Final report, 1:18631 (AD-A-010708) 
OIL SPILLS/TRAJECTORIES 

Determination of the leeway of oil slicks. Final report, 1:18628 
(AD/A-006822) 

OIL WELLS/EXPLOSIVE STIMULATION 

Trend report on nuclear explosion: peaceful applications in 
petroleum industry, 1:20837 (INIS-mf-1932) 

OIL WELLS/NEUTRON-GAMMA LOGGING 

Well logging method and apparatus (Patent; carbon/oxygen ratio 

by n-y logging), 1:20822 
OIL WELLS/PUMPS 

Oil well pump with resilient plunger cup means (Patent), 

1:18611 
OIL WELLS/WELL LOGGING 

Method and apparatus for determining characteristics of 
subsurface earth formations (Patent; acoustic travel time, bulk 
density, resistivities, spontaneous potential, porosity, and 
natural y count), 1:20823 
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OIL WELLS/WELL STIMULATION 

Flooding with micellar dispersions containing petroleum 
sulfonates obtained by sulfonating whole or topped crude oil 
(Patent), 1:18614 

Laboratory study of heavy oil recovery using polymer and 
solvent, 1:18608 (SFERC/RI-76/1) 

Method for oil recovery (Patent; injection of aqueous solution of 
sulfonated ethoxylated aliphatic hydrocarbon), 1:18613 

Oil recovery by combination steam stimulation and electrical 
heating (Patent), 1:18612 

Pressure ses from induced hydraulic fractures in adjacent 
wells within a petroleum reservoir: an experimeni, 1:18616 

Process for the secondary and tertiary recovery of petroleum 
(Patent), 1:18610 

Process for recovering hydrocarbons from a subterranean 
reservoir by in situ combustion (Patent), 1:18606 

Sources of solids in injection waters, Wilmington field, 
California, 1:18605 (BM-RI-8031) 

Thermal injection process for recovery of heavy viscous 
petroleum (Patent), 1:18615 

OIL-FILLED CABLES/PERFORMANCE TESTING 

550 kV and 765 kV high pressure oil filled pipe cable system, 

1:19056 


See also FUEL OILS 
SHALE OIL 
OILS/ENVIRONMENTAL EFFECTS 
Solubility and reactivity of sulfur dioxide in various oils, 1:20933 
OKLAHOMA/NATURAL RADIOACTIVITY 
Report on airborne radioactivity surveys and the uranium 
deposits in the Red River region of Texas and Oklahoma , 
1:18681 (GJBX-13(76)) 
OKLAHOMA/URANIUM DEPOSITS 
Report on airborne radioactivity surveys and the uranium 
deposits in the Red River region of Texas and Oklahoma , 
1:18681 (GJBX-13(76)) 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OMEGA-784 RESONANCES/PARTICLE PRODUCTION 
High statistics study of w® production, 1:21687 (COO-1545-168) 
Study of the neutral meson spectrum near 1000 MeV, 1:21586 
(IS-T-711) 
ONCOGENIC VIRUSES/BIOLOGICAL EFFECTS 
Immunological and viral aspects of radiation-induced tumors. 
Eleventh annual report, February 1, 1975-February 29, 1976 
(In mice), 1:21236 (COO-2539-32) 
ON-LINE CONTROL SYSTEMS/ALGORITHMS 
On-line reactor surveillance algorithm based on multivariate 
analysis of noise, 1:19289 
ON-LINE CONTROL SYSTEMS/PROGRAMMING 
LANGUAGES 
LIL8/V2: a list interpretive language for the MCS-8 
microcomputer, 1:22368 (UCID-17130) 
ON-LINE MEASUREMENT SYSTEMS 
Introduction to hardware for nuclear medicine data systems 
(CPU, input media, storage, display), 1:22394 (ORO-2401- 
88 


) 
ONTOGENESIS/RADIOSENSITIVITY EFFECTS 
Sensitivity of plants at different stages of ontogenesis to 
irradiation, 1:21222 (ERDA-tr-99) 
OOCYTES/GROWTH 
Maturation of Xenopus oocytes. I. Facilitation by ouabain, 
1:21124 
OPEC 
(Organization of Petroleum Exporting Countries.) 
OPEC/ECONOMIC POLICY 
Analysis of world equilibrium prices, supply, demand, imports, 
and exports of crude oil and petroleum products, 1:19455 
OPEN-CYCLE MHD GENERATORS/COORDINATED 
RESEARCH PROGRAMS 
Joint US-USSR experiment on the U-25 MHD installation, 
1:19655 (CONF-750601-P5) 
OPEN-CYCLE MHD GENERATORS/PERFORMANCE 
TESTING 


Power tests with the AFAPL KIVA-I MHD generator. Interim 
technical report, Jan 1972-Jan 1973 (Toluene-oxygen burning 
generator with 210-kW output), 1:19708 (AD-A-014338) 

OPTICAL EQUIPMENT/DESIGN 

MA-106: light flash experiment (Oct 1974) (Engineering 
Materials) (249 drawings including parts lists), 1:20315 
(CAPE-2440) 

OPTICAL FILTERS/DESIGN 
Optical filter for neodymium laser light (Patent), 1:20445 
a — for stray light reduction in scattering experiments, 
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OPTICAL FILTERS/PERFORMANCE 
Ruby filter for stray light reduction in scattering experiments, 
1:20494 
OPTICAL MICROSCOPES/DESIGN 
CYDAC: recent alterations and new system configuration 
(Scanning microscope), 1:20800 (UCRL-52056) 
OPTICAL SPECTROMETERS/DESIGN 
Computer program for designing reflective spectrographs, 
1:20793 (LA-6190) 
OPTICAL SPECTROMETERS/PDP COMPUTERS 
PDP-11 system (stepping order designs) (May 1975) 
(Engineering Materials) (27 drawings), 1:22388 (CAPE-2443) 
OPTICS/LABORATORY EQUIPMENT 
MA-106: light flash experiment (Oct 1974) (Engineering 
Materials) (249 drawings including parts lists), 1:20315 
(CAPE-2440) 
OPTIMIZATION/COMPUTER CALCULATIONS 
Simulation test approach to the evaluation and comparison 
unconstrained nonlinear optimization algorithms, 1:22334 
(ANL-76-20) 
OREGON/METEOROLOGY 
Simple development of covariant differentiation (Meteorological 
factors affecting plume diffusion in Oregon and Washington), 
1:20856 (BNWL-2000( Pt.3)) 
OREGON/WATER RESOURCES 
Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 
ORELA 
(Oak Ridge electron linear accelerator.) 
ORELA/ACCELERATOR FACILITIES 
An experimental system for providing data to test evaluated 
secondary neutron and gamma-ray-production cross sections 
over the incident neutron energy range from | to 20 MeV, 
1:20677 
ORELA/PERFORMANCE 
ORELA performance (Oak Ridge Electron Linear Accelerator), 
1:20554 (ORNL/TM-5112) 
ORES 
See also IRON ORES 
NIOBIUM ORES 
URANIUM ORES 
ORES/CRUSHING 
Material reducer (Patent; rotary impact mill for crushing 
minerals), 1:18567 
ORES/PROSPECTING 
Device for geophysical prospecting of ore deposits (Patent; for 
deposits featuring electronic conductivity; based on 
polarization curves to determine electrochemical potential), 
1:21346 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 


DDT 
ORGANIC CHLORINE COMPOUNDS/METABOLISM 
Comparative behavior of organochlorine insecticides and related 
chemical residues in model ecosystems, 1:20989 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
AMINES 
HYDROCARBONS 
HYDROXY COMPOUNDS 
LIPIDS 
NUCLEIC ACIDS 
NUCLEOTIDES 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 
STEROIDS 
ORGANIC COMPOUNDS/ADSORPTION 
Surface equations of state in adsorption from solution, 1:20252 
(IS-M-68) 
ORGANIC COMPOUNDS/BIOSYNTHESIS 
Organic and biochemical synthesis group, 1:21088 (LA-6313- 
PR 


) 
ORGANIC COMPOUNDS/EXCITED STATES 
Double resonance and the properties of the lowest excited triplet 
state of organic molecules (Review), 1:20242 
ORGANIC NITROGEN COMPOUNDS 
See also ACRYLAMIDE 
ADENINES 
AMIDES 
AMINES 
AMINO ACIDS 
AZIDES 
BUDR 
CHLOROPHYLL 
DEOXYCYTIDINE 
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FOLIC ACID 
FUDR 
HEME 
HISTIDINE 
IMIDES 
MEXAMINE 
NITROBENZENE 
NITROSO COMPOUNDS 
NUCLEIC ACIDS 
NUCLEOTIDES 
PEROXIDASES 
PORPHYRINS 
PROTEINS 
PYRIDINES 
PYRIMIDINES 
SEROTONIN 
THYMIDINE 
URACILS 
UREA 
URIDINE 
ORGANIC NITROGEN COMPOUNDS/CHEMICAL 
EXPLOSIONS 
Free radicals and fuel-air-explosion initiation, 1:20831 (UCRL- 
52007) 
ORGANIC NITROGEN COMPOUNDS/POTENTIOMETRY 
Semimicro determination of hydroxy and amino compounds 
using pyromellitic dianhydride, 1:20169 (UCRL- 
77367(Rev.1)) 
ORGANIC NITROGEN COMPOUNDS/RADIOSENSITIVITY 
EFFECTS 
Effect of N-ethylmaleimide on the response to x rays of 
synchronized HeLa cells, 1:21206 
ORGANIC NITROGEN COMPOUNDS/REMOVAL 
Process for eliminating nitrogenous ingredients from solid fuel 
(650 to 1200°C; Patent), 1:18411 
ORGANIC NITROGEN COMPOUNDS/TITRATION 
Semimicro determination of hydroxy and amino compounds 
using pyromellitic dianhydride, 1:20169 (UCRL- 
77367(Rev.1)) 
ORGANIC SULFUR COMPOUNDS 
See also CYSTAMINE 


THIOLS 
ORGANIC SULFUR COMPOUNDS/CHEMISORPTION 

Structure and reactivity of adsorbed oxides of sulfur. Final 

report, | May 1970-30 Apr 1973, 1:20205 (PB-245046) 
ORGANIC WASTES/ANAEROBIC DIGESTION 

Fuel gas production from solid waste. Final report, 28 Jun 1973- 
31 Dec 1974, 1:18854 (PB-245083) 

Fuel gas production from solid waste. Final report, June 28, 
1973-December 31, 1974. Dynatech report No. 1258, 1:18851 
(NSF-RA-N-74-268) 

ORGANIC WASTES/DECOMPOSITION 
Flower power: prospects for photosynthetic energy, 1:19640 
ORGANIC WASTES/HYDROGENATION 
Transformation of solids to liquid fuels, 1:18489 
ORGANIC WASTES/PYROLYSIS 
Transformation of solids to liquid fuels, 1:18489 
ORGANIC WASTES/STEAM REFORMER PROCESSES 
Catalytic synthesis gas manufacture (Patent), 1:19802 
ORGANS 
See also BONE MARROW 
CRITICAL ORGANS 
KIDNEYS 
LYMPHATIC SYSTEM 
RESPIRATORY SYSTEM 
SKELETON 
SKIN 
SPLEEN 
ORGANS/RADIATION DOSES 

Mathematical model of a phantom developed for use in 
calculations of radiation dose to the body and major internal 
organs of a Japanese adult, 1:21231 (ORNL/TM-5336) 

ORGDP 
(Oak Ridge Gaseous Diffusion Plant.) 
ORGDP/ENVIRONMENTAL EFFECTS 

Environmental analysis of the operation of the ERDA facilities 

in Oak Ridge, 1:20889 (ERDA-92(Vol.1)) 
ORMAK DEVICES/ECR HEATING 

High power electron cyclotron heating in ISX and ORMAK 

Upgrade at ORNL, 1:21964 (ORNL/TM-5425) 
ORMAK DEVICES/ELECTRON TEMPERATURE 

Experimental measurement of electron heat diffusivity in a 
tokamak, 1:22050 (ORNL/TM-5481) 

ORMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 

Low Beta Plasma Department (Plasma confinement and heating 

15X research, Ormak upgrade), 1:21961 (ORNL-5154) 


Plasma Heating and Fueling Department (Testing of neutral 
injection systems), 1:21962 (ORNL-5154) 
ORMAK DEVICES/OPERATION 
Confinement and neutral injection experiments in ORMAK, 
1:22184 (CONF-750905-P2) 
ORMAK DEVICES/PLASMA CONFINEMENT 
Low Beta Plasma Department (Plasma confinement and heating 
15X research, Ormak upgrade), 1:21961 (ORNL-5154) 
ORMAK DEVICES/RESEARCH PROGRAMS 
Low Beta Plasma Department (Plasma confinement and heating 
15X research, Ormak upgrade), 1:21961 (ORNL-5154) 
Plasma Heating and Fueling Department (Testing of neutral 
injection systems), 1:21962 (ORNL-5154) 
ORMAK DEVICES/RUNAWAY ELECTRONS 
Dynamics of high energy runaway electrons in ORMAK, 
1:22054 (CONF-750905-P1) 
ORMAK DEVICES/SURFACE CLEANING 
Measurement and modification of first-wall surface composition 
in the Oak Ridge tokamak (ORMAK), 1:22315 
ORNL 
(Oak Ridge National Laboratory.) 
ORNL/ENVIRONMENTAL EFFECTS 
Environmental analysis of the operation of the ERDA facilities 
in Oak Ridge, 1:20889 (ERDA-92(Vol.1)) 
ORNL/RADIOACTIVE WASTE MANAGEMENT 
Modernization of radioactive liquid waste facilities at Oak Ridge 
National Laboratory, 1:18744 (ERDA-92(Vol.2)) 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR/NEUTRON FLUX 
Summary of neutronics information for irradiation experiments 
in the Oak Ridge Research Reactor, 1:19318 (ORNL/TM- 
5271) 
OSCILLOGRAPHS/SWITCHES 
Repetitive signal switcher for simplified oscilloscope setup (For 
studying the dynamic mechanical properties of materials from 
measurement of shock-induced particle velocities), 1:20798 
(SLA-73-0830) 
OSMIUM 188/ENERGY LEVELS 
Decay schemes and nuclear reactions, 1:21768 (ORO-2434-12) 
OSMIUM 189/ENERGY LEVELS 
Decay schemes and nuclear reactions, 1:21768 (ORO-2434-12) 
OSMIUM 191/ENERGY LEVELS 
Decay schemes and nuclear reactions, 1:21768 (ORO-2434-12) 
OSMIUM 192/MUONIC ATOMS 
Muonic x-ray studies, 1:21493 (ORO-2434-12) 
OSMIUM 193/ENERGY LEVELS 
Decay schemes and nuclear reactions, 1:21768 (ORO-2434-12) 
OSTEOSARCOMAS/RADIOINDUCTION 
Current status of, and occurrence by site of osteosarcoma in 
beagles injected with radium-226, 1:21273 (COO-119-250) 
Dependence of the average lifetime, mortality, and frequency of 
osteosarcomas in rats on the absorbed dose due to strontium- 
90, 1:21278 (ERDA-tr-99) 
Induction of osteogenic sarcoma by **PulV (polymeric) in 
beagles, 1:21272 (COO-119-250) 
OUABAIN/BIOLOGICAL EFFECTS 
Maturation of Xenopus oocytes. I. Facilitation by ouabain, 
1:21124 
OXIDES/COMPACTING 
Results of testing with an isostatic compaction facility for 
pressures up to 15,000 atmospheres on metallic and 
nonmetallic powders, 1:20058 (UCRL-Trans-10787) 
OXIRANS 
See EPOXIDES 
OXYFLUORIDES/CHEMICAL RADIATION EFFECTS 
ESR study of hole species in y-irradiated K,NbOF,.H,O (77 and 
190°K), 1:20266 
OXYGEN/ACTIVATION ANALYSIS 
Simultaneous oxygen and silicon neutron activation well log 
using pulsed neutron source (Patent), 1:20821 
OXYGEN/CHEMICAL REACTION KINETICS 
Molecular beam mass spectrometry applied to determining the 
kinetics of reactions in flames. Il. A critique of rate coefficient 
determinations (Low-pressure methane-oxygen-argon flames), 
1:18877 
OX YGEN/CHEMISORPTION 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
October-December 1975, 1:18407 (FE-2030-2) 
Novel catalyst supports for hydrodesulfurization of coal. 
Quarterly report, January-March 1976, 1:18409 (FE-2013-3) 
OXYGEN/ELECTRON-ATOM COLLISIONS 
The effect of several configuration interaction target states on 
the elastic scattering of low-energy electrons by complex 
atoms. Physical sciences research papers, 1:21494 (AD-A- 
010421) 
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OXYGEN/FLAMES 
Molecular beam mass spectrometry applied to determining the 
kinetics of reactions in flames. II. A critique of rate coefficient 
ies (Low-pressure methane-oxygen-argon flames), 
1:188 
OXYGEN/GAS CHROMATOGRAPHY 
Selective chromatographic separation of sulfur dioxide with 
organic reagents (Patent), 1:20188 
OX YGEN/GEOCHEMISTRY 
Oxygen isotopic composition of aerosol size quartz in shales, 
1:20982 
OXYGEN/ISOTOPE RATIO 
Oxygen isotopic composition of aerosol size quartz in shales, 
1:20982 


OXYGEN/METABOLISM 
Regional imaging with oxygen-14, 1:21182 (CONF-750465-3) 
OXYGEN/NEUTRON REACTIONS 
Measurements of the neutron spectra from materials used in 
fusion reactors and calculations using the ENDF/B-III and -IV 
neutron libraries, 1:22318 
Neutron cross sections for small-angle elastic scattering from 
nitrogen and oxygen. Final report (7.65 to 14.1 MeV), 
1:21738 (AD-A-013354) 
OXYGEN/NUCLEAR REACTION ANALYSIS 
Well logging method and apparatus (Patent; carbon/oxygen ratio 
by n-y logging), 1:20822 
OXYGEN/PION REACTIONS 
Biomedical radiation transport calculations as an application of 
nuclear data, 1:21842 
OXYGEN/PRODUCTION 
Effect of temperature on electrode kinetic parameters for 
hydrogen and oxygen evolution reactions on nickel electrodes 
in alkaline solutions, 1:18837 
OXYGEN/PROTON REACTIONS 
Parity violation in P-P P-Be reactions (15 MeV), 1:21558 
(CONF-750636-P1 ) 
OXYGEN/QUANTITATIVE CHEMICAL ANALYSIS 
Quantitative detection of oxygen in silicon nitride on silicon, 
1:20050 
OXYGEN/RADIOSENSITIVITY EFFECTS 
Laboratory of Radiation Biology progress report, August 15, 
1975-August 14, 1976, 1:21208 (ORO-3408-23) 
OXYGEN/REDUCTION 
Catalysis of the cathodic oxygen reduction in sulfuric acid 
electrolytes on porous carbon as model electrodes, 1:19736 
Catalytic properties of the silver-zinc system, 1:19745 
Cathodic reduction of oxygen on phthalocyanine: carbon 
catalysts, 1:19718 
Electrocatalysis of oxygen reduction by cubic sodium tungsten 
bronze, 1:19753 
Interaction of oxygen and hydrazine on partially immersed 
oxygen electrodes, 1:19720 
Mechanism and catalysis of the oxygen dissolution reaction, 
1:19714 
Organic catalysts for oxygen reduction (Chelates), 1:19754 
Reduction of oxygen and hydrogen peroxide on some tungsten 
and niobium oxygenated bronzes, 1:19752 
Some aspects of the oxygen electrode, 1:19766 
Supplementary activation of vegetable charcoal electrodes for 
fuel cells, 1:19719 
OXYGEN 14/INHALATION 
Regional imaging with oxygen-14, 1:21182 (CONF-750465-3) 
OXYGEN 14/WHOLE-BODY COUNTING 
Regional imaging with oxygen-14, 1:21182 (CONF-750465-3) 
OXYGEN 16/ENERGY LEVELS 
Possibilities of studying neutral current structure with use of 
nuclear excitation by neutrino (Cross sections), 1:21645 
(CONF-750636-P1) 
OXYGEN 16/ISOTOPE SEPARATION 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindrical thermal diffusion column), 1:20234 
OXYGEN 16 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Mechanisms of heavy-ion reactions: direct or compound, 
1:21714 (TID-27031) 
OXYGEN 16 REACTIONS/DEEP INELASTIC SCATTERING 
Investigation of ‘deep inelastic’’ processes in '*O + Ni at 96 
MeV (Mass spectra, differential cross sections, two-body 
kinematics), 1:21752 (BNL-21213) 
OXYGEN 16 REACTIONS/FUSION REACTIONS 
Gamma ray linear polarization measurement following heavy ion 
bombardment of barium isotopes, 1:21767 (COO-3274-20) 
OXYGEN 16 REACTIONS/STRIPPING 
Diffractive, Regge-pole, and distorted-wave Born-approximation 
description of the *Mg('*O, **C)**Si/sub g.s./ transition 
between 33 and 128 MeV, 1:21749 
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OXYGEN 16 REACTIONS/TRANSFER REACTIONS 
Mechanisms of heavy-ion reactions: direct or compound, 
1:21714 (TID-27031) 
OXYGEN 16 TARGET/NEUTRINO REACTIONS 
Possibilities of studying neutral current structure with use of 
nuclear excitation by neutrino (Cross sections), 1:21645 
(CONF-750636-P1) 
OXYGEN 17/ISCTOPIC EXCHANGE 
Water-exchange studies by oxygen-17 nuclear magnetic 
resonance on nickel(II) complexes with diethylenetriamine, 
triethylenetetramine, and tetraethylenepentamine, 1:20225 
OXYGEN 18/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindrical thermal diffusion column), 1:20234 
OXYGEN 18 REACTIONS/STRIPPING 
'*O)'4Nd reaction and its contrast to '“Nd('C, 
4C)'*2Nd reaction, 1:21772 
OXYGEN 18 TARGET/HELIUM 3 REACTIONS 
Additional 1* states in ®F, 1:21735 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/PAIR PRODUCTION 
Experimental determination of W for oxygen ions in nitrogen, 
1:21843 
OXYGEN ISOTOPES/USES 
Organic and biochemical synthesis group, 1:21088 (LA-6313- 
PR) 
OYSTERS/CONTAMINATION 
Factors affecting the accumulation and removal of mercury from 
tissues of the American oyster Crassostrea virginica, 1:21296 
OYSTERS/RADIATION MONITORING 
Environmental surveillance at Hanford for CY-1975, 1:20943 
(BNWL-1979) 
OZONE 
Stratospheric ozone destruction by aircraft-induced nitrogen 
oxides, 1:20928 
Use of excess '*C data to calibrate models of stratospheric ozone 
depletion by supersonic transports, 1:20937 
OZONE/CHEMICAL REACTIONS 
Test of the theory of ozone generation in Los Angeles 
atmosphere, 1:20941 
OZONE/ENVIRONMENTAL EFFECTS 
Computation of possible climatic consequences of perturbations 
to ‘stratospheric aerosols, ozone and water vapor with 
convective models. Final report, 1:20904 (PB- 


244476) 
OZONE/MONITORING 
Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, *'Pu, *Tc, and pollutants from fossil fuel facilities 
in surface air in Washington State), 1:20881 (BNWL- 
2000(Pt.3)) 


P INVARIANCE/REVIEWS 
Symmetries and spin: experimental review, 1:21530 (BNL- 
20415) 
PACEMAKERS 
See CARDIAC PACEMAKERS 
PADUCAH PLANT/ENVIRONMENTAL EFFECTS 
Environmental monitoring report, United States Energy 
Research and Development Administration, Paducah Gaseous 
Diffusion Plant: calendar year 1975, 1:20910 (Y-UB-5) 
PADUCAH PLANT/MONITORING 
Environmental monitoring report, United States Energy 
Research and Development Administration, Paducah Gaseous 
Diffusion Plant: calendar year 1975, 1 :20910 (Y-UB-5) 
PALLADIUM 104/HIGH SPIN STATES 
Linear polarization measurements on gamma rays from 'Pd and 
16Pd, 1:21766 (COO-3274-20) 
PALLADIUM 106/HIGH SPIN STATES 
Linear polarization measurements on gamma rays from 'Pd and 
16Pd, 1:21766 (COO-3274-20) 
PALLADIUM HYDRIDES/SUPERCONDUCTIVITY 
Report of NRL progress, 1:19888 (PB-244994) 
PAPER/INDUSTRIAL PLANTS 
Geothermal resource utilization: paper and cane sugar industries. 
Final report, 1:18991 (UCRL-13633) 
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PARABOLIC REFLECTORS/DESIGN 
Combined flat plate-focal point solar heat collector (Patent), 
1:18945 
PARABOLIC REFLECTORS/HEAT TRANSFER 
Elimination or control of — problems in water heat pipes. 
Annual progress report, January 1-December 31, 1974, 
1:18941 (N F/RANN/SE/GI-41310/PR/74/4) 
PARACHUTES/PERFORMANCE 
Theoretical investigation of the opening process in a flexible 
parachute-load system, 1:20328 (SAND-76-6024) 
PARAFFINS 
See ALKANES 
PARAMETRIC AMPLIFIERS/WAVE PROPAGATION 
Parametric generation processes: spectral bandwidth and 
acceptance angles, 1:21866 
PARASI: ES/MATHEMATICAL MODELS 
Analysis of the time delay in a host-parasite model, 1:20963 
(EDFB/IBP-76/1) 
PARASYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
PARATHORMONE/BIOLOGICAL EFFECTS 
Decorporation of *'Am from mouse bone using Zn-DPTA, 
parathyroid hormone, and ammonium chloride (*Sr), 1:21275 
(COO-119-250) 
PARATHYROID GLANDS/BIOLOGICAL EFFECTS 
Mechanisms of calcium transport in small intestine. Overall 
review of the contract, September 1, 1972-March 1, 1976, 
1:21135 (COO-1668-81) 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARTICLE BEAMS/FOCUSING 
Some effects of magnetic walls on the transverse motion of an 
intense beam of charged particles, 1:20575 (UCID-17108) 
PARTICLE INTERACTIONS 
See also NEUTRAL-CURRENT INTERACTIONS 
PARTICLE INTERACTIONS/MEETINGS 
Deep hadronic structure and the new particles. Proceedings of 
summer institute on particle physics, July 21-31, 1975, 
1:21610 (SLAC-191) 
NEUTRINO ‘75. IUPAP conference, Balatonfured, Hungary, 12- 
17 June 1975, 1:21600 (CONF-750636-P2) 
PARTICLE INTERACTIONS/PARTICLE PRODUCTION 
Comparison of jet and phase-space models at E/sub cm/ = 30 
GeV (Track distribution, 30 GeV), 1:21636 (LBL-4800) 
PARTICLE INTERACTIONS/POLARIZATION 
Spin for everybody, 1:21531 (BNL-20415) 
PARTICLE INTERACTIONS/QUANTUM FIELD THEORY 
On composite gauge fields and dynamical symmetry breaking, 
1:21655 (CONF-750636-P2) 
PARTICLE INTERACTIONS/RESEARCH PROGRAMS 
Review of some recent experimental results from Fermilab, 
1:21532 (CONF-740653-P2) 
PARTICLE INTERACTIONS/SPIN 
Spin for everybody, 1:21531 (BNL-20415) 
PARTICLE INTERACTIONS/SYMMETRY BREAKING 
On composite gauge fields and dynamical symmetry breaking, 
1:21655 (CONF-750636-P2) 
PARTICLE INTERACTIONS/TRANSVERSE MOMENTUM 
Constituent models and large transverse momentum reactions, 
1:21612 (SLAC-191) 
Does infinite momentum really imply Galilean symmetry, 
1:21597 (CONF-740653-P2) 
PARTICLE MODELS 
See also QUARK MODEL 
STRING MODELS 
UNIFIED GAUGE MODELS 
Constituent models and large transverse momentum reactions, 
1:21612 (SLAC-191) 
PARTICLE MODELS/CONSERVATION LAWS 
Fermion number conservation in supersymmetric lagrangians, 
1:21599 (CONF-750636-P 1) 
PARTICLE MODELS/REVIEWS 
High-transverse momentum dynamics (Lectures), 1:21611 
(SLAC-191) 
PARTICLES 
See also DROPLETS 
PARTICLES/AGGLOMERATION 
Agglomeration and separation of micron-sized particles from 
coal liquefaction streams, 1:18475 (CONF-760402-6) 
PARTICLES/CHEMICAL ANALYSIS 
Particle characterization manual, 1:20159 (M-070) 
PARTICLES/DIFFUSION 
Aerosol balance equations: theoretical studies (Chemical and 
physical changes in pollutants in atmosphere), 1:20859 
(BNWL-2000(Pt.3)) 
Modeling preliminaries for dry deposition to a canopy 
(Atmospheric particles), 1:20857 (BNWL-2000(Pt.3)) 


PEAT/SPONTANEOUS COMBUSTION 


PARTICLES/DISPERSIONS 

Simple development of covariant differentiation (Meteorological 
factors affecting plume diffusion in Oregon and Washington), 
1:20856 (BNWL-2000( Pt.3)) 

PARTICLES/MEASURING METHODS 
Particle characterization manual, 1:20159 (M-070) 
PARTICLES/PRECIPITATION SCAVENGING 

Comments on diffusive deposition at small Fourier numbers 
(Role of clouds and precipitation), 1:20858 (BNWL- 

2000( Pt.3)) 
PARTICLES/SAMPLING 
Particle characterization manual, 1:20159 (M-070) 
PARTICLES/SEPARATION PROCESSES 

Application of ferrofluid density separation to particles in the 

micrometer-size range, 1:20790 (BNWL-B-461) 
PARTON MODEL 

Particle ratios and dimuon production in lepton-hadron 
interactions in a naive quark-parton model, 1:21654 (CONF- 
750636-P2) 

PARTON MODEL/BOUNDARY CONDITIONS 

Precocious scaling and duality in Lepton scattering at large 
momentum transfers and in electron-positron annihilation 
(Exchange degeneracy, Bloom-Gilman relation), 1:21628 
(CONF-740653-P2) 

PARTON MODEL/P INVARIANCE 
Effective neutral current and parity violation in the scattering of 
high energy protons, 1:21697 
PARTON MODEL/REVIEWS 
Charmed particles and partons, 1:21602 (CONF-750636-P2) 
PATENTS/GOVERNMENT POLICIES 

Patent policies affecting ERDA energy programs, 1:19538 
(ERDA-76-16) 

Patent policies affecting ERDA energy programs, 1:19539 
(ERDA-76-16( App.AandB)) 

Patent policies affecting ERDA energy programs, 1:19560 
(ERDA-76-16( App.C,D,andE)) 

PATHOGENESIS 
See also CARCINOGENESIS 
PATHOGENESIS/BIOCHEMISTRY 
Carbohydrates, proteins, cell surfaces, and the biochemistry of 
pathogenesis, 1:21169 
PATHOLOGICAL CHANGES/DIAGNOSIS 
Radionuclide evaluation of renal transplant status, 1:21155 
PATIENTS/BIOLOGICAL RADIATION EFFECTS 

Model of iodine metabolism in a T;-thyrotoxic patient 

undergoing I-131 therapy, 1:21269 (ORO-2401-95) 
PATIENTS/INTERNAL IRRADIATION 

Model of iodine metabolism in a T;-thyrotoxic patient 

undergoing I-131 therapy, 1:21269 (ORO-2401-95) 
PATIENTS/RADIATION DOSE DISTRIBUTIONS 

In-vivo evaluation of standard man model absorbed fractions 
using /sup 99m/Tc-sulfur colloid (Radiation dose distributon 
in patients following radionuclide administration), 1:21268 
(ORO-2401-87) 

PATIENTS/RADIONUCLIDE ADMINISTRATION 

In-vivo evaluation of standard man model absorbed fractions 
using /sup 99m/Tc-sulfur colloid (Radiation dose distributon 
in patients following radionuclide administration), 1:21268 
(ORO-2401-87) 

PATIENTS/RADIONUCLIDE KINETICS 
Dose to the stomach wall from injected /sup 99m/Tc 
pertechnetate, 1:21263 (CONF-760444-2) 
PATIENTS/SURGERY 
Magnetic fields in surgery, 1:20364 
PATIENTS/TISSUE DISTRIBUTION 
Model of iodine metabolism in a T;-thyrotoxic patient 
undergoing I-131 therapy, 1:21269 (ORO-2401-95) 
PBF REACTOR/REACTOR KINETICS 
Test reactor operation support, 1:19300 (ANCR-1255) 
PCA 
See POLAR-CAP ABSORPTION 
PDP COMPUTERS/CONTROL SYSTEMS 

PDP-11 system (stepping order designs) (May 1975) 

(Engineering Materials) (27 drawings), 1:22388 (CAPE-2443) 
PDP COMPUTERS/EQUIPMENT INTERFACES 

6600 selector adaptor (1 Sep 1972) (Engineering Materials) (9 
drawings and text (3 pages)), 1:22382 (CAPE-2450) 

PDP 11/20 selector line unit (12 Nov 1973) (Engineering 
Materials) (47 drawings and text (14 pages)), 1:22380 
(CAPE-2448) 

PDP-8 line unit (19 Oct 1970) (Engineering Materials) (3 
drawings and text (8 pages)), 1:22381 (CAPE-2449) 

PDP COMPUTERS/MAGNETIC DISKS 

G. P. disc controller (Mar 1969) (Engineering Materials) (50 

drawings and text (13 pages)), 1:22385 (CAPE-2435) 
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PEAT/SPONTANEOUS COMBUSTION 

Storage of solid fuel at dumps of thermoelectric power stations 
of the USSR, methods of preventing dusting and spontaneous 
combustion of fuel in piles, 1:18505 (ERDA-tr-120) 

PELLETS (FUEL) 
See FUEL PELLETS 
PENETRATORS 

Mechanics of long-rod penetration at high angles of obliquity (U 

and W alloy penetrators; armor), 1:19889 (UCRL-77941) 
PENNSYLVANIA/ENERGY DEMAND 

Regional framework for energy planning (Northeastern USA), 

1:21067 (BNL-50478) 
PENNSYLVANIA/ENERGY SOURCES 

Regional framework for energy planning (Northeastern USA), 

1:21067 (BNL-50478) 
PENNSYLVANIA/PETROLEUM DEPOSITS 

Pressure responses from induced hydraulic fractures in adjacent 

wells within a petroleum reservoir: an experiment, 1:18616 
PENTANE/MASS SPECTROSCOPY 

Optically modified mass spectrum of n-pentane (Photon and 

electron irradiation), 1:20268 
PENTANE/RADIATION EFFECTS 

Optically modified mass spectrum of n-pentane (Photon and 

electron irradiation), 1:20268 
PEP STORAGE RINGS 

(Positron-electron-proton storage ring.) 

PEP STORAGE RINGS/ACCELERATOR FACILITIES 

Crystal Ball at PEP (Nal(TI) neutrals detector system with 
external calorimeter), 1:20760 (LBL-4800) 

Liquid argon neutrals detector (LAND) for PEP, 1:20761 (LBL- 
4800) 

Photon-photon physics (Photon tagging), 1:21539 (LBL-4800) 

Report of PEP experimental areas group, 1:20658 (LBL-4800) 

Report of the New Particle Group, 1:20771 (LBL-4800) 

Streamer chamber as a general detector, 1:20765 (LBL-4800) 

PEP STORAGE RINGS/BEAM LUMINOSITY 

Experimenter’s view of PEP, 1:20660 (LBL-4800) 

PEP STORAGE RINGS/DESIGN 

PEP conceptual design report, 1:20553 (LBL-4288) 

PEP STORAGE RINGS/MAGNETIC SPECTROMETERS 

Considerations for a general flexible detector, 1:20764 (LBL- 
4800) 

Detection of high momentum particles with identification of the 
final state (Solenoidal magnets with Cherenkov and time-of- 
flight counters and drift chambers), 1:20769 (LBL-4800) 

General users magnet design, 1:20773 (LBL-4800) 

Report of the general purpose detector group (Superconducting 
solenoidal magnet with drift chambers, liquid argon neutral 
detector and hadron calorimeter, and Cherenkov and time-of- 
flight detectors), 1:20763 (LBL-4800) 

Use of discrete coils in axial field spectrometers, 1:20774 (LBL- 
4800) 

PEP STORAGE RINGS/MEETINGS 
Proceedings of the 1975 PEP summer study, July 28-August 20, 
1975, Berkeley, California, 1:20659 (LBL-4800) 
PEP STORAGE RINGS/PLANNING 
Report of the polarization group, 1:21637 (LBL-4800) 
PEP STORAGE RINGS/POLARIZED BEAMS 

System for obtaining longitudinal beam polarization at PEP with 
vertical dipoles located outside of the interaction region, 
1:20662 (LBL-4800) 

PEP STORAGE RINGS/VACUUM SYSTEMS 
Beam pipe for polarization experiments, 1:20661 (LBL-4800) 
PERCHLORATES/PYROLYSIS 

New insights on the thermal decomposition of ammonium 
perchlorate from studies on very large single crystals (Gamma 
rays), 1:20145 (BNL-20881) 

PERCHLORATES/RADIOLYSIS 

New insights on the thermal decomposition of ammonium 
perchlorate from studies on very large single crystals (Gamma 
rays), 1:20145 (BNL-20881) 

PERIDOTITES/EQUATIONS OF STATE 

Equations of state of eclogites, peridotites, and pyroxenites 

(Abstract), 1:18996 
PERIDOTITES/MELTING 

— — of the upper mantle beneath Hawaii (Abstract), 

1:21341 
PEROXIDASES/BIOCHEMICAL REACTION KINETICS 

Energy transfer mechanisms in photobiological reactions. 
Progress report, 1 August 1975-30 April 1976, 1:21083 
(COO-875-176) 

PERSONNEL 
See also MINERS 

Security force-adversary engagement simulation, 1:18800 

(SAND-75-0658) 
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PERSONNEL/DECONTAMINATION 

Laboratory services series a safety shower test and maintenance 
program (Safety shower and eyewash fountain maintenance), 
1:21328 (ORNL/TM-5358) 

PERSONNEL/EDUCATION 

Materials oriented approach to training plastics technicians, 
1:20108 (SAND-75-5882) 

Meeting the needs of maintenance craft training, 1:22333 
(SAND-76-5071) 

PERSONNEL/HEALTH HAZARDS 

Setting standards for the worker: an historical perspective, 
1:21311 (CONF-751022-) 

Who/whom: the application of scientific data to 
worker/workplace health decision making, 1:21320 (CONF- 
751022-) 

PERSONNEL/INJURIES 

Operational accidents and radiation exposure experience within 
the United States Atomic Energy Commission, 1943-1975 
(AEC health and safety during first 32 years), 1:21331 
(WASH-1192(Rev.)) 

PERSONNEL/MANAGEMENT 

Final report for a study of nationwide availability of women and 
minorities for positions in officials and managers and 
professionals employment categories, 1:22328 (ERDA-76-84) 

PERSONNEL/RADIATION DOSES 

Surface dose from plutonium (Dose rate during feed 

processing), 1:21228 (HW-51317) 
PERSONNEL/RADIATION INJURIES 

Operational accidents and radiation exposure experience within 
the United States Atomic Energy Commission, 1943-1975 
(AEC health and safety during first 32 years), 1:21331 
(WASH-1192(Rev.)) 

PERSONNEL/RADIATION PROTECTION 

Laboratory services series a safety shower test and maintenance 
program (Safety shower and eyewash fountain maintenance), 
1:21328 (ORNL/TM-5358) 

PERSONNEL/SAFETY 

Setting standards for the worker: an historical perspective, 
1:21311 (CONF-751022-) 

Who/whom: the application of scientific data to 
worker/workplace health decision making, 1:21320 (CONF- 
751022-) 

PERSONNEL DOSIMETRY 
See also GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY/THERMOLUMINESCENT 

DOSEMETERS 

Dosimetric properties of RTL al 
1:20731 

PERSONNEL MONITORING 

Hand and shoe monitor (29 Mar 1973) (Engineering Materials) 
(6 drawings and text), 1:20675 (CAPE-2432) 

PERSONNEL MONITORING/EXOELECTRON DOSEMETERS 

CaSO,-C-Fe as a new TSEE dosimeter, 1:20736 

PERSPEX/CORROSION 

Report on the studies on the corrosion behaviour of the 
constructional materials for the gate cooling system (Trombay 
R-5 reactor, KBO,), 1:19125 (BARC/I-326) 

PESTICIDES 
See also FUNGICIDES 
HERBICIDES 
INSECTICIDES 
PESTICIDES/DECOMPOSITION 

Influence of processing on the g 

content of meat products, 1:21185 
PESTICIDES/HEALTH HAZARDS 

Behavior changes as end points in health impact assessment, 

1:21317 (CONF-751022-) 
PESTICIDES/LEGAL ASPECTS 

EPA enforcement, December 1972 to November 1974: air, 

water, pesticides, 1:20905 (PB-244948) 
PESTICIDES/METABOLISM 

Methyl bromide residues in fumigated cocoa beans, 1:20992 

Terminal residues of the organophosphorus pesticides, malathion 
and dimethoate, in tea, 1:20993 

PETROCHEMICALS/PRODUCTION 

Potential for solid waste use as an energy source in Texas. 

Project N/T-10, final report, 1:19646 (NSF-RA-N-74-255) 
PETROLEUM 

See also SHALE OIL 
PETROLEUM/ALLOCATIONS 

Oil import quotas are not the answer (Quota or tariff to 
stimulate price cut), 1:19547 

PETROLEUM/BIOLOGICAL EFFECTS 

Effects of petroleum pollutants on Arctic microbia! populations, 

1:18649 


PETROLEUM/CHARGES 
Analysis of world equilibrium prices, supply, demand, im 
and exports of crude oil and petroleum products, 1:19455 
PETROLEUM/COMBUSTION 
Coal-oil slurry combustion program, 1:18581 (FE-COSC-1) 
Conservation of petroleum wastes at Red River Army Depot. 
Final report, 1:18625 (AD-A-015030) 
PETROLEUM/CONSUMPTION RATES 
Minnesota energy use trends 1957-73, 1:19626 (PB-248057) 
PETROLEUM/CRACKING 
Catalytic conversion of hydrocarbons by improved zeolite 
catalyst (Patent), 1:18618 
PETROLEUM/DATA COMPILATION 
Energy statistics. A supplement to the summary of national 
transportation statistics, 1:19620 (DOT-TSC-OST-75-33) 
International petroleum annual, 1973, 1:18599 (TID/BERC-63) 
PETROLEUM/DEMAND FACTORS 
Energy program of the German Federal Republic (Energy policy 
of Jan. 18, 1973), 1:19548 (UCRL-Trans-10766) 
Forecast of market demand (consumption) for crude oil, 
1:18624 (TID/BERC-39) 
PETROLEUM/ENERGY CONSUMPTION 
Annual U.S. energy use drops again, 1:19529 (NP-21000) 
PETROLEUM/ENHANCED RECOVERY 
Benefits/costs of tertiary oil recovery. Final report, 1:18609 
(TID/BERC-72) 
PETROLEUM/ENVIRONMENTAL EFFECTS 
Overview of our national energy needs, resources, and future 
developments, 1:20884 (CONF-751022-) 
PETROLEUM/GASIFICATION 
Process for making synthetic fuel gas from crude oil (Patent), 
1:18875 
PETROLEUM/HYDROCRACKING 
Visbreaking a heavy hydrocarbon feedstock in a regenerable 
molten medium in the presence of hydrogen (Patent), 1:18619 
PETROLEUM/LAND USE 
Energy development and land use in Texas. Project E/S-1, final 
report, 1:21008 (NSF-RA-N-74-233) 
PETROLEUM/LEGISLATION 
94th Congress and the energy record. A progress report 
prepared by the Congressional Research Service at the request 
of Henry M. Jackson, Chairman, Committee on Interior and 
Insular Affairs, United States Senate, 1:19559 
PETROLEUM/MASS SPECTROSCOPY 
Methods of identifying and determining source and age of 
petroleum found in the marine environment. Final report, 26 
Jun 1972-28 Jun 1974, 1:18630 (AD-A-010704) 
PETROLEUM/NET ENERGY 
Net energy analysis: an energy balance study of fossil fuel 
resources, 1:19450 
PETROLEUM/OFFSHORE DRILLING 
Outer Continental Shelf (OCS) oil and gas: an environmental 
assessment. Volume 2. A report to the President by the 
Council on Environmental Quality. Final report, 1:19585 (PB- 
239264) 
PETROLEUM/RECYCLING 
Conservation of petroleum wastes at Red River Army Depot. 
Final report, 1:18625 (AD-A-015030) 
PETROLEUM/RESERVES 
Energy statistics. A supplement to the summary of national 
transportation statistics, 1:19620 (DOT-TSC-OST-75-33) 
PETROLEUM/STEAM REFORMER PROCESSES 
Low-temperature steam reforming process for hydrocarbons 
(Patent), 1:18874 
Manufacture of methane (Patent), 1:18858 
PETROLEUM/STORAGE 
Reservoir for storing hydrocarbon liquids and process for 
fabricating the same (Patent), 1:18659 
PETROLEUM/TAXES 
Oil import quotas are not the answer (Quota or tariff to 
stimulate price cut), 1:19547 
PETROLEUM/USES 
Direct utilization of crude oils as fuels in U.S. Army diesel 
engines, 1:18654 (AD-A-016156) 
PETROLEUM DEPOSITS/LEASING 
Alternative energy leasing strategies and schedules for the Outer 
Continental Shelf, 1:19589 
PETROLEUM DEPOSITS/OFFSHORE DRILLING 
Outer Continental Shelf (OCS) oil and gas: an environmental 
assessment. Volume 3. The effect of natural phenomena on 
OCS gas and oil development. Final report, 1:19586 (PB- 
239265) 
Outer Continental Shelf (OCS) oil and gas: an environmental 
assessment. Volume 5. Potential biological effects of 
hypothetical oil discharges in the Atlantic Coast and Gulf of 
Alaska. Final report, 1:19587 (PB-239267) 


PETROLEUM DISTILLATES/CHEMICAL ANALYSIS 

Qualitative characterization of 370° to 535°C aromatic 
concentrates of crude oils from GPC analyses, 1:18657 (BM- 
RI-7974) 

PETROLEUM DISTILLATES/CHROMATOGRAPHY 

Application of high-performance liquid chromatography to the 
analysis of petroleum materials. Part 2. Quantitative 
hydrocarbon-type analysis. Final report, 1:18653 (AD-A- 
014995) 

Correlations of basic gel permeation chrom y data and 
their applications to high-boiling petroleum fractions, 1:18656 
(BM-RI-7875) 

PETROLEUM INDUSTRY/ECONOMIC ELASTICITY 
Relationship between supply/demand and pricing for alternate 
fuels in Texas: a study in elasticities. Project S/D-4, final 

report, 1:18623 (NSF-RA-N-74-226) 
PETROLEUM INDUSTRY/ENVIRONMENTAL EFFECTS 

Energy and health: the health impacts of present and alternative 
energy sources and policies, 1:19462 (BNL-21395) 

PETROLEUM INDUSTRY/FINANCIAL DATA 
1974 profitability of selected major oil company operations, 
1:19588 
PETROLEUM INDUSTRY/FORECASTING 
Oil and natural gas energy prospects, 1:19584 (CONF-760205-) 
PETROLEUM INDUSTRY/HEALTH HAZARDS 

Energy and health: the health impacts of present and alternative 

energy sources and policies, 1:19462 (BNL-21395) 
PETROLEUM INDUSTRY/LEGISLATION 

Petrole::m industry. Hearings before the Subcommittee on 
Antitrust and Monopoly of the Committee on the Judiciary, 
United States Senate, Ninety-Fourth Congress, First Session 
on S. 2387 and related Bills: S. 739, S. 745, S. 756, S. 1137, 
and S. 1138, vertical integration. Part 2. Appendix to 
hearings, 1:19591 

PETROLEUM INDUSTRY/PROFITS 

1974 profitability of selected major oil company operations, 

1:19588 
PETROLEUM INDUSTRY/RESEARCH PROGRAMS 

Report of conference held at Northwestern University under the 
aegis of the National Science Foundation, on innovative 
design techniques for energy-efficient processes, March 13-14, 
1975. Final report, 1:19484 (PB-243651) 

PETROLEUM INDUSTRY/TAXES 

Petroleum industry. Hearings before the Subcommittee on 
Antitrust and Monopoly of the Committee on the Judiciary, 
United States Senate, Ninety-Fourth Congress, First Session 
on S. 2387 and related Bills: S. 739, S. 745, S. 756, S. 1137, 
and S. 1138, vertical integration. Part 2. Appendix to 
hearings, 1:19591 

PETROLEUM PRODUCTS 
See also KEROSENE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/CHARGES 

Analysis of world equilibrium prices, supply, demand, imports, 
and exports of crude oil and petroleum products, 1:19455 

Impact of the President’s proposed energy and economic 
program on net energy costs to consumers, 1:19545 (PB- 
246206) 

PETROLEUM PRODUCTS/CHROMATOGRAPHY 

Application of high-performance liquid chromatography to the 
analysis of petroleum materials. Part 2. Quantitative 
hydrocarbon-type analysis. Final report, 1:18653 (AD-A- 
014995) 

PETROLEUM PRODUCTS/ENVIRONMENTAL EFFECTS 

Solubility and reactivity of sulfur dioxide in various oils, 1:20933 

PETROLEUM PRODUCTS/QUANTITATIVE CHEMICAL 

ANALYSIS 

Identification of weathered oil films found in the marine 
environment. Final report, Jun 1973-15 May 1974, 1:18642 
(AD-A-015883) 

PETROLEUM REFINERIES/ENVIRONMENTAL EFFECTS 

Outer Continental Shelf (OCS) oil and gas: an environmental 
assessment. Volume 2. A report to the President by the 
Council on Environmental Quality. Final report, 1:19585 (PB- 
239264) 

Port collection and separation facilities for oily wastes. Volume 
VI. Impact of offshore terminals on contiguous ports. Report 
for 1 Sep 1973-31 Jan 1975, 1:18645 (COM-75-10765) 

Potentially hazardous emissions from the extraction and 
processing of coal and oil. Final report, 1:18525 (PB-241803) 

PETROLEUM REFINERIES/SEWAGE SLUDGE 
Evaporative concentration of waste sludges with incinerator 
exhaust gases (Patent), 1:29546 
PETROLOGY/RESEARCH PROGRAMS 
Summaries of physical research in geosciences, 1:21333 (ERDA- 
76-44) 
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PHAGES 
See BACTERIOPHAGES 
PHANTOMS/CHARGED-PARTICLE TRANSPORT 
Biomedical radiation transport calculations as an application of 
nuclear data, 1:21842 
PHANTOMS/MATHEMATICAL MODELS 
Mathematical model of a phantom developed for use in 
calculations of radiation dose to the body and major internal 
organs of a Japanese adult, 1:21231 (ORNL/TM-5336) 
PHANTOMS/NEUTRON TRANSPORT 
Biomedical radiation transport calculations as an application of 
nuclear data, 1:21842 
PHANTOMS/PION DOSIMETRY 
Biomedical radiation transport calculations as an application of 
nuclear data, 1:21842 
PHARMACEUTICALS 
See DRUGS 
PHASEOLUS/CHEMICAL COMPOSITION 
Microelement composition of plants grown with low to high 
levels of sulfur applied to calcareous soil in a g' 
(Glycine max, phaseolus vulgaris), 1:20995 
PHENIX REACTOR/RADIATION PROTECTION 
Shielding of the handling devices and the auxiliary circuits of the 
Phenix reactor, 1:19386 (ANL-Trans-1043) 
PHENIX REACTOR/REACTOR CONTROL SYSTEMS 
Operating control systems in advanced types of nuclear power 
plants, 1:19279 (ANL-Trans-1050) 
PHENIX REACTOR/REACTOR CORES 
Ultrasonic visualization in sodium system (VISUS) and acoustic 
detection in the fast reactor Phenix, 1:19164 (ANL-Trans- 
1052) 
PHENIX REACTOR/SHIELDING 
Design of the shielding on the Phenix reactor, 1:19165 (ANL- 
Trans-1044) 
PHENOLS/BOILING POINTS 
Phenols in the pyrolysis products of coal (197 substances; name, 
composition, properties), 1:18492 (UCRL-Trans-1 1009) 
PHENOLS/CHEMICAL COMPOSITION 
Phenols in the pyrolysis products of coal (197 substances; name, 
composition, properties), 1:18492 (UCRL-Trans-1 1009) 
PHENOLS/DENSITY 
Phenols in the pyrolysis products of coal (197 substances; name, 
composition, properties), 1:18492 (UCRL-Trans-1 1009) 
PHENOLS/EXCRETION 
Elimination of phenols in the urine of animals exposed to 
trimethylbenzene (Rats), 1:21139 (ORNL-tr-4097) 
PHENOLS/MELTING POINTS 
Phenols in the pyrolysis products of coal (197 substances; name, 
composition, properties), 1:18492 (UCRL-Trans-1 1009) 
PHENOLS/MOLECULAR STRUCTURE 
Phenols in the pyrolysis products of coal (197 substances; name, 
composition, properties), 1:18492 (UCRL-Trans-1 1009) 
PHENOLS/MOLECULAR WEIGHT 
Phenols in the pyrolysis products of coal (197 substances; name, 
composition, properties), 1:18492 (UCRL-Trans-1 1009) 
PHENOLS/RADIOSENSITIVITY EFFECTS 
Influence of ionol on the development of radiation damage to 
the mouse intestine, 1:21243 (ERDA-tr-99) 
PHENOTYPE/DISTRIBUTION 
Evolution of continuous variation: direct approach through joint 
distribution of genotypes and phenotypes, 1:21131 
PHENYLALANINE/BIOCHEMICAL REACTION KINETICS 
Energy transfer mechanisms in photobiological reactions. 
Progress report, | August 1975-30 April 1976, 1:21083 
(COO-875-176) 
PHENYLALANINE/BOND LENGTHS 
Neutron diffraction study of L-phenylalanine hydrochloride, 
1:20244 
PHENYLMETHYLETHER 
See ANISOLE 
PHOSPHATASES 
See also ACID PHOSPHATASE 


ATP-ASE 
PHOSPHATASES/BIOCHEMICAL REACTION KINETICS 
Monophosphate end groups produced in radiation induced 
strand breakage in DNA (Gamma radiation), 1:21192 
(UCLA-12-1061) 
PHOSPHATASES/BIOLOGICAL RADIATION EFFECTS 
Monophosphate end groups produced in radiation induced 
strand breakage in DNA (Gamma radiation), 1:21192 
(UCLA-12-1061) 
PHOSPHATES/BIOCHEMICAL REACTION KINETICS 
Lack of specific correlation of the deoxycytidine triphosphate 
pool level with rate of DNA synthesis, 1:21093 
Monophosphate end groups produced in radiation induced 
strand breakage in DNA (Gamma radiation), 1:21192 
(UCLA-12-1061) 
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PHOSPHATES/BIOLOGICAL RADIATION EFFECTS 
Monophosphate end groups produced in radiation induced 
strand breakage in DNA (Gamma radiation), 1:21192 
(UCLA-12-1061) 
PHOSPHATES/METABOLISM 
Lack of specific correlation of the deoxycytidine triphosphate 
pool level with rate of DNA synthesis, 1:21093 
PHOSPHORS 
A stable organic phosphor for the vacuum ultraviolet, 1:20810 
PHOSPHORUS/ACTIVATION ANALYSIS 
Changes in body chemical composition with age measured by 
total-body neutron activation, 1:20166 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHORYLATION/ENERGY 
New concept for energy coupling in oxidative phosphorylation 
based on a molecular explanation of the oxygen exchange 
reactions, 1:21080 
PHOSPHOTRANSFERASES/BIOCHEMICAL REACTION 
KINETICS 
Fourier transform phosphorus magnetic resonance study of the 
interaction of P-enolpyruvate with the muscle pyruvate kinase- 
gadolinium complex, 1:21100 
PHOSPHOTRANSFERASES/BIOLOGICAL RADIATION 
EFFECTS 
Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Technical progress report, June 1, 1975- 
December 22, 1975 (UV radiation), 1:21086 (COO-2468-2) 
PHOSPHOTRANSFERASES/METABOLISM 
Dose-response relationship for ultraviolet-light-induced 
mutations at the hypoxanthine-guani 
phosphoribosyltransferase locus in Chinese hamster ovary 
cells, 1:21201 
PHOTOCHEMICAL OXIDANTS/ENVIRONMENTAL EFFECTS 
Detection of photochemical air pollution by biological indicators 
in the Federal Republic of Germany, 1:21030 (ORNL-tr- 
4116) 
PHOTOCHEMISTRY/DATA 
Chemical kinetic and photochemical data for modelling 
atmospheric chemistry. Final report, 1:20258 (COM-75- 
10958) 
PHOTOCHEMISTRY/ENERGY TRANSFER 
Energy transfer mechanisms in photobiological reactions. 
Progress report, 1 August 1975-30 April 1976, 1:21083 
(COO-875-176) 
PHOTOCHEMISTRY/REDOX REACTIONS 
Photochemistry and enzymology of photosynthesis. Annual 
progress report, May 1, 1975-April 30, 1976, 1:21087 (COO- 
3326-47) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRON SPECTROSCOPY 
X-ray photoelectron spectroscopy. Application to metals and 
alloys, 1:19978 
PHOTOELECTRON SPECTROSCOPY/REVIEWS 
Photoelectron spectroscopy (Reviews; molecular orbitals), 
1:20215 
PHOTOGALVANIC CELLS/DESIGN 
Device for solar energy conversion by photo-electrolytic 
decomposition of water, 1:18910 
PHOTOGRAPHIC FILM DETECTORS/READOUT SYSTEMS 
Densitometer for measuring the density of an optical element 
such as a film badge (Patent), 1:20693 
PHOTOMETERS 
See also DENSITOMETERS 
PHOTOMETERS/SPECIFICATIONS 
Biophysics and instrumentation group (Flow systems 
instrumentation for rapid cell analysis), 1:21119 (LA-6313- 
PR 


) 
PHOTON TRANSMISSION SCANNING/EQUIPMENT 
Method of producing a representation of a planar section of a 
body using scanning radiology (Patent), 1:20685 
Radiology (Patent), 1:20686 
PHOTON-ATOM COLLISIONS/EXCITATION 
Nonresonance perturbation of an atomic spectrum in a radiant 
field, 1:21510 (ERDA-tr-115) 
PHOTON-ATOM COLLISIONS/RESONANCE 
Nonresonance perturbation of an atomic spectrum in a radiant 
field, 1:21510 (ERDA-tr-115) 
PHOTON-NUCLEON INTERACTIONS 
See also PHOTON-PROTON INTERACTIONS 
Electron scattering off hydrogen at 50 degrees and 60 degrees 
(Differential cross sections, form factors, structure functions), 
1:21542 (SLAC-191) 
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PHOTON-NUCLEON INTERACTIONS/DIFFERENTIAL CROSS 
SECTIONS 
Photoproduction of psi particles and a search for new particles 
at SLAC, 1:21541 (SLAC-191) 
PHOTON-PHOTON INTERACTIONS/DATA PROCESSING 
Photon-photon physics (Photon tagging), 1:21539 (LBL-4800) 
PHOTON-PROTON INTERACTIONS/ASYMMETRY 
Polarized photon beams of Erevan accelerator and their use in 
elementary particle photo production experiments (1 to 2 
GeV, asymmetry), 1:21535 (CONF-740653-P1) 
PHOTON-PROTON INTERACTIONS/MULTIPLICITY 
Hadron multiplicities and structure functions: A comparison of 
muoproduction with photoproduction and e*e~ annihilation, 
1:21547 
PHOTON-PROTON INTERACTIONS/STRUCTURE 
FUNCTIONS 
Hadron multiplicities and structure functions: A comparison of 
— with photoproduction and e*e~ annihilation, 
PHOTONS/COMPOSITE MODELS 
Electromagnetic interpretation of the neutral interactions of the 
neutrinos, 1:21631 (CONF-750636-P1 ) 
PHOTONS/ELECTROMAGNETIC INTERACTIONS 
Electrons, photons, and gravitons, 1:21704 (CONF-750636-P2) 
PHOTONS/ENERGY SPECTRA 
Monte Carlo calculations of neutron and photon spectra for the 
INDI project. Final report, 1:21840 (AD-A-012342) 
PHOTONUCLEAR REACTIONS/CROSS SECTIONS 
J/psi production by neutrons and photons and dimuon 
continuum (Cross sections, review), 1:21589 (SLAC-191) 
PHOTONUCLEAR REACTIONS/INELASTIC SCATTERING 
Process to produce excited states of atomic nuclei (Belgian 
patent No. 809 572), 1:21724 (UCRL-Trans-11017) 
PHOTONUCLEAR REACTIONS/PHOTOFISSION 
— spectrum of delayed neutrons from photo-fission of **U, 
1:21818 
PHOTOSYNTHESIS 
Solar energy fixation and conversion with algal bacterial systems. 
Semiannual progress report, 1 Jul-30 Sep 1974, 1:18911 (PB- 
242362) 
PHOTOSYNTHESIS/BIOCHEMISTRY 
Primary events and the trapping of energy (Photosynthesis), 
1:21096 
PHOTOSYNTHESIS/DAILY VARIATIONS 
Diurnal course of photosynthesis in Myriophyllum spicatum and 
Oedogonium, 1:21097 
PHOTOS Y NTHESIS/ENERGY 
Primary events and the trapping of energy (Photosynthesis), 


1:21096 
PHOTOSYNTHESIS/REDOX REACTIONS 
Photochemistry and enzymology of photosynthesis. Annual 
progress report, May 1, 1975-April 30, 1976, 1:21087 (COO- 
3326-47) 
PHOTOSYNTHESIS/REVIEWS 
Primary events and the trapping of energy (Photosynthesis), 
1:21096 
PHWR TYPE REACTORS/FUEL CYCLE 
A survey of thorium utilization in thermal power reactors, 
1:19068 (IEA-TI-37) 
PHYSARUM/DNA REPLICATION 
DNA replication by a possible 
mechanism in homogenates of Physarum polycephalum 
containing dextran, 1:21143 
PHYSARUM/MITOSIS 
New mitotic cycle marker, 1:21210 
PHYSICAL PROTECTION DEVICES 
Effectiveness evaluation of alternative fixed-site safeguard 
security systems (Computer model), 1:18797 (SAND-75- 
6159) 
PHYSICAL RADIATION EFFECTS/ION IMPLANTATION 
Chemical implantation, isotopic trapping effects, and induced 
hygroscopicity resulting from 15 keV ion bombardment of 
sapphire, 1:2 20103 
PHYSICAL RADIATION EFFECTS/SIMULATION 
Radiation damage simulation experiments with the HVEM, 
1:19239 (HEDL-SA-1037) 
PHYSICAL RADIATION EFFECTS/TRAPPING 
Chemical implantation, isotopic trapping effects, and induced 
see resulting from 15 keV ion bombardment of 
sapphire, 1:20103 
PHYTOHEMAGGLUTININ/BIOLOGICAL EFFECTS 
Studies of lymphocyte growth and differentiation. Final report, 
August 1, 1975-August 31, 1975, 1:21116 (COO-3363-27) 
PILGRIM-1 REACTOR/REACTOR OPERATION 
Annual Operating Report, 1975, 1:19182 (DOCKET-50293- 
629) 


Ai. 


PION-NUCLEON INTERACTIONS/ELASTIC 


PINCH EFFECT/X RADIATION 
Backward splitting of a copper anode under the action of an 
electron beam in the x-ray regime of a noncylindrical z-pinch, 
1:22042 (UCRL-Trans-11030) 
PINES/CHLOROPLASTS 
Comparative electron-microscope studies of the fine structure of 
chloroplasts of pine varieties in industrial areas along the Ruhr 
and Upper Silesia, 1:20912 (ORNL-tr-4117) 
PINS (FUEL) 
See FUEL PINS 
PION BEAMS/BEAM BENDING MAGNETS 
Large toroidal coil system for the Stanford Medical Pion 
Generator, 1:20585 
PION BEAMS/BEAM FOCUSING MAGNETS 
Large toroidal coil system for the Stanford Medical Pion 
Generator, 1:20585 
PION BEAMS/BEAM MONITORING 
at/sub p,/: an absolute pion beam flux monitor, 1:20583 (LA- 
6273-MS) 
PION BEAMS/USES 
Biophysics and instrumentation group (Flow system 
instrumentation for rapid cell analysis), 1:21119 (LA-6313- 
PR) 
PION DOSIMETRY/DEPTH DOSE DISTRIBUTIONS 
Biomedical radiation transport calculations as an application of 
nuclear data, 1:21842 
PION MINUS REACTIONS/CAPTURE 
Photon spectrum in pion capture on tritium, 1:21726 (LBL- 
4268) 
PION MINUS-PROTON INTERACTIONS/ANNIHILATION 
Experimental checks of the quantum number structure of 
clusters, 1:21672 (CONF-740653-P2) 
PION MINUS-PROTON INTERACTIONS/EXCHANGE 
INTERACTIONS 
High statistics study of w® production, 1:21687 (COO-1545-168) 
PION MINUS-PROTON INTERACTIONS/FINAL-STATE 
INTERACTIONS 
Study of the neutral meson spectrum near 1000 MeV, 1:21586 
(IS-T-711) 
PION MINUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Study of the neutral meson spectrum near 1000 MeV, 1:21586 
(IS-T-711) 
PION MINUS-PROTON INTERACTIONS/MULTIPLE 
PRODUCTION 
Impact parameter analysis of the processes ppyieldsppm*m™ and 
m*pt:21581 
PION PLUS REACTIONS/CHARGE-EXCHANGE REACTIONS 
Elastic and charge-exchange scattering of pions from *He and 
3H, 1:21725 (LA-6320-MS) 
PION REACTIONS 
psi(3.1) production by pions and protons at Fermilab (200 to 
240 GeV, yield ratio), 1:21590 (SLAC-191) 
PION REACTIONS/ABSORPTION 
Energy-dependent pion mean free path length for star formation, 
1:21733 
PION REACTIONS/CAPTURE 
Biomedical radiation transport calculations as an application of 
nuclear data, 1:21842 
PION REACTIONS/CHARGE-EXCHANGE REACTIONS 
Cross sections for d(*,2p) with distorted protons, 1:21727 
PION REACTIONS/ELASTIC SCATTERING 
Energy-dependent pion mean free path length for star formation, 
1:21733 
PION REACTIONS/INELASTIC SCATTERING 
Energy-dependent pion mean free path length for star formation, 
1:21733 
PION-DEUTERON INTERACTIONS/ANGULAR DISTRIBUTION 
Nucleon spectrum angular distribution in collisions with 
deuterium nuclei, 1:21574 (JINR-D1-2-9224) 
PION-DEUTERON INTERACTIONS/CHARGE-EXCHANGE 
INTERACTIONS 
Cross sections for d(a*,2p) with distorted protons, 1:21727 
PION-DEUTERON INTERACTIONS/CROSS SECTIONS 
Pd and 2*d collisions at 100 GeV/c, 1:21582 
Study of the reaction + d yields P + delta~( 1236) (delta~ 
backward) at 1.68 GeV/C, 1:21584 (CONF-740653-P2) 
PION-DEUTERON INTERACTIONS/MULTIPLE PRODUCTION 
Pd and 2*d collisions at 100 GeV/c, 1:21582 
PION-NEUTRON INTERACTIONS/CROSS SECTIONS 
Pd and zd collisions at 100 GeV/c, 1:21582 
PION-NEUTRON INTERACTIONS/MULTIPLE PRODUCTION 
Pd and 2d collisions at 100 GeV/c, 1:21582 
PION-NUCLEON INTERACTIONS 
See also PION-NEUTRON INTERACTIONS 
PION-PROTON INTERACTIONS 


PION-NUCLEON INTERACTIONS/ELASTIC 


PION-NUCLEON INTERACTIONS/ELASTIC SCATTERING 
High energy bounds from unitarity sum rules (Missing mass 
pe mc cross sections, OPE approximation, analyticity 
positivit , absorptive part, four-point function), 
phenomena, 1:21710 (JINR-E2-9086) 
PION-NUCLEON INTERACTIONS/MULTIPLE PRODUCTION 
Multichannel description of multiple processes, 1:21690 (JINR- 
D1-2-9224) 
Multiple particle production in pion-nucleon interactions, 
1:21688 (JINR-D1-2-9224) 
PION-PION INTERACTIONS/ELASTIC SCATTERING 
High energy bounds from unitarity sum rules (Missing mass 
discontinuities cross sections, OPE approximation, analyticity 
and positivity properties, absorptive part, four-point function), 
1:21674 (CONF-740653-P2) 
PION-PION INTERACTIONS/SUM RULES 
High energy bounds from unitarity sum rules (Missing mass 
discontinuities cross sections, OPE approximation, analyticity 
and positivity properties, absorptive part, four-point function), 
1:21674 (CONF-740653-P2) 
PION-PROTON INTERACTIONS/ADSORPTION 
Regge phenomena, 1:21710 (JINR-E2-9086) 
PION-PROTON INTERACTIONS/EXCHANGE INTERACTIONS 
Regge phenomena, 1:21710 (JINR-E2-9086) 
PION-PROTON INTERACTIONS/EXCLUSIVE INTERACTIONS 
Scattering and the constituent interchange model, 1:21694 
(CONF-740653-P2) 
PION-PROTON INTERACTIONS/INCLUSIVE INTERACTIONS 
Scattering and the constituent interchange model, 1:21694 
(CONF-740653-P2) 
PION-PROTON INTERACTIONS/MULTIPLE PRODUCTION 
Correlations in multiple production processes and statistical 
model with two-body correlations, 1:21689 (JINR-D1-2-9224) 
PION-PROTON INTERACTIONS/OPE MODEL 
Regge phenomena, 1:21710 (JINR-E2-9086) 
PION-PROTON INTERACTIONS/SUM RULES 
High energy bounds from unitarity sum rules (Missing mass 
discontinuities cross sections, OPE approximation, analyticity 
and positivity properties, absorptive part, four-point function), 
1:21674 (CONF-740653-P2) 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
PIONS/ANNIHILATION 
Experimental checks of the quantum number structure of 
clusters, 1:21672 (CONF-740653-P2) 
PIONS/ELECTROMAGNETIC FORM FACTORS 
Combined model for electromagnetic pion form factor 
(Dispersion relations, existence of zeros), 1:21618 (CONF- 
740653-P1) 
PIONS/MASS DIFFERENCE 
Light-cone physics and electromagnetic mass shift of pions in 
unified gauge theories (Quark mass, vector currents), 1:21615 
(CONF-740653-P1) 
PIONS/PARTICLE PRODUCTION 
Eikonal approach in production processes (Reviews, unitarity, 
statistics, KNO scaling), 1:21683 (CONF-740653-P2) 
Pion production from nuclei bombarded by protons of 1, 2, and 
3 GeV (Differential cross sections), 1:21591 
PIONS/PARTICLE RADII 
Combined model for electromagnetic pion form factor 
(Dispersion relations, existence of zeros), 1:21618 (CONF- 
740653-P1) 
PIONS MINUS/RADIATION DOSES 
Biomedical radiation transport calculations as an application of 
nuclear data, 1:21842 
PIONS NEUTRAL/CROSS SECTIONS 
Preliminary results on single 7° events produced by neutrinos 
(Cross sections, charged and neutral currents), 1:21557 
(CONF-750636-P1) 
PIONS NEUTRAL/ELECTROPRODUCTION 
Isospin bounds on 7° production in anti ee collision, 1:21622 
(CONF-740653-P1) 
PIONS NEUTRAL/MULTIPLE PRODUCTION 
Investigation of high multiplicity gamma events in pp collisions 
be _ energies between 22 and 62 GeV (Correlations), 
PIONS NEUTRAL/PARTICLE PRODUCTION 
Preliminary results on single 7° events produced by neutrinos 
(Cross sections, charged and neutral currents), 1:21557 
(CONF-750636-P1) 
Single pi-zero production in neutrino interactions, 1:21563 
(COO-1195-352) 
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Study of one neutral pion production by weak neutral currents 
in neutrino and antineutrino reactions (Cross section ratios), 
1:21556 (CONF-750636-P 1) 

PIONS NEUTRAL/PHOTOPRODUCTION 
Polarized photon beams of Erevan accelerator and their use in 

elementary particle photo production experiments (1 to 2 
GeV, asymmetry), 1:21535 (CONF-740653-P1) 

PIONS PLUS/PHOTOPRODUCTION 

Polarized photon beams of Erevan accelerator and their use in 
elementary particle photo production experiments (1 to 2 
GeV, asymmetry), 1:21535 (CONF-740653-P1) 

PIPE FITTINGS/EROSION 
Pipe system erosion and hydraulics analysis at the Cresap Pilot 

Plant. Special report (Coal liquefaction), 1:18483 (FE-1517- 


32) 
PIPE FITTINGS/FAILURES 

Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 

PIPE FITTINGS/HEAT TRANSFER 
User’s guide for SHFA: Steady-state Heat Flow Analysis of tee 
joints by the finite element method, 1:20305 (UCCND-CSD- 
INF-60) 
PIPELINE QUALITY GAS 

See HIGH BTU GAS 
PIPELINES 

See also ALASKA PIPELINE 
PIPELINES/ENERGY CONSERVATION 

Federal Power Commission Bureau of Natural Gas staff report 
on January 1, 1976 responses to Commission Order No. 498 
(gas conservation), 1:19518 

PIPES/FAILURES 

Materials Science Division second quarterly report for period 
ending March 15, 1975 (Gasification plant materials), 
1:18415 (ANL-75-XX-2) 

Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 

PIPES/FRACTURE PROPERTIES 

Materials technology and the energy problem : application to the 
reliability and safety of nuclear pressure vessels, 1:19993 
(INIS-mf-3026) 

PIPES/NONDESTRUCTIVE TESTING 

Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 

PIPES/SUPPORTS 
Pipe restraints for nuclear power plants (Patent), 1:19251 
PIPES/THERMODYNAMIC PROPERTIES 

MIUS technology evaluation: thermal energy conveyance 

(Conduits), 1:19449 (ORNL/HUD/MIUS-22) 
PLANKTON/BIOMASS 

Horseshoe Lake thermal water research and demonstration 
project. Study I: raceway culture evaluation, 1:21041 (CONF- 
741070-) 

PLANKTON/INGESTION 

Continuous and nocturnal feeding of the marine planktonic 

copepod Calanus helgolandicus, 1:21044 
PLANKTON/METABOLISM 

Metabolism and models of estuarine bay ecosystems affected by 

a coastal power plant, 1:21018 
PLANKTON/NUTRIENTS 

Effects of energy related activities on the plankton of the 
Chesapeake Bay. Section I. Work in progress. Progress report, 
1 August 1975-31 July 1976, 1:21011 (COO-3279-25) 

PLANKTON/RADIONUCLIDE KINETICS 

Role of plankton in the behavior of *Tc and “Mn in seawater, 

1:21029 (BNWL-tr-169) 
PLANKTON/RESPIRATION 

Effects of energy related activities on the plankton of the 
Chesapeake Bay. Section I. Work in progress. Progress report, 
1 August 1975-31 July 1976, 1:21011 (COO-3279-25) 

PLANKTON/TEMPERATURE EFFECTS 

Effects of energy related activities on the plankton of the 
Chesapeake Bay. Section I. Work in progress. Progress report, 
1 August 1975-31 July 1976, 1:21011 (COO-3279-25) 

PLANT BREEDING 

Effects of physical and chemical mutagens on survival, growth, 

and seed yield of soybeans, 1:20981 
PLANT CELLS/BIOLOGICAL RADIATION EFFECTS 

Radiation effects on cells and chromosomes (a bibliography with 
abstracts). Report for 1964-Jun 1975, 1:21189 (NTIS/PS- 
75/551) 


PLANTS 
See also ALGAE 
AQUATIC ORGANISMS 
BRASSICA 
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TREES 
PLANTS/BIOLOGICAL RADIATION EFFECTS 
Radiosensitivity studies with woody plants. III. Predictions of 
limits of probable acute and chronic LD,. values from 
lognormal distributions of interphase chromosome volumes in 
gymnosperms (Gamma radiation), 1:21225 
PLANTS/DECOMPOSITION 
Influence of soil temperature and water tension on the 
decomposition rate of '*Ca labeled herbage, 1:21187 
PLANTS/MONITORING 
Environmental monitoring report, Sandia Laboratories 1975, 
1:21040 (SAND-76-0209) 
PLANTS/PHOTOSYNTHESIS 
Diurnal course of photosynthesis in Myriophyllum spicatum and 
Oedogonium, 1:21097 
Flower power: prospects for photosynthetic energy, 1:19640 
PLANTS/POLLUTION 
Detection of point sources of air pollution using ERTS-1 data 
ey Resources Technology Satellite), 1:20907 (PERC/RI- 
1) 
Environmental monitoring report, Sandia Laboratories 1975, 
1:21040 (SAND-76-0209 ) 
PLANTS/PRODUCTIVITY 
Annual production and disappearance of detritus on three South 
Carolina old fields, 1:21004 
PLANTS/RADIOSENSITIVITY 
Radiosensitivity studies with woody plants. III. Predictions of 
limits of probable acute and chronic LD,. values from 
lognormal distributions of interphase chromosome volumes in 
gymnosperms (Gamma radiation), 1:21225 
PLANTS/SENSITIVITY 
Some sensitivity analyses of an hourly soil-plant water relations 
model, 1:20974 (ORNL/TM-5343) 
PLANTS/TAXONOMY 
Radiosensitivity studies with woody plants. III. Predictions of 
limits of probable acute and chronic LD,» values from 
lognormal distributions of interphase chromosome volumes in 
gymnosperms (Gamma radiation), 1:21225 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
QUIESCENT PLASMA 
SOLID-STATE PLASMA 
PLASMA/BIBLIOGRAPHIES 
Electron beam fusion (a bibliography with abstracts). Report for 
1964-Oct 1975, 1:22277 (NTIS/PS-75/784) 
PLASMA/BOLTZMANN-VLASOV EQUATION 
Integration of the three-dimensional Vlasov equation for a 
magnetized plasma, 1:22076 (MATT-1244) 
PLASMA/BOUNDARY LAYERS 
RINGBOOG: a toroidal discharge in a gas blanket, 1:22209 
(CONF-750905-P1) 
PLASMA/CYCLOTRON RADIATION 
Correlation effects in cyclotron radiation from plasmas, 1:22057 
(CONF-750905-P1) 
PLASMA/ELECTROMAGNETIC RADIATION 
Interaction of intense electromagnetic radiation with plasma, 
1:22154 (CONF-750905-P2) 
Investigations of interaction of decimeter band hf oscillations 
with plasma on TM-3 unit with currents, 1:22168 
PLASMA/ELECTRON BEAM INJECTION 
Injection of a 500 AMP. R.E.B. in a plasma, 1:21945 (CONF- 
750905-P1) 
PLASMA/ENERGY-LEVEL TRANSITIONS 
Measurement of hydrogen n-a Stark profiles in a turbulent 
plasma, 1:22051 
PLASMA/ION-ION COLLISIONS 
Large energy transfer reactions in ion slowing-down problems: 
their effect on plasma properties and a multigroup method to 
take them into account, 1:22075 (MATT-1235) 
PLASMA/KINETIC EQUATIONS 
General plasma physics I, 1:22082 (TID-27038) 


PLASMA DIAGNOSTICS/HOLOGRAPHY 


PLASMA/KINETICS 
Progress report No. 116. Interim report (Cambridge Research 
Lab. of Electronics, MIT), 1:22018 (AD-A-015515) 
PLASMA/LASER RADIATION 
Interaction of an intense laser field with a plasma: a kinetic 
approach, 1:22153 (CONF-750905-P1) 
Laser light absorption due to self-generated magnetic fields, 
1:22167 (UCRL-77717) 
PLASMA/MAGNETIC FIELDS 
MAFJ: some simple additions to MAFCO (Generates magnetic 
fields resulting from collections of current elements, for CDC 
7600 computer), 1:22374 (UCRL-51806) 
PLASMA/MEETINGS 
Seventh European conference on controlled fusion and plasma 
physics, Lausanne, Switzerland, 1-5 September 1975. Volume 
I. Contributed papers, 1:22019 (CONF-750905-P1) 
Seventh European conference on controlled fusion and plasma 
physics, Lausanne, Switzerland, 1-5 September 1975. Volume 
Il. Invited papers, supplementary papers, post-deadline papers, 
1:22182 (CONF-750905-P2) 
PLASMA/PERTURBATION THEORY 
Time-independent canonical perturbation theory for nearly 
multiple-periodic systems, 1:21465 (IPPCZ-187) 
PLASMA/POPULATION INVERSION 
Observation of inverted population levels in the FM-1 Spherator, 
1:22038 (MATT-1241) 
PLASMA/RADIATIONS 
Resonance emission of magnetoactive plasma from the open 
planar periodical waveguide, 1:22046 
PLASMA/RESEARCH PROGRAMS 
Semiannual status report No. 127, | July through 31 Dec 1974, 
1:20525 (AD-A-010925) 
Thermonuclear Division annual p for period 
ending December 31, 1975, 1:22197 (ORNL-5154) 
PLASMA/SURFACE PROPERTIES 
Surface impedance of a plasma with specular-diffuse scattering 
of particles on the boundary. I, 1:22090 
PLASMA/TURBULENCE 
Small scale structure in the wall region of a turbulent boundary 
layer, 1:22087 
PLASMA ACCELERATION/PLASMA GUNS 
Magnetic field annihilation of impulsive current sheets. Interim 
scientific progress report, 1:22017 (AD-A-008846) 
PLASMA BETATRONS/BREMSSTRAHLUNG 
Measurement of the energy spectrum of pulsed bremsstrahlung 
and computer analysis, 1:20579 
PLASMA (BLOOD) 
See BLOOD PLASMA 
PLASMA CONFINEMENT/BOUNDARY LAYERS 
Wall-confined, 8 > 1, plasma physics, 1:21909 (CONF-750905- 
Pl) 
PLASMA CONFINEMENT/CUSPED GEOMETRIES 
Plasma confinement by localized cusps, 1:22140 
PLASMA CONFINEMENT/ELECTROSTATICS 
Potential well formation in electrostatic confinement devices. 
Technical progress report, 1:21953 (COO-2323-5) 
PLASMA CONFINEMENT/IMPURITIES 
Possibility of using turbulent plasma blanket, 1:21910 (CONF- 
750905-P1) 
PLASMA DIAGNOSTICS 
Application of an approximate image equation for the 
description of the Kracik-Sprachta method dealing with the 
excitated atom concentration measuring and its usage for 
relative concentration measuring under simplified conditions, 
1:21998 (IPPCZ-196) 
Determining the parameters of a plasma by the magnitude of its 
absorption coefficient, 1:22012 
PLASMA DIAGNOSTICS/ELECTRIC PROBES 
Measurement of potential distribution and cathode fall in 
beam ined discharges, 1:22003 (LA-UR-76- 


1 123) 
Symmetrical model for cylindrical and spherical collectors in a 
flowing collisionless plasma, 1:22011 
PLASMA DIAGNOSTICS/ELECTRON BEAMS 
Evaluation of beam diagnostic techniques. Final report, Apr 
1972-Apr 1973, 1:22099 (AD/A-004969) 
Influence of fluctuations on electron beam diagnostics, 1:22014 
PLASMA DIAGNOSTICS/ELECTROSTATIC PROBES 
Analysis and synthesis of digital circuits for a computer of 
specific purposes, 1:21996 (INIS-mf-2058) 
PLASMA DIAGNOSTICS/EMISSION SPECTRA 
Density diagnostics of supercompressed laser-thermonuclear 
targets, 1:21993 (CONF-750905- P2) 
Plasma impurity study using infrared and optical emission 
analysis. Report No. 68, 1:21994 (COO-2456-31) 


PLASMA DIAGNOSTICS/HOLOGRAPHY 


PLASMA DIAGNOSTICS/HOLOGRAPH 
Holographic mi y of Tri ieee plasmas with 
frequency-tripled probe pulses, 1:22098 
PLASMA DIAGNOSTICS/INTERFEROMETRY 
Multichannel wave interferometry, 1:22005 (MATT-1176) 
Submillimeter laser interferometer for plasma diagnostics, 
1:22013 
PLASMA DIAGNOSTICS/ION BEAMS 
Spatially resolved instability measurements with a heavy ion 
beam probe, 1:21986 (CONF-750905-P1) 
PLASMA DIAGNOSTICS/ION PROBES 
Theory for ion number density calculated from the saturation 
ion probe current at intermediate pressures 0.2-3.0 torr in 
argon, 1:22001 (IPPCZ-196) 
PLASMA DIAGNOSTICS/LASER RADIATION 
Experimental investigation of laser heated plasma in a solenoidal 
magnetic field, i:21990 (CONF-750905-P1) 
Laser-plasma interactions in intense magnetic fields, 1:21989 
(CONF-750905-P1) 
Laser scattering measurements of the heating of a plasma by an 
intense electron beam, 1:21944 (CONF-750905-P1) 
Scattering measurments on the heating of an underdense plasma 
by an intense CO, laser beam, 1:21988 (CONF-750905-P1) 
Two-dimensional interferometric measurements of a laser- 
produced plasma in a strong magnetic field, 1:21987 (CONF- 
750905-P1) 
PLASMA DIAGNOSTICS/LINE BROADENING 
Experimental investigation of Stark broadening and plasma 
polarization shift of ionized helium resonance lines, 1:22016 
PLASMA DIAGNOSTICS/MAGNETIC PROBES 
Design and construction of small magnetic probes for a toroidal 
plasma machine. Abstracts of papers, 1:21997 (INIS-mf-3010) 
PLASMA DIAGNOSTICS/MAGNETOACOUSTIC WAVES 
Use of magnetoacoustic oscillations as a plasma diagnostic 
technique, 1:21995 (INIS-mf-1998) 
PLASMA DIAGNOSTICS/POSITRON BEAMS 
Possibility of construction of a high-intensity pulse induction 
accelerator with laser injection for corpuscular diagnostics of 
laser plasmas, 1:22015 
PLASMA DIAGNOSTICS/SCHLIEREN METHOD 
Schlieren system with ruby laser, 1:22000 (IPPCZ-196) 
PLASMA DIAGNOSTICS/SI SEMICONDUCTOR DETECTORS 
Plasma measurements with surface barrier detectors, 1:22009 
(UCRL-71532) 
PLASMA DIAGNOSTICS/TIME-OF-FLIGHT METHOD 
A time-of-flight method for the detection of metastable atoms 
effusing from a positive column, 1:21999 (IPPCZ-196) 
PLASMA DRIFT/TRANSPORT THEORY 
Anomalous ion transport in a magnetized discharge plasma, 
1:22065 (CONF-750905-P 1) 
Diffusion in the levitated toroidal octupole, 1:22088 
New fluid theory of the dissipative trapped-ion instability, 
1:22064 (CONF-750905-P 1) 
Renormalized turbulent transport theory in strongly magnetized 
plasma, 1:22067 (CONF-750905-P1) 
Theory of anomalous electron transport, 1:22066 (CONF- 
750905-P1) 
PLASMA EXPANSION/RECOMBINATION 
Expansion of a multiply-ionized plasma in vacuum, 1:22091 
PLASMA FOCUS DEVICES/MATHEMATICAL MODELS 
Model of the nonhydrodynamic stage of a plasma focus (z pinch 
sausage-type instability), 1:22084 (UCRL-Trans-11041) 
Theoretical model for the Mather-type plasma focus, 1:22062 
(CONF-750905-P1) 
PLASMA FOCUS DEVICES/NEUTRON FLUX 
Plasma focus as a pulsed source of neutrons in fusion reactions, 
1:22040 (UCRL-Trans-11042) 
PLASMA FOCUS DEVICES/NEUTRON RADIOGRAPHY 
Neutron radiography with the plasma focus, 1:22045 
(LIB/Trans-573) 
PLASMA FOCUS DEVICES/NEUTRON SPECTRA 
Study of the neutron emission and turbulence in the focus 
experiment with a time resolution on the order of a 
nanosecond, 1:22311 (UCRL-Trans-10801 ) 
PLASMA FOCUS DEVICES/PLASMA DIAGNOSTICS 
Dependence of focus intensity on mass and field distribution, 
1:21985 (CONF-750905-P1) 
Investigations of the F-20 plasma-focus machine by means of 
laser interferometry, 1:21984 (CONF-750905-P1) 
Time and space resolved measurements of density and x-ray 
=_— of the NESSI plasma focus, 1:21982 (CONF-750905- 
1) 
PLASMA FOCUS DEVICES/PLASMA MACROINSTABILITIES 
Theoretical model for the Mather-type plasma focus, 1:22062 
(CONF-750905-P1) 
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PLASMA FOCUS DEVICES/PLASMA MICROINSTABILITIES 

Microinstabilities connected with neutron emission and 
electromagnetic radiation in the plasma focus, 1:22109 
(CONF-750905-P1) 

PLASMA FOCUS DEVICES/PLASMA SHEATH 

Analytic solutions for the motion of the axial symmetric current 

sheath in a plasma focus, 1:22063 (CONF-750905-P1) 
PLASMA FOCUS DEVICES/THERMONUCLEAR REACTIONS 

D(d,n)*He and secondary T(d,n)*He reactions in focused 
plasmas, 1:22021 (CONF-750905-P1) 

PLASMA FOCUS DEVICES/TWO-DIMENSIONAL 

CALCULATIONS 

Two-dimensional hydrodynamic model of a plasma Z- 
pinch focus, 1: 22083 

PLASMA FOCUS DEVICES/X-RAY SPECTRA 

Time and space resolved measurements of density and x-ray 
emission of the NESSI plasma focus, 1:21982 (CONF-750905- 
Pl) 

Time and space resolved study of x-ray emitting zones in a 24 
kJ-Mather type plasma focus, 1:21983 (CONF-750905-P1) 

PLASMA GUNS/ENERGY LOSSES 

Wall loss limits in Hall accelerators, 1:22024 (CONF-750905- 
Pl) 

PLASMA GUNS/MAGNETIC FIELDS 

Magnetic field annihilation of impulsive current sheets. Interim 
scientific progress report, 1:22017 (AD-A-008846) 

PLASMA GUNS/OPERATION 

Gasdynamical structure of the initial part of supersonic streams 

of a plasma from a ical source, 1:22043 
PLASMA GUNS/PERFORMANCE 

Calculations of the accelerator and measurements of parameters 
of the deuterium plasma flow with stagnation temperature 
about | KeV and total directed kinetic energy about 100KJ, 
1:22061 (CONF-750905-P1) 

PLASMA GUNS/PLASMA DENSITY 

Determination of the mass of plasma cluster in railway 

accelerator, 1:22034 (IPPCZ-196) 
PLASMA GUNS/PLASMOIDS 
Analysis of the self-pulsing operation of a plasma gun by circuit 
theory, 1:21870 
PLASMA HEATING 
See also HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 
PLASMA HEATING/ACOUSTIC HEATING 

lon-acoustic heating from renormalized turbulence theory, 

1:21978 
PLASMA HEATING/ADIABATIC COMPRESSION HEATING 

Heating and thermoinsulation of the plasma column in adiabatic 
compression in the Tuman-2 device, 1:21877 (CONF-750905- 
Pl) 

Heating process in experiments of plasma injection and adiabatic 
compression (PIACE), 1:21887 (CONF-750905-P1) 

PLASMA HEATING/ALFVEN WAVES 

Alfven wave heating in the continuum by kink-like modes, 
1:21932 (CONF-750905-P1) 

Alfven wave heating of fusion plasmas, 1:21933 (CONF-750905- 
Pl) 

Nonlinear behavior and strong damping of large amplitude 
Alfven waves, 1:21929 (CONF-750905-P1) 

Parametric decay of ‘kinetic Alfven wave’’ and its application 
to plasma heating, 1:21959 (MATT-1232) 

R.F. heating by means of bounded Alfven wave resonances in 
magnetically inhomogeneous plasmas, 1:21930 (CONF- 
750905-P1) 

PLASMA HEATING/BEAM INJECTION HEATING 

Electron beam heating of linear fusion devices, 1:21967 (SAND- 
76-5122(Vol.2)) 

Energy deposition into dense collisionless plasmas by rotating 
beams. Interim report, 1:21872 (AD-A-014508) 

Heating of linear and toroidal fusion devices by high intensity 
electron beams, 1:21943 (CONF-750905-P1) 

High-power neutral-beam heating in the adiabatic toroidal 
compressor, 1:21958 (MATT-1202) 

Injection of a high intensity REB into a tokamak, 1:21882 
(CONF-750905-P1) 

Interaction between an injected REB and a tokamak plasma, 
1:21965 (SAND-76-5122(Vol.2)) 

Laser scattering measurements of the heating of a plasma by an 
intense electron beam, 1:21944 (CONF-750905-P1) 

Results from the triton electron beam-plasma interaction 
experiment, 1:21966 (SAND-76-5122(Vol.2)) 

PLASMA HEATING/COLLISIONAL HEATING 

Collisional effects on electron heating due to parametric 

instability, 1:21979 
PLASMA HEATING/ECR HEATING 

Electron cyclotron resonance heating on TM-3 Tokamak at 

magnetic fields up to 25 kOe, 1:21919 (CONF-750905-P1) 


OCTOBER 1976 


High power electron cyclotron heating in ISX and ORMAK 
pgrade at ORNL, 1:21964 (ORNL/TM-5425) 
PLASMA HEATING/ELECTROMAGNETIC RADIATION 

Experimental investigation of the interaction of modulated UHF 
oscillations with plasma, 1:21935 (CONF-750905-P1) 

Theory of electroacoustic waves in plasma, 1:21926 (CONF- 
750905-P1) 

PLASMA HEATING/ELECTRON BEAM INJECTION 

Plasma heating by relativistic electron beams: correlations 
between experiment and theory, 1:21968 (SAND-76- 
$122(Vol.2)) 

PLASMA HEATING/HIGH-FREQUENCY HEATING 

Absorption of electromagnetic waves in a radially 
inhomogeneous plasma at high magnetic fields, 1:22160 
(IPPCZ-194) 

Absorption of the microwave power in a toroidal plasma, 
1:21928 (CONF-750905-P1) 

Collisionless dissipation of microwave radiation in bounded 
plasma, 1:21936 (CONF-750905-P1) 

Electromagnetic resonance cones in a bounded inhomogeneous 
plasma, 1:21927 (CONF-750905-P1) 

Experimental investigation of the influence of limiters in r.f. 
heating discharges, 1:21937 (CONF-750905-P1) 

Microwave heating of plasma, 1:21971 (ORNL-tr-4079) 

Parametric heating of plasmas of thermonuclear interest, 
1:21950 (CONF-750905-P2) 

Plasma heating in a toroidal trap by a helical H.F. multipole 
magnetic field, 1:21923 (CONF-750905-P1) 

Quasi-linear approach to the absorption of an RF field and 
heating of a magnetized plasma, 1:21925 (CONF-750905-P1) 

Self-consistent microwave plasma heating rates, 1:21969 
(SAND-76-5122(Vol.2)) 

Wave propagation and rf plasma heating near and above the 
lower hybrid frequency in the W II A stellarator, 1:21922 
(CONF-750905-P1) 

PLASMA HEATING/HYBRID RESONANCE 

Filamentation of lower hybrid waves, 1:21956 (COO-3004-12) 

Plasma electron heating at frequencies above the lower-hybrid 
frequency by parametric effects in a bounded plasma, 1:21924 
(CONF-750905-P 1) 

PLASMA HEATING/ICR HEATING 

Fast magnetosonic wave heating at the second ion-cyclotron 
harmonic in tokamak plasmas, 1:21920 (CONF-750905-P1) 

Transformation of electron sound waves in a hot-ion plasma, 
1:21921 (CONF-750905-P1) 

PLASMA HEATING/ION ACOUSTIC WAVES 

Filamentation instability of an ion-sound wave, 1:21931 (CONF- 
750905-P1) 

PLASMA HEATING/MAGNETIC COMPRESSION 

Shaping and compression experiments in a small, multipole 
tokamak, 1:21878 (CONF-750905-P1) 

PLASMA HEATING/NEUTRAL ATOM BEAM INJECTION 

Accelerators for the fusion program. Interim report, 1:22250 
(AD-A-013638/2ST) 

PLASMA HEATING/PARAMETRIC INSTABILITIES 

Plasma heating at frequencies near the lower hybrid, 1:21980 

PLASMA HEATING/PLASMA SIMULATION 

Development and applications of the Fontenay transport code, 
1:21879 (CONF-750905-P1) 

PLASMA HEATING/RADIOWAVE RADIATION 

Experiments on magnetoacoustic oscillations in a rotating 
plasma, 1:21934 (CONF-750905-P1) 

PLASMA HEATING/SHOCK HEATING 

Belt Pinch II experiment with improved shock heating, 1:21895 
(CONF-750905-P1) 

Fast theta-pinch plasma heating experiments, 1:21898 (CONF- 
750905-P1) 

Heating and ionisation in MHD shock waves propagating into 
partially ionized plasma, 1:21907 (CONF-750905-P1) 

Heating of plasma by a collisionless shock in the longitudinal 
magnetic field at various Alfven Mach-number, 1:21908 
(CONF-750905-P1) 

Investigation of high-temperature plasma obtained by 
hydrodynamical effect of shocking and heating, 1:21905 
(CONF-750905-P1) 

Possibility of plasma acceleration and heating in the high-current 
pulse discharge in a cumulative zone, 1:21906 (CONF- 
750905-P1) 

Transport phenomena in highly ionized shock-heated gases. 
Final report, 15 Mar 1974-28 Feb 1975, 1:21871 (AD-A- 
012593) 

PLASMA HEATING/TURBULENT HEATING 

Anomalous ion heating and thermal energy transport, 1:21903 
(CONF-750905-P1) 

Anomalous resistance and turbulent heating in a Q-machine, 
1:21940 (CONF-750905-P1) 


PLASMA MICROINSTABILITIES/CYCLOTRON 


Determination of microfields in a turbulent plasma by optical 
and far-infrared spectroscopy, 1:21942 (CONF-750905-P1) 

Early stages of the evolution of the electron distribution function 
under an applied electric field, 1:21964 (CONF-750905-P1) 

Heating of plasmas by current-induced turbulence in a small 
tokamak, 1:21938 (CONF-750905-P1) 

lon-acoustic heating from renormalized turbulence theory, 
1:21978 

Mass dependence of ion heating in turbulently heated plasmas 
(THE MACH II), 1:21941 (CONF-750905-P1) 

Microwave scattering from a turbulently heated plasma, 1:21901 
(CONF-750905-P1) 

Numerical results for the high frequency conductivity of a 
turbulent plasma, 1:21902 (CONF-750905-P1) 

Plasma behaviour in strong electric fields: a comparison between 
computer and laboratory experiments, 1:21939 (CONF- 
750905-P1) 

Turbulent heating in a beam plasma system, 1:21977 

PLASMA HEATING/TWO-STREAM INSTABILITY 
Heating of linear and toroidal fusion devices by high intensity 
electron beams, 1:21943 (CONF-750905-P1) 
PLASMA INSTABILITY 
See also PLASMA MACROINSTABILITIES 
PLASMA MICROINSTABILITIES 
Electromagnetic current instabilities, 1:22132 
PLASMA INSTABILITY/EXPLOSIVE INSTABILITY 

Limitation of an explosive instability of two counterstreaming 
electron beams, 1:22118 (IPPCZ-196) 

PLASMA INSTABILITY/PARAMETRIC INSTABILITIES 

Parametric instability and turbulence of a plasma, 1:22119 
(IPPCZ-196) 

Parametric instabilities arising from whistler wave resonance 
cone, 1:22111 (CONF-750905-P1) 

PLASMA JETS/HEAT TRANSFER 

Experimental heat transfer investigations in an argon plasma jet, 

1:22033 (IPPCZ-196) 
PLASMA MACROINSTABILITIES 

Chronicle of iron-current instabilities: old and new, 1:22102 
(CONF-750905-P1) 

Non circular cross-section tokamaks: exact solutions of MHD 
equilibrium and stability limit near the axis, 1:22070 (CONF- 
750905-P1) 

PLASMA MACROINSTABILITIES/FLUTE INSTABILITY 

Stability of theta-pinch plasma in multiple mirror field, 1:22108 
(CONF-750905-P1) 

PLASMA MACROINSTABILITIES/KINK INSTABILITY 

Numerical studies of nonlinear evolution of kink model in 
tokamaks, 1:22117 (COO-3237-52) 

PLASMA MACROINSTABILITIES/PARAMETRIC 

INSTABILITIES 

Nonlinear saturation in parametric excitation of Alfven waves, 
1:22171 

Nonlinear stabilization of the parametric electrostatic 
instabilities in a magnetized plasma, 1:22129 

PLASMA MACROINSTABILITIES/STABILIZATION 

Dynamic stabilization of a disruptive instability in tokamaks, 
1:22101 (CONF-750905-P1) 

Feedback stabilization of trapped particle instabilities, 1:22103 
(CONF-750905-P1) 

Scyllac ‘‘derated’’ feedback sector experiments, 1:22107 
(CONF-750905-P1) 

PLASMA MACROINSTABILITIES/TRAPPED-PARTICLE 

INSTABILITY 

Dissipative trapped electron modes in the presence of impurities, 
1:22124 (ORNL/TM-5287) 

Feedback stabilization of trapped particle instabilities, 1:22103 
(CONF-750905-P1) 

New fluid theory of the dissipative trapped-ion instability, 
1:22064 (CONF-750905-P1) 

Nonlinear saturation of the dissipative trapped-ion mode by 
mode coupling, 1:22122 (MATT-1259) 

Trapped electron instabilities driven by magnetic curvature 
drifts, 1:22131 

Trapped electron instability, 1:22110 (CONF-750905-P1) 

PLASMA MICROINSTABILITIES 
See also DRIFT INSTABILITY 

Low frequency instabilities in streaming plasmas with anisotropic 
pressures, 1:22114 (CONF-750905-P1) 

PLASMA MICROINSTABILITIES/CYCLOTRON INSTABILITY 

Anomalous transport coefficients for HANE applications due to 
plasma microinstabilities. Memorandum report, 1:21441 (AD- 
A-014411) 

Nonlinear space-time evolution of the electron cyclotron 
instability in a beam-plasma experiment, 1:22112 (CONF- 
750905-P1) 


PLASMA MICROINSTABILITIES/CYCLOTRON 


Qualitative explanation for the saturation and decay of the 
electron cyclotron instability in a beam-plasma system, 
1:22113 (CONFo750905-P1) 

Resonance instability of a bounded plasma with inhomogeneous 
electron velocity profile, 1:22133 

PLASMA MICROINSTABILITIES/DRIFT INSTABILITY 

Dissipative universal instability due to trapped electrons in 
toroidal systems and anomalous diffusion, 1:22139 

Effects of a magnetic field gradient on the lower hydrid drift 
instability, 1:22136 

Electrostatic trapping and the linear and nonlinear evolution of 
dissipative trapped electron instabilities, 1:22138 

Grad B drift instability in a tokamak, 1:22104 (CONF-750905- 
Pl) 

Minimum drift velocity for instability in current-carrying, non- 
Maxwellian plasmas, 1:22125 (TRITA-EPP-75-16) 

PLASMA MICROINSTABILITIES/ION WAVE INSTABILITY 

Anomalous transport coefficients for HANE applications due to 
plasma microinstabilities. Memorandum report, 1:21441 (AD- 
A-014411) 

PLASMA MICROINSTABILITIES/LOSS CONE INSTABILITY 

Experiment on the hf elimination of the cone losses in the 
mirror machine, 1:22105 (CONF-750905-P1) 

PLASMA MICROINSTABILITIES/STABILIZATION 

Feedback stabilization of weakly turbulent mirror plasma, 
1:22106 (CONF-750905-P1) 

PLASMA MICROINSTABILITIES/TWO-STREAM 

INSTABILITY 

Anomalous transport coefficients for HANE applications due to 
plasma microinstabilities. Memorandum report, 1:21441 (AD- 
A-014411) 

Plasma formation and excitation of oscillations in 

counterstreaming electron beams, | :22134 

Velocity-space stability of g-ion tokamak 
plasmas, 1:22121 (MATT-1233) 

PLASMA PRODUCTION/ELECTRON BEAMS 

Considerations in the design of elect beam-ind 
reactor systems, 1:22288 

Electron beam fusion (a bibliography with abstracts). Report for 
1964-Oct 1975, 1:22277 (NTIS/PS-75/784) 

Investigations on the powerful electron beam application for 
thermonuclear fusion initiation, 1:22273 (CONF-750905-P2) 

Target irradiation studies using relativistic electron beams, 
1:22272 (CONF-750905-P 1) 

Thin shell targets for neutron-producing implosions 
power electron beams, 1:22279 (SAND-76-0158) 

PLASMA PRODUCTION/ION BEAMS 

Study of the acceleration, focussing, and bunching of ions by 
electronic space charge for pellet fusion. Technical progress 
report, 1:22276 (COO-2765-2) 

PLASMA PRODUCTION/LASER RADIATION 

Laser irradiation of thin plastic targets with a 10.6 wm CO, 

laser, 1:22282 (UCRL-77080) 
PLASMA SHEATH/TURBULENCE 
Experimental study of the microturbulence in the collisionfree 
sheath of a @-pinch, 1:22048 (CONF-750905-P1) 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
ION ACOUSTIC WAVES 
PLASMA WAVES/CONSERVATION LAWS 

A general derivation of the conservation equation for wave 

action. Memorandum report, 1:22141 (AD-A-009797) 
PLASMA WAVES/COUPLING 

Wave coupling in a narrow inhomogeneous layer of the 

magnetoactive plasma, 1:22147 (CONF-750905-P1) 
PLASMA WAVES/DAMPING 

Damping of plasma waves in hot weakly inhomogeneous 

magnetized plasma, 1:22144 (CONF-750905-P1) 
PLASMA WAVES/DISPERSION RELATIONS 
A general derivation of the conservation equation for wave 
action. Memorandum report, 1:22141 (AD-A-009797) 
PLASMA WAVES/ENERGY TRANSFER 
Collisionless absorption of waves in plasma, 1:22172 
PLASMA WAVES/ENERGY TRANSPORT 
Cross-field energy transport by plasma waves, 1:22174 
PLASMA WAVES/INTERACTIONS 

Harmonic generation by a four-wave process, 1:22151 (CONF- 
750905-P1) 

Non-linear interaction of waves in an inhomogeneous beam- 
plasma medium, 1:22146 (CONF-750905-P1) 

PLASMA WAVES/LANDAU DAMPING 
Experimental studies of lower hybrid wave propagation, 1:22176 
PLASMA WAVES/PARAMETRIC INSTABILITIES 

Parametric decay of electromagnetic waves into two plasmons 

and its consequences, 1:22175 
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PLASMA WAVES/TURBULENCE 
Turbulence spectrum of intense shortwave plasma oscillations, 
1:22170 
PLASMA WAVES/WAVE PROPAGATION 
Stationary flow in gas-kinetics confinement of a magnetized 
plasma, 1:22150 (CONF-750905-P1) 
Theory of electroacoustic waves in plasma, 1:21926 (CONF- 
750905-P1) 
Wave packets in an absorptive and strongly dispersive medium. 
Research report, 1:22166 (PB-238960) 
PLASMASPHERE/ELECTRON DENSITY 
Pitch angle diffusion of relativistic electrons in the plasmasphere, 
1:21460 
PLASTIC SCINTILLATION DETECTORS/LOGARITHMIC 
RATEMETERS 
Design of a digital logarithmic ratemeter circuit (For plastic 
scintillation flow counter for measuring tritiated water vapor 
in air), 1:20676 
PLASTICITY 
Internal variable theory of plasticity based on dislocation 
mechanics, 1:19884 (UCRL-52062) 
PLASTICS 
See also PERSPEX 
POLYACRYLATES 
POLYETHYLENES 
POLYURETHANES 
Materials oriented approach to training plastics technicians, 
1:20108 (SAND-75-5882) 
PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/BINDING ENERGY 
Physical studies on the binding of cis-d 
platinum(i!) to DNA and homopoly 
*SPt tracer techniques), 1:21193 
PLATINUM/CATALYTIC EFFECTS 
Heterogeneous catalysis in fluoride melts: reduction of 
uranium(V) and niobium(IV) by hydrogen, 1:20277 (CONF- 
760521-1) 
PLATINUM/HYPERFINE STRUCTURE 
Analysis of the configurations 5d*6s? in Pt I through Hg III and 
5d°6P in Pt I through Bi VI, 1:21488 
PLATINUM 194/MUONIC ATOMS 
Muonic x-ray studies, 1:21493 (ORO-2434-12) 
PLATINUM 195/ENERGY LEVELS 
Decay schemes and nuclear reactions, 1:21768 (ORO-2434-12) 
PLATINUM 196/MUONIC ATOMS 
Muonic x-ray studies, 1:21493 (ORO-2434-12) 
PLATINUM ALLOYS 
See also PLATINUM BASE ALLOYS 
PLATINUM ALLOYS/WELDING 
Parallel gap welding to thick film metallization, 1:19897 (SAND- 
76-5119) 
PLATINUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Defects in metal crystals. Progress report, May 1, 1975-April 30, 
1976 (W-Re; Pt-Au; Mo-Ti), 1:20021 (COO-3158-48) 
PLOTTERS/COMPUTER CODES 
PLOT40, a routine using disk storage for input, 1:22358 (SLA- 
73-0148) 
PLUMES/AERIAL MONITORING 
Climate and weather: natural and anthropogenic perturbations 
(Natural and anthropogenic variations), 1:20860 (BNWL- 
2000(Pt.3)) 
PLUMES/DIFFUSION 
Scanning thermal plumes, 1:20959 
Simple development of covariant differentiation (Meteorological 
factors affecting plume diffusion in Oregon and Washington), 
1:20856 (BNWL-2000(Pt.3)) 
PLUMES/ENVIRONMENTAL EFFECTS 
Detection of point sources of air pollution using ERTS-1 data 
(Earth Resources Technology Satellite), 1:20907 (PERC/RI- 
76/1) 
PLUMES/FLUID FLOW 
Buoyant jets in confined surroundings, 1:21053 
PLUMES/PHOTOG RAPHY 
Climate and weather: natural and anthropogenic perturbations 
(Natural and anthropogenic variations), 1:20860 (BNWL- 
2000(Pt.3)) 
PLUMES/SIMULATION 
Analysis of submerged thermal discharge from ocean-sited 
power plants, 1:21054 
PLUTONIUM/ADSORPTION 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
PLUTONIUM/AVAILABILITY 
Plutonium availability from LWR-reprocessing in the FRG, EG 
and USA, 1:19204 (IAEA-175) 
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PLUTONIUM/BIOLOGICAL RADIATION EFFECTS 
Hematological effects of parenterally administered plutonium in 
mammals (Reissue of 1947 report on biological effects of Pu), 
1:21285 (CH-3783) 
Survival and growth of plutoni i ted animals (Reissue of 
— on Pu lethality in mice and rats), 1:21283 (CH- 
PLUTONIUM/CARCINOGENESIS 
Mammalian biology group (Hazards of Pu, ?'°Po, x radiation, 
™Se, “Co, and 1:21267 (LA-6313-PR) 
PLUTONIUM/CHEMICAL PREPARATION 
Methods (Reissue of 1947 report on Pu preparation for injection 
and tissue distribution), 1:21281 (CH-3783) 
PLUTONIUM/COMPATIBILITY 
Destructive analysis of neutron sources, 1:20004 
PLUTONIUM/COST 
Notes on the evolution of the price of plutonium, 1:19209 
(IAEA-175) 
Value of plutonium, 1:19211 (IAEA-175) 
PLUTONIUM/DIFFUSION 
Annual report, 1973, 1:18755 (ERDA-tr-142) 
PLUTONIUM/ELECTROLYSIS 
Process for separately recovering uranium, transuranium 
elements, and fission products of uranium from atomic reactor 
fuel (Patent; electrolytic extraction), 1:18717 
PLUTONIUM/ENVIRONMENTAL EFFECTS 
Environmental impacts of nuclear power, 1:19489 (CONF- 
750733-) 
Industrial hygiene group (Health hazards of environmental 
pollutants), 1:20893 (LA-6313-PR) 
PLUTONIUM/EXTRACTION CHROMATOGRAPHY 
Method for extracting plutonium from the end streams of a 
reprocessing plant for HTR fuel elements, 1:18716 (RFP- 
Trans-191) 
PLUTONIUM/FLOCCULATION 
Removal of radioactive contaminants from aqueous laboratory 
wastes by chemical treatment, 1:18748 (LA-UR-76-995) 
PLUTONIUM/GAMMA SPECTROSCOPY 
Determination of plutonium content in solid waste drums. 
Experience of the plutonium fuel fabrication facility, 1:18731 
PLUTONIUM/HEALTH HAZARDS 
Industrial hygiene group (Health hazards of environmental 
pollutants), 1:20893 (LA-6313-PR) 
Mammalian biology group (Hazards of Pu, *!°Po, x radiation, 
™Se, Co, "Sn, and 1:21267 (LA-6313-PR) 
PLUTONIUM/INGESTION 
Effects of ingested plutonium (Reissue of 1947 report on tissue 
distribution of ingested Pu), 1:21284 (CH-3783) 
PLUTONIUM/INHALATION 
Industrial hygiene group (Health hazards of environmental 
pollutants), 1:20893 (LA-6313-PR) 
PLUTONIUM/MATERIALS HANDLING 
Surface dose from plutonium (Dose rate during feed 
processing), 1:21228 (HW-51317) 
PLUTONIUM/RADIATION HAZARDS 
Surface dose from plutonium (Dose rate during feed 
processing), 1:21228 (HW-51317) 
PLUTONIUM/RADIATION MONITORING 
Design of a monitor for large boxes containing low level 
transuranic wastes, 1:18719 (ANCR-1255) 
PLUTONIUM/RECOVERY 
Evaluation of process variables in the cation exchange recovery 
of plutonium from 234-5 building sump water, 1:18737 
(BNWL-CC-759) 
Reduction of the volume and activity of alpha contaminated 
solid wastes by cryogenic crushing and leaching, 1:18759 
PLUTONIUM/RETENTION FUNCTIONS 
Metabolism of injected plutonium (Reissue of 1947 report on Pu 
tissue distribution), 1:21282 (CH-3783) 
PLUTONIUM/SEPARATION PROCESSES 
Precipitation of plutonium(IV) oxalate in Task I, 1:18706 (HW- 
27563) 
PLUTONIUM/TARGETS 
Preparation of thin actinide metal disks using a multiple disk 
casting technique, 1:20621 (AECL-5503) 
PLUTONIUM/TISSUE DISTRIBUTION 
Effects of ingested plutonium (Reissue of 1947 report on tissue 
distribution of ingested Pu), 1:21284 (CH-3783) 
Metabolism of injected plutonium (Reissue of 1947 report on Pu 
tissue distribution), 1:21282 (CH-3783) 
Methods (Reissue of 1947 report on Pu preparation for injection 
and tissue distribution), 1:21281 (CH-3783) 
Methods (Reissue of 1947 report on Pu preparation for injection 
and tissue distribution), 1:21281 (CH-3783) 


PLUTONIUM BASE ALLOYS/FABRICATION 


ety ana report: packages. LLD-1 packaging of 
fissile and other radioactive 1:20376 
(DPSPU-74-124-2(Rev.1)) 
Transportation accident risks in the nuclear power industry 
1975-2020, 1:19491 (EPA-520/3-75-023) 
PLUTONIUM/VOLTAMETRY 
Investigation into the dissolution and direct assay of high-fired 
plutonium dioxide (Fusion-melt with potassium pyrosulfate 
and sodium peroxide), 1:20168 (RFP-2402) 
PLUTONIUM 238/FLOCCULATION 
Chemical coagulation of radioactive wastes at high pH, 1:18743 
(ERDA-92(Vol.2)) 
PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 
Effect of helium bubbles at grain boundaries on the fracture 
characteristics of high-density **PuO,, 1:18812 (DP-MS-75- 
93) 
Savannah River Laboratory monthly report: **Pu fuel form 
processes, 1:18818 (DPST-76-128-1) 
PLUTONIUM 238/SPONTANEOUS FISSION 
Spontaneous fission decay constant of plutonium-238, 1:21813 
PLUTONIUM 239/BIOLOGICAL EFFECTS 
Research in radiobiology. Annual report of work in progress in 
the internal irradiation program, 1:21286 (COO-119-250) 
PLUTONIUM 239/BIOLOGICAL RADIATION EFFECTS 
Mamary neoplasia in a closed beagle colony (Sr, **Ra, **Ra, 
Pu, **Th), 1:21274 (COO-119-250) 
PLUTONIUM 239/CRITICALITY 
Calculated limiting critical concentrations of plutonium in 
natural uranium and water, 1:20369 (ORNL/TM-5443) 
PLUTONIUM 239/DEPOSITION 
Induction of osteogenic sarcoma by **PulV (polymeric) in 
beagles, 1:21272 (COO-119-250) 
PLUTONIUM 239/DIFFUSION 
Bulk monitoring of soil for low level transuranic contamination, 
1:20996 (ANCR-1255) 
PLUTONIUM 239/FISSION 
Alternative materials for microfission target pellets, 1:19236 
PLUTONIUM 239/INHALATION 
Experimental study of inhaled radioactive pollutants. I. Present 
data. II. Inventory of lesions. III. Validity of the animal model 
dose-effect relationships (Radon, **Pu, *'Am, and *“Cm), 
1:21277 (LF-tr-111) 
PLUTONIUM 239/RETENTION 
Preliminary report on the determination of micro-anatomical 
skeletal retention of **Pu in ulnae of beagles, 1:21291 (COO- 
119-250) 
PLUTONIUM 239/RETENTION FUNCTIONS 
Methods of studying the transfer of particles from the alveoiar 
space to the insterstitium and subsequent fate of the particles, 
1:21180 (LF-tr-118) 
PLUTONIUM 239/TISSUE DISTRIBUTION 
Distribution of **PulV in isolated rat liver cells, 1:21287 (COO- 
119-250) 
PLUTONIUM 239/UPTAKE 
Concentration of radium and plutonium in plasma of beagle 
puppies **Pu), 1:21288 (COO-119-250) 
PLUTONIUM 239 TARGET/FISSION YIELD 
Fast reactor fission yields for *°U, **U, **U, **Pu, and 
recommendations for the determination of burnup on FBR 
mixed oxide fuels, 1:21820 
PLUTONIUM 239 TARGET/NEUTRON REACTIONS 
Direct comparison of different experimental techniques for 
measuring neutron capture and fission cross sections for **Pu 
(0.1 to 200 keV), 1:21795 
Fast reactor fission yields for **U, **U, **U, **Pu, and 
recommendations for the determination of burnup on FBR 
mixed oxide fuels, 1:21820 
Measurement of the *Pu fission cross-section and its ratio to 
the *5U fission cross-section in the energy range from | keV 
to 1 MeV, 1:21808 
Precision measurement of prompt fission neutron spectra of 
233, 38U, and **Pu (0.10, 0.18, 0.53, 2.07 MeV), 1:21810 
PLUTONIUM 240 TARGET/NEUTRON REACTIONS 
Parameters of the subthreshold fission structure in *Pu (0.1 to 
10 keV), 1:21807 
PLUTONIUM 241/RADIATION MONITORING 
Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, *'Pu, Tc, and pollutants from fossil fuel facilities 
in surface air in Washington State), 1:20881 (BNWL- 
2000(Pt.3)) 
PLUTONIUM 241 TARGET/NEUTRON REACTIONS 
241Py neutron induced fission cross section from 0.01 eV to 50 
eV and its normalization, 1:21816 
PLUTONIUM 242 TARGET/NEUTRON REACTIONS 
keV capture cross section of **Pu (5 to 70 keV), 1:21791 
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PLUTONIUM BASE ALLOYS/FABRICATION 
Fabrication of special plutonium spheres (Pu-1% Ga), 1:19893 
(LAMS-1453) 
PLUTONIUM BASE ALLOYS/MICROSTRUCTURE 
Application of transmission electron microscopy to splat-cooled 
plutonium alloys, 1:19911 (LA-6292) 
PLUTONIUM CARBIDES/ELECTRIC CONDUCTIVITY 
Electrical and thermal transport properties of uranium and 
plutonium carbides, 1:20075 (LA-6096) 
PLUTONIUM CARBIDES/MECHANICAL PROPERTIES 
Elastic, diffusional, and mechanical — of carbide and 
nitride nuclear fuels-a review, 1:2 
PLUTONIUM CARBIDES/PHYSICAL PROPERTIES 
Chemical Engineering Division, reactor safety and physical 
property studies annual report, July 1974-June 1975, 1:19331 
(ANL-75-45) 
PLUTONIUM CARBIDES/PHYSICAL RADIATION EFFECTS 
Observations on the microstructures of mixed carbide fuel 
irradiated up to 10% burn up of heavy atoms, 1:20099 
Postirradiation results and evaluation of helium-bonded uranium- 
plutonium carbide fuel elements irradiated in EBR-II. Interim 
report (LMFBR), 1:19153 (LA-6249-MS) 
PLUTONIUM CARBIDES/SYNTHESIS 
Nuclear fuel and process of preparation thereof (Patent), 
1:18702 
PLUTONIUM CARBIDES/THERMAL CONDUCTIVITY 
Electrical and thermal transport properties of uranium and 
plutonium carbides, 1:20075 (LA-6096) 
PLUTONIUM DIOXIDE/BURNUP 
Fast reactor fission yields for **U, and 
recommendations for the determination of burnup on FBR 
mixed oxide fuels, 1:21820 
PLUTONIUM DIOXIDE/CHEMICAL REACTIONS 
Oxidation mechanism studies of T-111 alloy by ***Pu dioxide, 
1:20007 
PLUTONIUM DIOXIDE/DENSITY 
Sample preparation and analysis of large **PuO, and ThO, 
spheres, 1:20059 
PLUTONIUM DIOXIDE/DISSOLUTION 
Investigation into the dissolution and direct assay of high-fired 
plutonium dioxide (Fusion-melt with potassium pyrosulfate 
and sodium peroxide), 1:20168 (RFP-2402) 
PLUTONIUM DIOXIDE/EMBRITTLEMENT 
Effect of helium bubbles at grain boundaries on the fracture 
characteristics of high-density *PuO,, 1:18812 (DP-MS-75- 
93) 
PLUTONIUM DIOXIDE/FABRICATION 
Experience in fabrication of LWR recycle fuel (PuO,-UO,), 
1:19257 (IAEA-175) 
PLUTONIUM DIOXIDE/PHYSICAL PROPERTIES 
Chemical Engineering Division, reactor safety and physical 
property studies annual report, July 1974-June 1975, 1:19331 
(ANL-75-45) 
Properties for LMFBR safeiy analysis, 1:19132 (ANL-CEN- 
RSD-76-1(Suppl.1)) 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Cesium migration in mixed-oxide fuel pins, 1:19253 (HEDL-SA- 
970-S) 
LMFBR mixed-oxide fuels development semiannual report, 
1:19150 (HEDL-TME-75-72) 
PLUTONIUM DIOXIDE/PURIFICATION 
Removal of chloride and fluoride impurities during fabrication of 
(Pu,U )O/sub 2-x/ fuel pellets, 1:18698 (HEDL-SA-1034) 
PLUTONIUM DIOXIDE/SAFEGUARDS 
MO200: a model for evaluation safeguards through material 
accountability for a 200 tonne per year mixed-oxide fuel-rod 
fabrication plant, 1:18700 (UCRL-77495) 
PLUTONIUM DIOXIDE/SAMPLE PREPARATION 
Sample preparation and analysis of large **PuO, and ThO, 
spheres, 1:20059 
PLUTONIUM ISOTOPES/MASS SPECTROSCOPY 
Preliminary evaluation of a quadrupole mass spectrometer for 
safeguards isotope ratio measurements, 1:18794 (ICP-1085) 
PLUTONIUM NITRATES/CRITICALITY 
Criticality of plutonium-uranium nitrate solutions (LMFBR fuel 
materials), 1:20370 
PLUTONIUM NITRIDES/MECHANICAL PROPERTIES 
Elastic, diffusional, and mechanical properties of carbide and 
nitride nuclear fuels-a review, 1:20073 
PLUTONIUM OXIDES/RADIATION MONITORING 
Design of a monitor for large boxes containing low level 
transuranic wastes, 1:18719 (ANCR-1255) 
PLUTONIUM OXIDES/RETENTION FUNCTIONS 
Methods of studying the transfer of particles from the alveolar 
space to the insterstitium and subsequent fate of the particles, 
1:21180 (LF-tr-118) 
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PLUTONIUM OXIDES/TRANSPORT 

Preliminary report on special tests of plutonium oxide shipping 
containers to FAA flight recorder survivability standards, 
1:20379 (R-422207) 

PLUTONIUM RECYCLE 

A CANDU-BLW reactor designed for plutonium recycle, 
1:19129 (IAEA-175) 

Contribution to evaluation of mixed oxide core performance 
from data obtained in Italian experimental programs, 1:19260 
(IAEA-175) 

Development program for a plutonium fuelled CANDU reactor, 
1:19127 (IAEA-175) 

Electric Power Research Institute - programs on plutonium fuel 
utilization, 1:19208 (IAEA-175) 

Experience of Belgonucleaire on plutonium recycle 
configurations in LWR’s, 1:19221 (IAEA-175) 

Experience in fabrication of LWR recycle fuel (PuO,-UO,), 
1:19257 (IAEA-175) 

Heavy water critical experiments on plutonium utilization in 
advanced thermal reactor 1:19128 (IAEA-175)} 

Irradiation behaviour of LWR plutonium fuel rods, 1:19254 
(IAEA-175) 

Irradiation performance test of PuO,-UO, fuels by Saxton 
reactor, 1:19093 (IAEA-175) 

Main achievements in Italian reactors on plutonium recycle in 
thermal reactors, 1:19202 (IAEA-175) 

National programme of plutonium utilization in thermal power 
reactors, 1:19207 (IAEA-175) 

Nuclear core design and performance of KWU light water 
reactors with plutonium recycle, 1:19220 (IAEA-175) 

Plutonium availability from LWR-reprocessing in the FRG, EG 
and USA, 1:19204 (IAEA-175) 

Plutonium-recycling in thermal power reactors in the Federal 
Republic of Germany. Status report, 1:19206 (IAEA-175) 

Plutonium in high-temperature reactors, 1:19116 (IAEA-175) 

Preliminary steps towards the recycling of plutonium in Sweden, 
1:19258 (IAEA-175) 

Present status of the plutonium programme in Belgium, 1:19203 
(IAEA-175) 

Reactor physics measurements performed in critical assembly 
TCA at JAERI, 1:19222 (IAEA-175) 

Recycle of plutonium in UK thermal reactors, 1:19126 (IAEA- 
175) 

Recycling of plutonium in thermal reactors in France, 1:19255 
(IAEA-175) 

Review on plutonium recycling experiments and program in 
Japan, 1:19201 (IAEA-175) 

Significant actinide activities in the LWR and LMFBR nuclear 
fuel cycles. Final report, 1:18711 (PB-241674) 

Status of plutonium fuel utilization in the United States, 1:19256 
(IAEA-175) 

PLUTONIUM RECYCLE/ECONOMICS 

Economics of plutonium recycle in light water reactors in the 
United States, 1:19205 (IAEA-175) 

Some economic considerations on plutonium recycle in LWR’s, 
1:19210 (IAEA-175) 

PNEUMOCOCCUS 

'Diplophage’’: a bacteriophage of Diplococcus pneumoniae, 

1:21163 
POINCARE GROUPS/SU-3 GROUPS 

Can semi-leptonic deca data provide information about the 
relations between Poincare group and SU(3), 1:21699 
(CONF-750636-P2) 

POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT DEFECTS/SIMULATION 

Simulation of the evolution of defects in a lattice by Monte- 

Carlo method, 1:20032 (BNWL-tr-135) 
POLAND/ECONOMY 

Wieliczka salt mine in little Poland (History during past 1000 

years), 1:20976 (ORNL-tr-4069) 
POLAND/SALT DEPOSITS 
Salt deposits and salt mining in former Poland (Mining during 
1800's to present), 1:20977 (ORNL-tr-4066) 
Salt deposits and salt mining in former Poland (Historical 
review), 1:21338 (ORNL-tr-4067) 
Wieliczka salt mine in little Poland (History during past 1000 
years), 1:20976 (ORNL-tr-4069) 
POLAR BLACKOUT 

See POLAR-CAP ABSORPTION 
POLAR SUBSTORMS 

See MAGNETIC BAYS 
POLAR-CAP ABSORPTION 

Composite PCA '69 study. Final report, 1:21422 (AD-A- 
011602) 
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Modeling omega PCA phase advances. Research and 
—— report, Sep 1974-Feb 1975, 1:21426 (AD-A- 
ol ) 
POLARIZED TARGETS/CRYOSTATS 
Hi —— of target for intense beams, 1:20633 (BNL- 
15) 
POLARIZED TARGETS/DESIGN 
CERN frozen spin target, 1:20635 (BNL-20415) 
LAMPF polarized target program, 1:20637 (BNL-20415) 
Polarized proton target for the MPS (Multiparticle spectrometer 
(MPS)), 1:20639 (BNL-20415) 
POLARIZED TARGETS/FABRICATION 
Crystalline HD targets, 1:20638 (BNL-20415) 
POLARIZED TARGETS/HADRON-HADRON INTERACTIONS 
Low energy s-channel processes with polarized targets, 1:21583 
(BNL-20415) 
POLARIZED TARGETS/MATERIALS 
Polarized deuteron targets, 1:20634 (BNL-20415) 
POLARIZED TARGETS/MEETINGS 
Proceedings of the BNL workshop on physics with polarized 
targets, June 3-8, 1974, 1:20581 (BNL-20415) 
POLARIZED TARGETS/OPERATION 
He* cooled polarized proton target, 1:20636 (BNL-20415) 
POLARIZED TARGETS/PARTICLE INTERACTIONS 
Invariance principles and spin, 1:21592 (BNL-20415) 
POLARIZED TARGETS/SPIN ORIENTATION 
Polarized deuteron targets, 1:20634 (BNL-20415) 
POLARIZED TARGETS/SUPERCONDUCTING MAGNETS 
6 T de superconducting dipole, 1:20641 
High homogeneous field superconducting magnet for Argonne 
polarized proton target, 1:20647 
Superconducting magnet for a polarised target nuclear physics 
experiment (Includes design optimization GFUN computer 
program), 1:20643 
Uniform field superconducting magnet with good access, 
1:20642 
POLLEN/DEPOSITION 
Particulate dispersion from sources within a forest, 1:20870 
POLLUTION 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION” 
CHEMICAL EFFLUENTS 
LAND POLLUTION 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/ECONOMICS 
Economic costs of energy-related environmental pollution, 
1:19475 
POLLUTION/HAZARDS 
Principles of standards setting: the radiation experience, 1:21313 
(CONF-751022-) 
POLLUTION/HEALTH HAZARDS 
Developing a health standard from epidemiological and clinical 
data, 1:21314 (CONF-751022-) 
Problems in sampling for health impact assessment, 1:21319 
(CONF-751022-) 
POLLUTION/MATHEMATICAL MODELS 
Analytical analysis of soil-moisture and trace-contaminant 
transport, 1:20983 (ORNL/NSF/EATC-12) 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Anti-pollution apparatus (Patent), 1:20935 
Apparatus for removing nitrogen oxides from engine exhaust 
(Patent), 1:19871 
Method and system for reducing noxious components in the 
exhaust emission of internal combustion engine systems and 
particularly during the warm-up phase of the engine (Patent), 
1:19858 
POLONIUM 202/ENERGY LEVELS 
Nuclear spectroscopy. Progress report, December 1, 1974-July 
31, 1975, 1:21775 (ORO-4322-14) 
POLONIUM 210/CARCINOGENESIS 
Mammalian biology gro — of Pu, *!°Po, x radiation, 
Se, Sn, and '°Cd), 1:21267 (LA-6313-PR) 
POLONIUM 210/HEALTH HAZARDS 
Mammalian biology group (Hazards of Pu, *'°Po, x radiation, 
Se, “Co, Sn, and 1:21267 (LA-6313-PR) 
POLYACRYLATES 
See also PERSPEX 
POLYACRYLATES/ABSORPTION SPECTRA 
Temperature dependence of the fir absorption spectrum in 
amorphous dielectrics (GeO, PMMA, vitreous SiO, with and 
without 600 ppM H,O), 1:20117 (COO-3151-58) 
POLYATOMIC MOLECULES/DISSOCIATION 
Separated-pair independent particle model and the generalized 
Brillouin theorem: ab initio calculations on the dissociation of 


polyatomic molecules, 1:20241 
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POLYETHYLENES/DIELECTRIC PROPERTIES 
Breakdown mechanism studies in crosslinked polyethylene cable, 
1:19053 
POLYETHYLENES/LASER IMPLOSIONS 
Laser irradiation of thin plastic targets with a 10.6 wm CO, 
laser, 1:22282 (UCRL-77080) 
POLYMERASES/BIOCHEMICAL REACTION KINETICS 
New DNA polymerase activity associated with nuclear 
membranes from a human lymphoid cell line, 1:21102 
Poly(rA):oligo(dT )-directed DNA polymerase activity in 
carcinogen induced rat mammary tumors and in normal 
tissues, 1:21173 
POLYMERASES/BIOLOGICAL RADIATION EFFECTS 
Alterations induced by x-rays and ultraviolet light on the 
synthesis and maintenance of macromolecular components 
within cells. Progress report, March 1, 1975-February 1, 1976 
(Escherichia coli, Bacillus subtilis), 1:21209 (ORO-4568-3) 
POLY MERASES/BIOSYNTHESIS 
Cellular and molecular biology group, 1:21200 (LA-6313-PR) 
POLYMERASES/DELAYED RADIATION EFFECTS 
DNA-dependent RNA polymerase of organs of irradiated 
animals. Communication 5. Physicochemical changes in 
enzyme molecules, 1:21197 (ERDA-tr-99) 
POLYMERS 
See also ELASTOMERS 
PLASTICS 
POLYMERS/BIOLOGICAL RADIATION EFFECTS 
Cellular and molecular biology group, 1:21200 (LA-6313-PR) 
POLYMERS/IMPACT STRENGTH 
Radiation crosslinked block copolymer blends with improved 
impact resistance (Patent, non-elastomeric monovinylidene 
aromatic polymer and an elastomeric copolymer of conjugated 
diene and monovinylidene aromatic monomer), 1:20270 
POLYSULFIDES 
See SULFIDES 
POLYURETHANES/NONDESTRUCTIVE TESTING 
Shear modulus testing of polyester elastomers with torsion 
pendulum, 1:20109 (GEPP-210) 
POLYURETHANES/SHEAR PROPERTIES 
Shear modulus testing of polyester elastomers with torsion 
pendulum, 1:20109 (GEPP-210) 
PONDS 
See LAKES 
POPULATION DYNAMICS/SIMULATION 
Analysis of the time delay in a host-parasite model, 1:20963 
(EDFB/IBP-76/1) 
POPULATION DYNAMICS/STATISTICS 
Structural niches in a forest floor small mammal community, 
1:20973 (ORNL-TM-5004) 
PORPHYRINS 
See also CHLOROPHYLL 
HEME 
PEROXIDASES 
PORPHYRINS/BIOCHEMICAL REACTION KINETICS 
Energy transfer mechanisms in photobiological reactions. 
Progress report, | August 1975-30 April 1976, 1:21083 
(COO-875-176) 
PORPHYRINS/PHOTOSENSITIVITY 
Energy transfer mechanisms in photobiological reactions. 
Progress report, | August 1975-30 April 1976, 1:21083 
(COO-875-176) 
POSITION SENSITIVE DETECTORS/DESIGN 
Apparatus for sensing radiation and providing electrical readout 
(Patent), 1:20683 
Stripline radiation detection apparatus (Patent), 1:20679 
System for monitoring the position, intensity, uniformity, and 
directivity of a beam of ionizing radiation (Patent; stacked 
proportional counters), 1:20691 
POSITION SENSITIVE DETECTORS/MATHEMATICAL 
MODELS 
Point-spread functions and optimum filters for position sensitive 
detectors that use pulse-shape modulation and zero-crossing 
demodulation, 1:20699 
POSTULATED PARTICLES 
See also GRAVITONS 
MAGNETIC MONOPOLES 
QUARKS 
POSTULATED PARTICLES/DECAY 
Multi-lepton final states in neutrino interactions, 1:21560 
(CONF-750636-P2) 
POTASSIUM/ABSORPTION SPECTROSCOPY 
Atomic absorption methods of analysis of oilfield brines: barium, 
calcium, copper, iron, lead, lithium, magnesium, manganese, 
potassium, sodium, strontium, and zinc, 1:18655 (BM-RI- 
7861) 
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POTASSIUM/BIOLOGICAL EFFECTS 
Maturation of Xenopus oocytes. I. Facilitation by ouabain, 
1:21124 
POTASSIUM/CHEMICAL RADIATION EFFECTS 
ESR study of hole species in y-irradiated K,NbOF,.H,O (77 and 
190°K ), 1:20266 
POTASSIUM/ELECTRON COLLISIONS 
Determination of the electron collision cross section for 
momentum transfer of potassium by measuring the d.c. 
conductivity of a plasma, 1:21505 (IPPCZ-196) 
POTASSIUM/EXPLORATION 
Natural _ radiation borehole logging system (Patent), 
1:1868 
POTASSIUM/MAGNETORESISTANCE 
Thermal mag i of potassium, 1:19961 (COO-3150- 
36) 
POTASSIUM/THERMAL CONDUCTIVITY 
Thermal ist of potassium, 1:19961 (COO-3150- 


36) 
POTASSIUM 38/HALF-LIFE 
Superallowed Fermi 8 decay: lifetimes of “Cl, *K/sub m/, “*Sc, 
and 1:21744 
POTASSIUM 38/ISOTOPE PRODUCTION 
Photonuclear production of potassium-38, 1:20286 (AD-A- 
011820) 
POTASSIUM BROMIDES/RAMAN SPECTRA 
Theoretical study of impurity-activated first-order Raman 
spectra for the NaCl structure alkali halides, 1:20134 
POTASSIUM CHLORIDES/CHEMICAL ANALYSIS 
Electrochemical methods for monitoring purity of molten salts. 
Semiannual progress report, July-December 1975, 1:20254 
(ORO-4947-1) 
Electrochemical methods for monitoring purity of molten salts. 
Progress report, 1:20255 (ORO-4947-2) 
POTASSIUM CHLORIDES/ELECTROCHEMISTRY 
Electrochemical methods for monitoring purity of molten salts. 
Semiannual progress report, July-December 1975, 1:20254 
(ORO-4947-1) 
Electrochemical methods for monitoring purity of molten salts. 
Progress report, 1:20255 (ORO-4947-2) 
POTASSIUM CHLORIDES/RAMAN SPECTRA 
Theoretical study of impurity-activated first-order Raman 


spectra for the NaCl structure alkali halides, 1:20134 
POTASSIUM COMPOUNDS/ELECTRIC CONDUCTIVITY 
New solid conductors of Na* and K* ions (NaTaWO,; NaTa,O,F 
; NaSbO,; Na and K niobates), 1:19437 
POTASSIUM COMPOUNDS/PHASE DIAGRAMS 


Phase equilibria in Li-Na-K carbonate/aluminate systems, 
1:19721 
POTASSIUM IODIDES/RAMAN SPECTRA 
Theoretical study of impurity-activated first-order Raman 
spectra for the NaCl structure alkali halides, 1:20134 
POTASSIUM PHOSPHATES/LIGHT SCATTERING 
Pressure dependence of inelastic light scattering from soft mode 
systems, 1:20088 
POWDERS/CHEMICAL ANALYSIS 
Particle characterization manual, 1:20159 (M-070) 
POWDERS/SAMPLING 
Particle characterization manual, 1:20159 (M-070) 
POWER DEMAND/FORECASTING 
EPRI coordinates planning research, 1:19016 
Optimal dynamic generation control using variable pressure 
steam generators, 1:19031 (CONF-741189-) 
POWER DEMAND/MATHEMATICAL MODELS 
Optimal dynamic generation control using variable pressure 
steam generators, 1:19031 (CONF-741189-) 
POWER EXCURSIONS 
See EXCURSIONS 
POWER GENERATION/ECONOMICS 
Increasing efficiency and effectiveness in electrical power 
generation. Proceedings of a workshop held in McLean, 
Virginia, August 21 and 22, 1975, 1:19613 (MTR-7032) 
Increasing efficiency and effectiveness in electrical power 
generation. A summary of presentations and discussions at a 
workshop held by the MITRE Corporation, McLean, Virginia, 
August 21 and 22, 1975, 1:19614 (MTR-7033) 
POWER GENERATION/EFFICIENCY 
Increasing efficiency and effectiveness in electrical power 
nee nag Proceedings of a workshop held in McLean, 
irginia, August 21 and 22, 1975, 1:19613 (MTR-7032) 
Increasing efficiency and effectiveness in electrical power 
generation. A summary of presentations and discussions at a 
workshop held by the MITRE Corporation, McLean, Virginia, 
August 21 and 22, 1975, 1:19614 (MTR-7033) 
POWER GENERATION/ENERGY CONSERVATION 
Energy conservation, 1:19505 (CONF-760205-) 
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POWER GENERATION/ENVIRONMENTAL EFFECTS 

Model of environmental impact of Wisconsin electricity use. 
Energy systems and policy research report No. 6, 1:19502 
(NSF-RA-N-74-214) 

Proceedings: frontiers of power technology, Stillwater, 
Oklahoma, October 9-10, 1974, 1:19015 (CONF-741070-) 

POWER GENERATION/FINANCIAL DATA 

Rate design objectives and realities, 1:19611 

POWER GENERATION/FORECASTING 
Alternatives for the Texas electric power industry. Project N/T- 
4, final report, 1:19602 (NSF-RA-N-74-249) 
POWER GENERATION/FUELS 
Fuels for future electric power, 1:19617 
POWER GENERATION/GOVERNMENT POLICIES 

Water use policies and power plant economics, 1:19615 (PB- 
239822) 

POWER GENERATION/LAND USE 

Energy development and land use in Texas. Project E/S-1, final 
report, 1:21008 (NSF-RA-N-74-233) 

POWER GENERATION/LOAD MANAGEMENT 

Increasing efficiency and effectiveness in electrical power 
generation. Proceedings of a workshop held in McLean, 
Virginia, August 21 and 22, 1975, 1:19613 (MTR-7032) 

Increasing efficiency and effectiveness in electrical power 
generation. A summary of presentations and discussions at a 
workshop held by the MITRE Corporation, McLean, Virginia, 
August 21 and 22, 1975, 1:19614 (MTR-7033) 

POWER GENERATION/MEETINGS 

Proceedings: frontiers of power technology, Stillwater, 

Oklahoma, October 9-10, 1974, 1:19015 (CONF-741070-) 
POWER GENERATION/RESEARCH PROGRAMS 

National power survey task force report: energy conversion 
research technical advisory committee on research and 
development (Evaluation of more than 40 technologies), 
1:19601 (NP-20910) 

POWER GENERATION/SABOTAGE 
National survey on electric utilities security, 1:19605 
POWER GENERATION/THERMODYNAMIC CYCLES 

Energy conversion alternative study (ECAS), 1:18391 (ERDA- 
113-75/1) 

POWER GENERATION/WATER RESOURCES 

Water use policies and power plant economics, 1:19615 (PB- 
239822) 

POWER PLANTS 
See also FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
POWER PLANTS/CONSTRUCTION 

Federal Power Commission, Bureau of Power Staff report on 
delays in scheduled operation of electric generating units, July 
1--December 31, 1975, 1:19616 

Increasing efficiency and effectiveness in electrical power 
generation. Proceedings of a workshop held in McLean, 
Virginia, August 21 and 22, 1975, 1:19613 (MTR-7032) 

Increasing efficiency and effectiveness in electrical power 
generation. A summary of presentations and discussions at a 
workshop held by the MITRE Corporation, McLean, Virginia, 
August 21 and 22, 1975, 1:19614 (MTR-7033) 

POWER PLANTS/ENVIRONMENTAL EFFECTS 

Atmospheric diffusion wind tunnel with automatic measurement, 
1:20896 

Nuclear power: engineering facts and environmental issues. Final 
report, June 23, 1974-June 27, 1974 (Instructional activities 
for one-week workshop for high school teachers on 
environmental aspects of power generation and safety of 
nuclear power plants), 1:20864 (COO-2259-4) 

Resource and land investigations (RALI) program: 
methodologies for environmental analysis. Volume III. Power 
plant siting. Final report, 1:19049 (PB-244602) 

POWER PLANTS/EQUIPMENT 

Federal Power Commission, Bureau of Power Staff report on 
delays in scheduled operation of electric generating units, July 
1--December 31, 1975, 1:19616 

POWER PLANTS/HYBRID SYSTEMS 

Power system (Patent), 1:18915 

POWER PLANTS/LEGAL ASPECTS 

Federal Power Commission, Bureau of Power Staff report on 
delays in scheduled operation of electric generating units, July 
1--December 31, 1975, 1:19616 

POWER PLANTS/LEGISLATION 

Legislation and regulation of utility corridors and power plant 

siting, 1:19550 
POWER PLANTS/PLUMES 
Scanning thermal plumes, 1:20959 


POWER PLANTS/REGULATIONS 
Legislation and regulation of utility corridors and power plant 
siting, 1:19550 
POWER PLANTS/RELIABILITY 
Increasing efficiency and effectiveness in electrical power 
eneration. Proceedings of a workshop held in McLean, 
irginia, August 21 and 22, 1975, 1:19613 (MTR-7032) 
Increasing efficiency and effectiveness in electrical power 
generation. A summary of presentations and discussions at a 
workshop held by the MITRE Corporation, McLean, Virginia, 
August 21 and 22, 1975, 1:19614 (MTR-7033) 
POWER PLANTS/REVIEWS 
Advanced energy conversion (97 references), 1:19631 
POWER PLANTS/SITE SELECTION 
Legal and institutional problems of electrical facility siting. 
Summary report, 1:19604 (PB-245220) 
Legislation and regulation of utility corridors and power plant 
siting, 1:19550 
Resource and land investigations (RALI) p 
methodologies for environmental analysis. ll Ill. Power 
plant siting. Final report, 1:19049 (PB-244602) 
POWER PLANTS/WASTE MANAGEMENT 
Some considerations of the engineering aspects of power plant 
discharges, 1:19042 
POWER REACTORS 
See also ARKANSAS-2 REACTOR 
BOHUNICE REACTOR 
CLINCH RIVER BREEDER REACTOR 
COOPER REACTOR 
DOUGLAS POINT-1 REACTOR 
DOUGLAS POINT-2 REACTOR 
EBR-2 REACTOR 
FULTON-I1 REACTOR 
FULTON-2 REACTOR 
GARIGLIANO REACTOR 
JATR REACTOR 
MC GUIRE-I REACTOR 
MC GUIRE-2 REACTOR 
NORTH REACTOR 
N-REACTOR 
PHENIX REACTOR 
PILGRIM-I REACTOR 
PROCESS HEAT REACTORS 
SAXTON REACTOR 
SELNI REACTOR 
SEQUOYAH-I REACTOR 
SEQUOYAH-2 REACTOR 
SGHWR REACTOR 
SHIPPINGPORT REACTOR 
VRAIN REACTOR 
WWER TYPE REACTORS 
POWER REACTORS/CONTAINMENT SHELLS 
900- and 1350-MW sections: reliability of prestressed concrete 
enclosures, 1:20329 (ORNL-tr-4042(DRAFT)) 
POWER 
ergy p 1:19490 (CONF-760205-) 
POWER REACTORS/FUEL CYCLE 
Uranium requirements for different long-term reactor strategies, 
1:19065 (CNEA-375) 
POWER REACTORS/IN CORE INSTRUMENTS 
Method of automatically monitoring the power distribution of a 
nuclear reactor employing movable incore detectors (Patent), 
1:19284 
Nuclear reactor (Patent), 1:19283 
POWER REACTORS/LOSS OF COOLANT 
How should the loss of coolant accident be studied: some 
background and perspective, 1:19341 (BNWL-1986) 
POWER REACTORS/PLUTONIUM RECYCLE 
Irradiation behaviour of LWR plutonium fuel rods, 1:19254 
(IAEA-175) 

POWER REACTORS/REACTOR INSTRUMENTATION 
Development of an electronic system for measuring low and 
intermediate range neutron flux in the core of a power 

reactor, 1:19241 (STU-73-3645) 
POWER REACTORS/REMOTE HANDLING EQUIPMENT 
Remote handling related to power reactors: panel discussion, 
1:19244 
POWER REACTORS/SAFETY 
Nuclear energy prospects, 1:19490 (CONF-760205-) 
POWER SUPPLIES/PERFORMANCE TESTING 
2XIIB flat-topping power supply enables quasi-steady-state 
it studies, 1:22246 (UCRL-50025-76-1) 
POWER SUPPLIES/SWITCHES 
Switching devices for fusion reactors, 1:22247 (UCRL-77858) 
POWER SYSTEMS/FINANCING 
Expense comparison study at REA, 1:19612 


POWER SYSTEMS/LOAD MANAGEMENT 

EPRI coordinates planning research, 1:19016 

Long-term power system dynamics. Volume II. Long-term power 
system dynamics simulation program. Final report (LOTDYS 
as developed for project), 1:19014 (PB-240800) 

POWER SYSTEMS/MANAGEMENT 

Federal Power Commission Staff Report on Coordinated 
Regional Practices as Reported April 1, 1975 by the Regional 
Electric Reliability Councils, 1:19606 

POWER SYSTEMS/OFF-PEAK ENERGY STORAGE 

Magnet for superconductive energy storage for power systems, 
1:19397 

Magnetic energy storage for electric utility applications, 1:19398 

POWER SYSTEMS/PLANNING 

EPRI coordinates planning research, 1:19016 

Federal Power Commission Staff Report on Coordinated 
Regional Practices as Reported April 1, 1975 by the Regional 
Electric Reliability Councils, 1:19606 

POWER SYSTEMS/RELIABILITY 

Federal Power Commission Staff Report on Coordinated 
Regional Practices as Reported April 1, 1975 by the Regional 
Electric Reliability Councils, 1:19606 

POWER SYSTEMS/RESEARCH PROGRAMS 

Annual research summary, 1975 (Purdue University), 1:22330 

(NP-20888) 
POWER TRANSMISSION 

See also UNDERGROUND POWER TRANSMISSION 
POWER TRANSMISSION/FORECASTING 

Alternatives for the Texas electric power industry. Project N/T- 
4, final report, 1:19602 (NSF-RA-N-74-249) 

POWER TRANSMISSION/RESEARCH PROGRAMS 

Transmission and Distribution Division research progress report, 
1:19052 (EPRI-TD-2) 

POWER TRANSMISSION/SUPERCONDUCTING CABLES 

Assessment and study of existing concepts and methods of 
cryogenic refrigeration for superconducting transmission 
cables. Final report. Draft, 1:19060 (COO-02552-7(DRAFT)) 

Cryogenic power transmission technology-cryogenic dielectrics. 
Quarterly report, July 1, 1975-September 30, 1975, 1:19061 
(ORNL/TM-5200) 

Feasibility study of a multipurpose refrigerator for a 
superconducting cable test facility. Final report, 1:19064 (PB- 
244630) 

The power transmission project: progress in 1973, part I. Cable 
design. Progress report, 1:19063 (PB-244583) 

POWER TRANSMISSION LINES/BIOLOGICAL EFFECTS 

Biological effects of high voltage electric fields: state-of-the-art 
review and program plan, 1:19618 (PB-247454) 

POWER TRANSMISSION LINES/CORONA DISCHARGES 

Audible noise generation of individual subconductors of 
transmission line conductor bundles, 1:19057 

POWER TRANSMISSION LINES/DESIGN 

Transmission and Distribution Division research progress report, 
1:19052 (EPRI-TD-2) 

POWER TRANSMISSION LINES/ENVIRONMENTAL EFFECTS 

Environmental considerations of bulk electrical energy 
transmission, 1:19051 (CONF-741070-) 

POWER TRANSMISSION LINES/LEGISLATION 

Legislation and regulation of utility corridors and power plant 

siting, 1:19550 
POWER TRANSMISSION LINES/NOISE 

Audible noise generation of individual subconductors of 

transmission line conductor bundles, 1:19057 
POWER TRANSMISSION LINES/REGULATIONS 

Legislation and regulation of utility corridors and power plant 

siting, 1:19550 
POWER TRANSMISSION LINES/SITE SELECTION 

Legislation and regulation of utility corridors and power plant 

siting, 1:19550 
POWER TRANSMISSION LINES/TRANSIENTS 

Prototype powerline transient source and direction of 
propagation detector. Final technical note, Jul 1973-Sep 1974, 
1:19050 (AD-A-011809) 

POWER-BURST FACILITY USAEC 
See PBF REACTOR 
PRASEODYMIUM OXIDES/CRYSTAL STRUCTURE 

High-resolution electron optical methods at 3 A resolution, 
1:20062 (COO-1 109-84) 

Neutron diffraction measurements on powder samples using the 
ZING-P pulsed neutron source at Argonne, 1:20064 (RCN- 
234) 

Solid state chemistry of rare earth oxides. Technical progress 
report, 1975-1976 PryoOi8; HfO,.xEr,O3), 1:20063 
(COO-1109-86) 

PREPARATION (SAMPLE) 
See SAMPLE PREPARATION 
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PRESSURE GAGES/DESIGN 

Sub-nanosecond metal-oxide-semiconductor pressure switch for 

the terapascal range, 1:20809 
PRESSURE VESSELS/BEARINGS 

Evaluation of CSF Process extractor performance improvement 

for Cresap testing. Special report, 1:18484 (FE-1517-33) 
PRESSURE VESSELS/DESIGN 

Evaluation of the use of existing Cresap Pilot Plant vessels for 
development testing. Special report (Coal liquefaction plants), 
1:18481 (FE-1517-26) 

PRESSURE VESSELS/FAILURES 
e steel components of nuclear power stations, 1:19370 
(RISO-M-1766) 

Present state of fracture mechanical considerations in the 
assessment of safety of components of the primary circuit of 
light water moderated nuclear power plants, in particular 
taking into account the authorization legislation for nuclear 
installations, 1:19352 (EUR-5409d) 

PRESSURE VESSELS/FRACTURE PROPERTIES 

Materials technology and the energy problem : application to the 
reliability and safety of nuclear pressure vessels, 1:19993 
(INIS-mf-3026) 

PRESSURE VESSELS/NONDESTRUCTIVE TESTING 

Nondestructive examination (supplement to ASME boiler and 
— vessel code, section V), 1:20518 (RDT-F-3-6T(10- 


5)) 
PRESSURE VESSELS/THERMAL SHOCK 
Quarterly progress report on the heavy-section steel technology 
program for October-December 1975, 1:19933 
(ORNL/NUREG/TM-3) 
PRESSURE VESSELS/ULTRASONIC TESTING 
Effect of austenitic cladding on sound propagation, 1:19243 
(ORNL-tr-4140) 
PRESSURE VESSELS/WELDED JOINTS 
Fatigue crack propagation from weld defect in 100 mm thick 
joint, 1:19945 (BNWL-tr-171) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESTRESSED CONCRETE/RELIABILITY 
900- and 1350-MW sections: reliability of prestressed concrete 
enclosures, 1:20329 (ORNL-tr-4042(DRAFT)) 
PRIMARY BATTERIES/DESIGN 
Electrochemical cell (Patent; alkali metal/C,F), 1:19407 
PRIMARY BATTERIES/IMPACT TESTS 
Electrical and environmental testing of lithium V,O, cells. II. 
Temperature and shock studies, 1:19418 (SAND-75-5933) 
PRIMARY BATTERIES/PACKAGING 
Electric generators particularly dry cell batteries (Patent; 
protective cap ensuring that cell is not discharged accidentally 
before sale), 1:19436 
PRIMARY BATTERIES/PERFORMANCE TESTING 
Electrical and environmental testing of lithium V,O, cells. II. 
Temperature and shock studies, 1:19418 (SAND-75- tet 
Electrical and environmental testing of lithium V,O, cells. 
Storage and discharge rate studies (-54°C to +71°C), 1: rere 
(SAND-75-5934) 
PRIMARY BATTERIES/STORAGE LIFE 
Electrical and environmental testing of lithium V,O, cells. I. 
Storage and discharge rate studies (-54°C to +71°C), 1:1941Q 
(SAND-75-5934) 
PRIMARY COOLANT CIRCUITS 
HTGR Safety Evaluation Division quarterly report, October 1- 
December 31, 1975, 1:19339 (BNL-50494) 
PRIMARY COOLANT CIRCUITS/BUBBLES 
Behavior of inert gas bubbles in forced convective liquid metal 
circuits, 1:19171 
PRIMARY COOLANT CIRCUITS/MATHEMATICAL MODELS 
PUMP: analog-hybrid reactor coolant hydraulic transient model 
(PWR), 1:19087 (BAW-10073A(Rev.1)) 
PRIMARY COOLANT CIRCUITS/MECHANICAL 
VIBRATIONS 
Vibrations measurement in fast and PWR reactor study, 1:19082 
(ANL-Trans-1056) 
PRIMARY COOLANT CIRCUITS/TRANSIENTS 
PUMP: analog-hybrid reactor coolant hydraulic transient model 
(PWR), 1:19087 (BAW-10073A(Rev.1)) 
PRIMARY COSMIC RADIATION/CHEMICAL COMPOSITION 
Momentum spectra and charge ratios of muons at 30° and 75° 
(Sea level, 50 to 1000 GeV), 1:21350 (BNL-21030) 
PRINTED CIRCUITS/ELECTRICAL PROPERTIES 
ene properties of printed wiring boards, 1:20530 (SAND- 
63) 
PRINTED CIRCUITS/FABRICATION 
Drill-less printed wiring boards, 1:20534 (SAND-76-0174) 
PRINTED CIRCUITS/SOLDERED JOINTS 
Improving solder-joint reliability: knowledge of materials reduces 
solder-joint failures, 1:20537 (UCRL-50025-76-1) 
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PRINTED CIRCUITS/THERMAL CYCLING 

Thermal cycle tests on double sided and multilayer printed 

wiring boards, 1:20533 (SAND-76-0107) 
PROBABILITY/RESEARCH PROGRAMS 

Methods in probability and statistical inference. Progress report, 
June 1975-June 14, 1976 (Dept. of Statistics, Univ. of 
Chicago), 1:22344 (COO-2751-1) 

PROCESS HEAT/SOLAR PONDS 

Solar Pond Facility, Bibo, New Mexico. Final report, 1:18943 
(UCRL-13680) 

PROCESS HEAT REACTORS/COST 
Cost comparison of very high temperature nuclear reactors for 
process heat applications, 1:19212 (COO-2477-1) 
Cost comparison of very high temperature nuclear reactors for 
process heat applications, 1:19213 (UEC-AEC-750311) 
PROCESSING (DATA) 

See DATA PROCESSING 
PROCESSING (WASTES) 

See WASTE PROCESSING 
PRODUCTIVITY/ELECTRIC POWER 

Productivity and the demand for electricity, 1:19608 

PROFESSIONS 

See OCCUPATIONS 
PROGESTERONE/BIOLOGICAL EFFECTS 

Maturation of Xenopus oocytes. I. Facilitation by ouabain, 
1:21124 

PROGRAMMING 

MCS-8 microcomputer system display octal debugging 
technique. DODT for MCS-8 microcomputer, 1:22367 
(UCID-17129) 

Modern beginning programming course (Philosophy and 
description of course, not the course itself), 1:22346 (IS-M- 
61) 

PROGRAMMING/RESEARCH PROGRAMS 

Computer systems research. Progress report, July 16, 1975-July 
15, 1976 (Dept of Computer Science, Univ. of Illinois at 
Urbana-Champaign, for July 16, 1975 to July 15, 1976), 
1:22343 (COO-2383-29) 

PROGRAMMING LANGUAGES 

LIL8/V2: a list interpretive language for the MCS-8 

microcomputer, 1:22368 (UCID-17130) 
PROGRAMMING LANGUAGES/MANUALS 

EMMYPL: description and implementation, 1:22363 (SU-SEL- 
75-046) 

WISSIM: a simulation command language. Part I. Users guide to 
WISSIM commands. IES report 39, 1:21070 (NSF-RA-N-74- 
216) 

PROJECTION SPARK CHAMBERS/PARTICLE 

IDENTIFICATION 

Time-projection chamber-1975, 1:20766 (LBL-4800) 

PROJECTION SPARK CHAMBERS/PERFORMANCE 

Comparison of time-projection and drift chamber detectors, 
1:20767 (LBL-4800) 

PROJECTION SPARK CHAMBERS/READOUT SYSTEMS 

Time-projection chamber-1975, 1:20766 (LBL-4800) 

PROMETHAZINE 

See AMINES 
PROMINENCES (SOLAR) 

See SOLAR PROMINENCES 
PROPANE/ENERGY POLICY 

Federal energy policy, 1:19555 

PROPANONE 

See ACETONE 
PROPINE 

See PROPYNE 
PROPORTIONAL COUNTERS 

See also HE-3 COUNTERS 
PROPORTIONAL COUNTERS/DESIGN 

Multiple cathode gas proportional detector (Patent), 1:20684 

System for monitoring the position, intensity, uniformity, and 
directivity of a beam of ionizing radiation (Patent; stacked 
proportional counters), 1:20691 

PROPORTIONAL COUNTERS/PERFORMANCE 
Possibility of "Be, Fe, and "Ge decays recording by a 
roportional counter (For solar neutrino detection based on 
Be, Mn( ye Be, or Gal J Ge reactions), 
1:20756 (CONF-750636-P2) 
PROPYNE/VIRIAL EQUATION 

Calculation of the second virial coefficient for dipolar and 

quadrupolar polyatomic gases, 1:21526 (IS-T-703) 
PROTACTINIUM COMPLEXES/CHEMICAL PREPARATION 

Preparation and spectral properties of actinide(IV )-hexaiodo 

—" (Infrared and Raman data at 85° and 300°K), 
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PROTACTINIUM COMPLEXES/INFRARED SPECTRA 
Preparation and spectral properties of actinide(IV )-hexaiodo 
complexes (Infrared and Raman data at 85° and 300°K), 

1:20284 
PROTACTINIUM COMPLEXES/RAMAN SPECTRA 

Preparation and spectral properties of actinide(IV )-hexaiodo 
— (Infrared and Raman data at 85° and 300°K), 

PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS/CORROSION RESISTANCE 

Materials Science Division second quarterly report for period 
ending March 15, 1975 (Gasification plant materials), 
1:18415 (ANL-75-XX-2) 

Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 

PROTEINS 
See also GLUCOPROTEINS 
HISTONES 
LIPOPROTEINS 
PROTEINS/ADDUCTS 

Induction of stable protein-deoxyribonucleic acid adducts in 

Chinese hamster cell chromatin by ultraviolet light, 1:21107 
PROTEINS/BIOCHEMICAL REACTION KINETICS 

Induction of stable protein-deoxyribonucleic acid adducts in 

Chinese hamster cell chromatin by ultraviolet light, 1:21107 
PROTEINS/BIOSYNTHESIS 

Calcium absorption and calcium binding protein synthesis in the 
chick: evidence for a 1,25-dihydroxycholecalciferol-like factor 
in solanum malacoxylon, 1:21141 

Studies of lymphocyte growth and differentiation. P 
sare. September 1, 1975-July 31, 1976, 1:21115 (COO- 

) 
PROTEINS/CHROMATOGRAPHY 

Centrifugal system for affinity chromatography with eluate 
monitoring (For assay for 8 to 16 serum proteins), 1:20190 
(CONF-760336-2) 

PROTEINS/ENERGY-LEVEL “TRANSITIONS 

Observation and interpretation of x-ray absorption edges in iron 
compounds and proteins (Rubredoxin and cytochrome c), 
1:20187 

PROTEINS/MOLECULAR WEIGHT 

Association of actinides with oh. in the thyroid 
(Beagles), 1:21290 (COO-119-250) 

Interaction of actinides with glycoprotein in bone (Beagles), 
1:21289 (COO-119-250) 

PROTEINS/NEUTRON DIFFRACTION 

Phasing of neutron protein data by anomalous dispersion, 

1:20239 
PROTEINS/STRUCTURAL CHEMICAL ANALYSIS 

Phasing of neutron protein data by anomalous dispersion, 

1:20239 
PROTEINS/X-RAY SPECTRA 

Observation and interpretation of x-ray absorption edges in iron 
compounds and proteins (Rubredoxin and cytochrome c), 
1:20187 

PROTEOLIPIDS 
See LIPOPROTEINS 
PROTON BEAMS/BEAM NEUTRALIZATION 

Generation of long ion pulses and proton layers, 1:22025 
(CONF-750905-P1) 

PROTON BEAMS/MAGNETIC FIELDS 

Generation of multikiloampere proton beams and application to 
reversed field P-layers, 1:22026 (CONF-750905-P1) 

PROTON REACTIONS 

Parity violation in P-P P-Be reactions (15 MeV), 1:21558 
(CONF-750636-P1) 

Pion production from nuclei bombarded by protons of 1, 2, and 
3 GeV (Differential cross sections), 1:21591 

psi(3.1) production by pions and protons at Fermilab (200 to 
240 GeV, yield ratio), 1:21590 (SLAC-191) 

PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 

Beta-ray branching in the decay of '*Ne, 1:21734 

Need for (p,n) cross sections for selected targets at lower 
energies, 1:21748 

Ukrainian Physics Journal (Cover-to-cover translation of vol. 16, 
no. 5 (May 1971)), 1:21347 (TT-72-52017/05) 

PROTON REACTIONS/ELASTIC SCATTERING 

Cross section measurements for charged particle induced 
reactions on *Li, 1:21740 

Proton-proton elastic scattering at 19.700 MeV, 1:21731 

Systematics of isospin mixing in proton elastic scattering from 
light nuclei, 1:21743 


PROTON-PROTON INTERACTIONS/INCLUSIVE 


PROTON REACTIONS/FUSION REACTIONS 
a charged particle reactions among light nuclei, 
PROTON REACTIONS/INELASTIC SCATTERING 
Cross section measurements for charged particle induced 
reactions on *Li, 1:21740 
PROTON REACTIONS/KNOCK-OUT REACTIONS 
Long lived isotope production cross sections from proton 
bombardment of rhenium (15 to 160 MeV), 1:21777 
PROTON REACTIONS/MULTIPLE SCATTERING 
Nucleon-number dependence of large-transverse 
reactions and multiple scattering, 1:21834 
PROTON REACTIONS/NEUTRON EMISSION 
Spectrum and shielding measurements and calculations of 
neutrons produced by 800 MeV protons, 1:21781 
PROTON REACTIONS/NUCLEAR REACTION KINETICS 
Nucleon-number dependence of large-transverse 
reactions and multiple scattering, 1:21834 
PROTON REACTIONS/PARTICLE PRODUCTION 
Polarization of prompt muons (400-GeV p interactions), 
1:21548 
PROTON REACTIONS/PICKUP REACTIONS 
Cross section measurements for charged particle induced 
reactions on *Li, 1:21740 
PROTON REACTIONS/RESONANCE SCATTERING 
Systematics of isospin mixing in proton elastic scattering from 
light nuclei, 1:21743 
PROTON REACTIONS/SPALLATION 
Li, Be, and B production in proton-induced reactions: 
implications for astrophysics and space radiation effects, 
1:21741 
Spallation cross sections and the LAMPF medical radioisotope 
program (Six hundred to eight hundred MeV), 1:21747 
PROTON SPECTROMETERS 
Measurement of energetic particle radiation at the synchronous 
altitude aboard ATS-6. Interim report, 1:20671 (AD-A- 
016530) 
PROTON TRANSPORT 
Photochemistry and enzymology of photosynthesis. Annual 
progress report, May 1, 1975-April 30, 1976, 1:21087 (COO- 
3326-47) 
PROTON-ANTIPROTON INTERACTIONS/ANNIHILATION 
Dynamical features in cluster models for multihadron 
production, 1:21669 (CONF-740653-P2) 
Experimental checks of the quantum number structure of 
clusters, 1:21672 (CONF-740653-P2) 
PROTON-DEUTERON INTERACTIONS/CROSS SECTIONS 
Pd and *d collisions at 100 GeV/c, 1:21582 
PROTON-DEUTERON INTERACTIONS/MULTIPLE 
PRODUCTION 
Pd and z*d collisions at 100 GeV/c, 1:21582 
PROTON-NEUTRON INTERACTIONS/CROSS SECTIONS 
Pd and z*d collisions at 100 GeV/c, 1:21582 
PROTON-NEUTRON INTERACTIONS/MULTIPLE 
PRODUCTION 
Pd and 7*d collisions at 100 GeV/c, 1:21582 
PROTON-NUCLEON INTERACTIONS 
See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 
PROTON-NUCLEON INTERACTIONS/NEUTRAL CURRENTS 
Effective neutral current and parity violation in the scattering of 
high energy protons, 1:21697 
PROTON-NUCLEON INTERACTIONS/P INVARIANCE 
Effective neutral current and parity violation in the scattering of 
high energy protons, 1:21697 
PROTON-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
Dimuon production in proton-nucleon collisions at 300 GeV/c, 
1:21568 
PROTON-PROTON INTERACTIONS/ANNIHILATION 
Experimental checks of the quantum number structure of 
clusters, 1:21672 (CONF-740653-P2) 
PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
High energy elastic scattering (Cross sections, geometrical 
scaling), 1:21570 (CONF.740653- P2) 
PROTON-PROTON INTERACTIONS/EXCLUSIVE 
INTERACTIONS 
Scattering and the constituent interchange model, 1:21694 
(CONF-740653-P2) 
PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
A two-component cluster model for correlations between a 
proton in the fragmentation region and a pion in the central 
region in high energy proton-proton collisions. (Diffractive 
nova model, pionization), 1:21693 (CONF-740653-P2) 
P + P yields 1* + 1~ + anything in a quark-parton model (Cross 
sections, scaling function), 1:21641 (CONF-740653-P1) 
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Scattering and the constituent interchange model, 1:21694 
(CONF-740653-P2) 
PROTON-PROTON INTERACTIONS/MULTIPLE 
PRODUCTION 
Charged-particle multiplicities associated with large transverse 
momentum photons at the ISR, 1:21569 (CONF-740653-P2) 
Impact parameter analysis of the processes ppyieldsppw*a~ and 
atqt:21581 
Investigation of high multiplicity gamma events in pp collisions 
with cm energies between 22 and 62 GeV (Correlations), 
1:21546 
PROTON-PROTON INTERACTIONS/P INVARIANCE 
Parity violation in P-P P-Be reactions (15 MeV), 1:21558 
(CONF-750636-P 1) 
PROTON-PROTON INTERACTIONS/SUM RULES 
High energy bounds from unitarity sum rules (Missing mass 
penn err cross sections, OPE approximation, analyticity 
yr ties, absorptive part, four-point function), 
1 rere ( 40653-P2) 
PROTONS 
See also SOLAR PROTONS 
PROTONS/COSMIC RADIATION 
Momentum spectra and charge ratios of muons at 30° and 75° 
(Sea level, 50 to 1000 GeV), 1:21350 (BNL-21030) 
PROTONS/ENERGY LOSSES 
Fundamental atomic mechanisms in the polar cap. Report No. 
11 (final), 1 Jul 1974-31 Mar 1975, 1:21497 (AD-A-011705) 
PROTONS/POLARIZED TARGETS 
CERN frozen spin target, 1:20635 (BNL-20415) 
Crystalline HD targets, 1:20638 (BNL-20415) 
He? cooled polarized proton target, 1:20636 (BNL-20415) 
High polarization of target for intense beams, 1:20633 (BNL- 
20415) 
LAMPF polarized target program, 1:20637 (BNL-20415) 
Polarized proton target for the MPS (Multiparticle spectrometer 
(MPS)), 1:20639 (BNL-20415) 
PROTONS/RADIATION DOSES 
Biomedical radiation transport calculations as an application of 
nuclear data, 1:21842 
PROTOPLASTS 
See PLANT CELLS 
PROTOZOA/GEOLOGY 
Fossils from Surtsey: a preliminary report, 1:21336 (COO-3531- 
17) 
PROTOZOA/POPULATION DYNAMICS 
Competition for food and other niche-related studies of three 
species of salt-marsh foraminifera, 1:21164 
PROTOZOA/RADIONUCLIDE KINETICS 
Role of plankton in the behavior of *Tc and Mn in seawater, 
1:21029 (BNWL-tr-169) 
PROTOZOA/TAXONOMY 
Foraminifers and carbonate components of sediments off the 
Islote Norco NP-1 site, 1:21060 (PRNC-197-A) 
Terrestrial microfauna of Surtsey during the Summer of 1972, 
1:20971 (COO-3531-17) 
PROTRACTED IRRADIATION 
See CHRONIC IRRADIATION 
PSEUDOMONAS 
Persistence and microbial degradation of parathion in Indian rice 
soils under flooded conditions, 1:20986 
PSEUDOSCALAR MESONS 
(Mesons with spin-parity of zero-minus.) 
See also PIONS 
PSEUDOSCALAR MESONS/DECAY 
Weak decay modes of charmed mesons, 1:21660 
PSI-3105 RESONANCES 
Resonances decaying to a photon and a J(psi) particle, 1:21677 
(COO-1764-219) 
PSI-3105 RESONANCES/DECAY 
Experimental results from DORIS, 1:21537 (CONF-750636-P2) 
Information on the new particle, 1:21587 (JINR-E2-9086) 
Lifetimes of SU(3) groups and psi particles as a scaling in 
powers of a, 1:21613 
psi resonances and searches for new particles (Review, total 
cross sections), 1:21585 (CONF-750636-P2) 
PSI-3105 RESONANCES/PARTICLE PRODUCTION 
Comment on hadronic production of psions, 1:21691 
in proton-nucleon collisions at 300 GeV/c, 
J/psi production by neutrons and photons and dimuon 
continuum (Cross sections, review), 1:21589 (SLAC-191) 
psi(3.1) production by pions and protons at Fermilab (200 to 
240 GeV, yield ratio), 1:21590 (SLAC-191) 
PSI-3105 RESONANCES/PARTICLE PROPERTIES 
Information on the new particle, 1:21587 (JINR-E2-9086) 
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PSI-3105 RESONANCES/PARTICLE WIDTHS 
psi resonances and searches for new particles (Review, total 
cross sections), 1:21585 (CONF-750636-P2) 
PSI-3105 RESONANCES/PHOTOPRODUCTION 

Photoproduction of psi particles and a search for new particles 

at SLAC (Differential cross sections), 1:21541 (SLAC-191) 
PSI-3105 RESONANCES/REVIEWS 

Discovery of J particle and search for other similar particles, 
1:21675 (CONF-750636-P2)} 

New particles and quarks, 1:21601 (CONF-750636-P2) 

PSI-3695 RESONANCES/DECAY 

Experimental results from DORIS, 1:21537 (CONF-750636-P2) 

Information on the new particle, 1:21587 (JINR-E2-9086) 

Lifetimes of SU(3) groups and psi particles as a scaling in 
powers of a, 1:21613 

psi resonances and searches for new particles (Review, total 
cross sections), 1:21585 (CONF-750636-P2) 

PSI-3695 RESONANCES/PARTICLE PRODUCTION 
J/psi production by neutrons and photons and dimuon 
continuum (Cross sections, review), 1:21589 (SLAC-191) 
PSI-3695 RESONANCES/PARTICLE PROPERTIES 
Information on the new particle, 1:21587 (JINR-E2-9086) 
PSI-3695 RESONANCES/PARTICLE WIDTHS 

psi resonances and searches for new particles (Review, total 
cross sections), 1:21585 (CONF-750636-P2) 

PSI-3695 RESONANCES/PHOTOPRODUCTION 

Photoproduction of psi particles and a search for new particles 
at SLAC (Differential cross sections), 1:21541 (SLAC-191) 

PSI-3695 RESONANCES/REVIEWS 

Discovery of J particle and search for other similar particles, 
1:21675 (CONF-750636-P2) 

New particles and quarks, 1:21601 (CONF-750636-P2) 

PSYCHOLOGY 
See BEHAVIOR 
PSYCHOSES 
See MENTAL DISORDERS 
PTEROYLGLUTAMIC ACID 
See FOLIC ACID 
PUBLIC HEALTH 

Environmental impacts of nuclear power, 1:19489 (CONF- 
750733-) 

PUBLIC HEALTH/LEGAL ASPECTS 

Health and environmental standards: a legal point of view, 
1:21322 (CONF-751022-) 

PUBLIC HEALTH/REGULATIONS 

Developing health policies and standards: ibility of the 
scientist in developing and interpreting the ''public interest’ 
viewpoints, 1:21183 (CONF-75 1022-) 

Setting standards for the public: an historical perspective, 
1:21312 (CONF-751022-) 

PUBLIC HEALTH/RESEARCH PROGRAMS 

Health research needs and energy development, 1:21325 (NP- 
20874) 

PUBLIC HEALTH/STANDARDS 

Bases for the application of scientific data to health standards, 
1:21321 (CONF-751022-) 

Developing health policies and standards: nsibility of the 
scientist in developing and interpreting the ‘public interest’ 
viewpoints, 1:21183 (CONF-75 1022-) 

Developing a health standard from laboratory animal data, 
1:21315 (CONF-751022-) 

Health and environmental standards: a legal point of view, 
1:21322 (CONF-751022-) 

Impact of energy production on human health: an evaluation of 
means for assessment. Proceedings of the LASL third life 
sciences symposium, Los Alamos, New Mexico, October 15- 
17, 1975, 1:20962 (CONF-751022-) 

Setting standards for the public: an historical perspective, 
1:21312 (CONF-751022-) 

PUBLIC HEALTH/STATISTICS 

Developing a health standard from laboratory animal data, 

1:21315 (CONF-751022-) 
PUBLIC UTILITIES 

MIUS technology evaluation: preliminary subsystem 
recommendations for near-term concepts (Assemblage of 
MIUS using available technology), 1:19448 
(ORNL/HUD/MIUS-17) 

PUBLIC UTILITIES/ECONOMICS 
Joining together to save energy, power, and money, 1:19607 
PUBLIC UTILITIES/ENERGY DEMAND 

Forecasting studies with dynamic systems simulation, 1:19523 
(CONF-741070-) 

PUBLIC UTILITIES/ENERGY TRANSFER 

MIUS technology evaluation: thermal energy conveyance 
(Conduits), 1:19449 (ORNL/HUD/MIUS-22) 

PUBLIC UTILITIES/ENVIRONMENTAL EFFECTS 
Environmentally related work at EPRI, 1:19609 
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PUBLIC UTILITIES/FINANCIAL DATA 
Rate design objectives and realities, 1:19611 
PUBLIC UTILITIES/FINANCING 
Expense comparison study at REA, 1:19612 
PUBLIC UTILITIES/FORECASTING 
Alternatives for the Texas electric power industry. Project N/T- 
4, final report, 1:19602 (NSF-RA-N-74-249) 
PUBLIC UTILITIES/LOAD MANAGEMENT 
Joining together to save energy, power, and money, 1:19607 
Vermont Electric Utility Load Management Program. First year 
report (Includes observations from France and Germany fact- 
finding trip), 1:19603 (NSF-RA-N-75-065) 
PUBLIC UTILITIES/NATURAL GAS 
Electric utilities and the demand for natural gas, 1:19594 
PUBLIC UTILITIES/OPERATION 
Measurement of electric utility cost performance, 1:19610 
PUBLIC UTILITIES/PLANNING 
Federal Power Commission Staff Report on Coordinated 
Regional Practices as Reported April 1, 1975 by the Regional 
Electric Reliability Councils, 1:19606 
PUBLIC UTILITIES/POWER DEMAND 
Electricity market fact sheets by states, 1970 (Fact sheets for 
each state), 1:19599 (ANL/ES-49) 
PUBLIC UTILITIES/RELIABILITY 
Federal Power Commission Staff Report on Coordinated 
Regional Practices as Reported April 1, 1975 by the Regional 
Electric Reliability Councils, 1:1 
PUBLIC UTILITIES/SECURITY 
National survey on electric utilities security, 1:19605 
PUERTO RICO/NUCLEAR POWER PLANTS 
Environmental studies of the proposed North Coast Nuclear 
Plant Unit No. 1 site. Final report, 1:21009 (PRNC- 
197(Vol.2)) 
PUERTO RICO/SHORES 
Environmental studies of the proposed North Coast Nuclear 
Plant Unit No. | site. Final report, 1:21009 (PRNC- 
197(Vol.2)) 
PULPS 
See SLURRIES 
PULSARS 
Pulsars: a p ee | 1:21354 
PULSARS/ELECTRON G 
Stability of a degenerate is plasma in a strong magnetic 
field, 1:21368 
PULSARS/MAGNETIC FIELDS 
Internal structure of cool superdense stars with a frozen-in 
magnetic field, 1:21366 
PULSARS/SPECTRA 
Peculiarities in the of three pulsars (PSR 0329 + 54, 
0835 + 06, and 1919 + 21), 1:21395 
PULSATOR STELLARATOR/IMPURITIES 
Lowering the impurity level in Pulsator by pulsed gas inflow, 
1:21912 (CONF-750905-P1) 
QWAAS: a new tool for investigation of plasma-wall interaction 
in fusion research, 1:22294 (CONF-750905-P1) 
PULSATOR STELLARATOR/PLASMA INSTABILITY 
Investigation on the disruptive instability in Pulsator, 1:22115 
(CONF-750905-P2) 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PUMPED STORAGE 
Evaluation of the two-field synchronous machine to improve 
power system security. Final report, 15 Aug 1972-31 Dec 
1974, 1:19037 (PB-242165) 
PUMPS/DESIGN 
Oil well pump with resilient plunger cup means (Patent), 
1:18611 
PUMPS/PERFORMANCE 
Performance characteristics of a liquid helium pump. Final 
report, 1:20336 (AD-A-014250) 
PUMPS/PERFORMANCE TESTING 
Evaluation of process pumps for Cresap testing. Special report 
(Coal liquefaction plants), 1:18482 (FE-1517-31) 
PUREX PROCESS/CONDENSERS 
Product condensers (31 Mar 1971) (Engineering Materials) (1 
drawing), 1:18714 (CAPE-2445) 
PUREX PROCESS/EQUIPMENT 
Tube bundle assembly (14 Jan 1966) (Engineering Materials) (1 
drawing), 1:18715 (CAPE-2446) 
PUREX PROCESS/EXTRACTION COLUMNS 
3 BP stripper (14 Apr 1971) (Engineering Materials) (1 
drawing), 1:18713 (CAPE-2447) 
PUREX PROCESS/TUBES 
Tube bundle assembly (14 Jan 1966) (Engineering Materials) (1 
drawing), 1:18715 (CAPE-2446) 


PUROX PYROLYSIS PROCESS 
Systems study of fuels from sugarcane, sweet sorghum, and sugar 
beets. Third quarterly report, 1:18855 (TID-27032) 
PWR TYPE REACTORS 
See also ARKANSAS-2 REACTOR 
LOFT REACTOR 
MC GUIRE-I REACTOR 
MC GUIRE-2 REACTOR 
NORTH COAST-1 REACTOR 
SAVANNAH REACTOR 
SAXTON REACTOR 
SELNI REACTOR 
SEQUOYAH-I1 REACTOR 
SEQUOYAH-2 REACTOR 
SHIPPINGPORT REACTOR 
WWER TYPE REACTORS 
PWR TYPE REACTORS/AUXILIARY WATER SYSTEMS 

Appendix C to RESAR-3S steam generator blowdown processing 

system, 1:19099 (WCAP-8664) 
PWR TYPE REACTORS/BLOWDOWN 

Evaluation of pressure drop across area changes during 
blowdown. Quarterly progress report for period ending June 
30, 1975, 1:19345 (COO-2152-19) 

Evaluation of pressure drop across area changes during 
blowdown. Quarterly progress report, April 1, 1975-June 30, 
1975, 1:19346 (COO-2152-19) 

Evaluation of pressure drop across area changes during 
blowdown. Quarterly progress report for period ending 
September 30, 1975, 1:19347 (COO-2152-20) 

PWR TYPE REACTORS/CONTAINMENT 

Appendix A to RESAR-3S combustible gas control in 
containment, 1:19097 (WCAP-8660) 

PWR TYPE REACTORS/CONTAINMENT SHELLS 

Nuclear power plant with a safety enclosure (Patent; PWR), 
1:19106 

PWR TYPE REACTORS/CONTAINMENT SPRAY SYSTEMS 

Physico-chemical aspects of radionuclide removal under 
accident conditions i in nuclear power plants by means of 

ray systems. A literature survey, 


1:19372 (SAAS-192) 
PWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Appendix H to RESAR-3S containment functional design, 
1:19379 (WCAP-8669) 
H-Division quarterly report, January-March 1976 (Lawrence 
Livermore Lab), 1:19883 (UCRL-50028-76-1) 
PWR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 
Appendix G to RESAR-3S gaseous waste processing system, 
1:19100 (WCAP-8666) 
PWR TYPE REACTORS/DESIGN 
Nuclear Reactor Facility (Patent), 1:19109 
Summary description of the Babcock and Wilcox integrated 
nuclear design system, 1:19088 (BAW-10111) 
PWR TYPE REACTORS/ECCS 
Analysis of ECC delivery, 1:19350 (CREARE-TN-231) 
Research program reactor safety technical report. Project RS 
37/2. ECC-Program: high pressure tests. Final report about 
blowdown-experiments with 4-rod-bundles. Part II-A. 
Calculation of the heat transfer coefficients, 1:19363 (NP- 
20817-P2A) 
Steam-water mixing studies related to emergency core-cooling 
system performance, 1:19387 
Westinghouse ECCS: four loop plant (17 x 17) sensitivity 
studies, 1:19377 (WCAP-8566-A) 
PWR TYPE REACTORS/FAILED ELEMENT MONITORS 
Method and apparatus for detection of nuclear fuel rod failures 
(Patent; LWR), 1:19085 
Method and equipment for detecting defective nuclear fuel rods 
(Patent; PWR), 1:19110 
PWR TYPE REACTORS/FISSION PRODUCT RELEASE 
Light-Water-Reactor Safety Research Program: quarterly 
progress report, October-December 1975, 1:19334 (ANL-76- 


PWR TYPE REACTORS/FLOWMETERS 
Development of mass flow measuring methods for unsteady two- 
phase streams, 1:19384 (ORNL-tr-4083) 
PWR TYPE REACTORS/FUEL CANS 
Method of operating a water-cooled nuclear reactor (Patent; 
zircaloy; UO,), 1:19083 
PWR TYPE REACTORS/FUEL CYCLE 
A survey of thorium utilization in thermal power reactors, 
1:19068 (IEA-TI-37) 
Nuclear fuel cycle, 1:19496 
PWR TYPE REACTORS/FUEL ELEMENT FAILURE — 
CEPAN: method of analyzing creep collapse of oval cladding, 
1:19076 (CENPD-187-A) 


PE 2478 PWR TYPE REACTORS/FUEL ELEMENTS 
| 


PWR TYPE REACTORS/FUEL ELEMENTS 


PWR TYPE REACTORS/FUEL ELEMENTS 

Behavior and physico-chemical state of fission products in fuel 
elements for pressurized water reactors, 1: 19103 (NRC-TR-1) 

———— experience with Westinghouse cores (up to 

ember 31, 1975), 1:19095 4)) 
PWR TYPE REACTORS/FUEL POO 
Appendix E to RESAR-3S spent ate pool cooling and cleanup 
m, 1:19098 (WCAP-8662) 
PWR TYPE REACTORS/FUEL RODS 
Survey of experience with high performance fuel rods of PWR 
type (UO,; zircaloy 4 cladding), 1:19094 (WCAP-7125) 
PWR TYPE REACTORS/HEAT EXCHANGERS 
Heat exchanger tube tool (Patent; PWR), 1:19105 
PWR TYPE REACTORS/LOSS OF COOLANT 

Carryout rate fraction correlation for pressurized water reactors, 
1:19382 (XN-75-19(A)) 

Development of mass flow measuring methods for unsteady two- 
phase streams, 1:19384 (ORNL-tr-4083) 

Experiment data report for semiscale Mod-1 Tests S-03-1, S-03- 
2, S-03-3, and S-03-4 (reflood heat transfer tests), 1:19330 
(ANCR-NUREG-1306) 

Flow blockage model for LOCA analyses, 1:19381 (XN-75- 
6(A)) 

Light-Water-Reactor Safety Research Program: quarterly 
a report, October-December 1975, 1:19334 (ANL-76- 

15) 


QUENCH: digital program for analysis of core thermal transients 
during loss-of-coolant accident, 1:19337 (BAW-10106A) 
RELAP4 computer code. I. Application to nuclear power-plant 
analysis, 1:19388 
Water-steam model for LOCA studies, 1:19385 (FRRSR-2) 
PWR TYPE REACTORS/PRESSURE VESSELS 
Present state of fracture mechanical considerations in the 
assessment of safety of components of the primary circuit of 
light water moderated nuclear power plants, in particular 
taking into account the authorization legislation for nuclear 
installations, 1:19352 (EUR-5409d) 
PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
PUMP: analog-hybrid reactor coolant hydraulic transient model, 
1:19087 (BAW-10073A(Rev.1)) 
Vibrations measurement in fast and PWR reactor study, 1:19082 
(ANL-Trans-1056) 
PWR TYPE REACTORS/QUALITY ASSURANCE 
Quality assurance plan, Westinghouse Water Reactor Divisions, 
1:19096 (WCAP-8370(Rev.8)) 
PWR TYPE REACTORS/RADIATION MONITORS 
Appendix F to RESAR-3S, radiological monitoring and sampling 
systems, 1:19101 (WCAP-8667) 
PWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 
Calculation of releases of radioactive materials in gaseous and 
liquid effluents from light-water-cooled power reactors, 
1:19192 (REG/G-1.112(4-76)) 
PWR TYPE REACTORS/RADIOACTIVE WASTE DISPOSAL 
Cost-benefit analysis for radwaste systems for light-water-cooled 
nuclear power ieactors, 1:19080 (REG/G-1.110(3-76)) 
PWR TYPE REACTORS/REACTOR ACCIDENTS 
Development of a computer code for thermal hydraulics of 
reactors (THOR), 1:19338 (BNL-50458) 
PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Limit regulation system for pressurized water nuclear reactors 
(Patent), 1:19286 
PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Aspects of two-phase, gas-liquid, separation related to nuclear 
steam supply systems, 1:19081 (WTHD-56) 
Fitting Nonlinear dynamic models to observations, 1:19067 
(CONF-741189-) 
Radioiodine behavior in the reactor coolant system during 
transient operation, 1:19089 (CENPD-180) 
Thermal power plant (Patent; LWR), 1:19084 
PWR TYPE REACTORS/REACTOR INTERNALS 
Comprehensive vibration assessment program for reactor 
internals during preoperational and initial startup testing, 
1:19195 (REGIG-1 .20(Rev.2)(5-76)) 
PWR TYPE REACTORS/REACTOR KINETICS 
Applied reactor physics, 1:19327 (ANCR-1255) 
HERMITE: a multi-dimensional space-time kinetics code for 
PWR transients, 1:19342 (CENPD-188) 
Summary description of the Babcock and Wilcox integrated 
nuclear design system, 1:19088 (BAW-10111) 
PWR TYPE REACTORS/REACTOR MATERIALS 
Code Case acceptability, ASME section III materials, 1:19196 
(REG/G-1.85(Rev.6)(5-76)) 
PWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 
C-E setpoint methodology. C-E local power density and DNB 
LSSS and LCO setpoint methodology for analog protection 
systems, 1:19273 (CENPD-199) 
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Seismic qualification of the relay for use in the solid state 

protection system, 1:19378 (WCAP-8655) 
PWR TYPE REACTORS/REACTOR SAFETY 

Materials techno ed and the energy problem : application to the 
reliability and safety of nuclear pressure vessels, 1:19993 
(INIS-mf-3026 ) 

Reactor safety and tech . Quarterly progress report, 
October 1-December 31, 1975, 1:19360 (LA-NUREG- 
6233PR) 

PWR TYPE REACTORS/RECOMBINERS 

Recuperative thermal recombining system for handling loss of 

coolant (Patent;LWR), 1:19086 
PWR TYPE REACTORS/RELAYS 
Multi-frequency and direction seismic testing of relays, 1:19102 
(WCAP-8674) 
PWR TYPE REACTORS/SHIELDS 
Nuclear reactor protective system (Patent; PWR), 1:19108 
PWR TYPE REACTORS/SPENT FUEL STORAGE 

Experimental verification of wet fuel storage criticality analyses, 
1:19380 (WCAP-8683) 

PWR TYPE REACTORS/STEAM GENERATORS 

Apparatus for inspecting and repairing a pressurized-water 
reactor’s steam generator heat exchanger tubes (Patent), 
1:19107 

Appendix C to RESAR-3S steam generator blowdown processing 
system, 1:19099 (WCAP-8664) 

Emergency water-cooling system for a steam generator for a 
pressurized-water coolant nuclear reactor (Patent), 1:19104 

Residual stresses in bent tubes for nuclear steam generators. 
Paper No. 111, 1:19892 (CONF-750401-21) 

PWR TYPE REACTORS/STEAM SYSTEMS 

Fitting Nonlinear dynamic models to observations, 1:19067 
(CONF-741189-) 

PWR TYPE REACTORS/TRANSIENTS 
HERMITE: a multi-dimensional space-time kinetics code for 
PWR transients, 1:19342 (CENPD-188) 
PWR;41 TYPE REACTORS 

See WESTINGHOUSE STANDARD REACTOR 
PWR;80 TYPE REACTORS 

See CE STANDARD REACTOR 
PYRIDINES/VIRIAL EQUATION 

Calculation of the second virial coefficient for dipolar and 

quadrupolar polyatomic gases, 1:21526 (IS-T-703) 
PYRIMIDINES 
See also DEOXYCYTIDINE 
THYMIDINE 
URACILS 
PYRIMIDINES/BIOCHEMICAL REACTION KINETICS 

Energy transfer mechanisms in photobiological reactions. 
Progress report, 1 August 1975-30 April 1976, 1:21083 
(COO-875-176) 

PYRIMIDINES/BIOLOGICAL RADIATION EFFECTS 

Study of the radiation effects on nucleic acids and related 
compounds. Annual progress report, August 15, 1974-August 
14, 1975 (X radiation, hamster cells, Haemophilus 
influenzae), 1:21199 (COO-3286-11) 

PYRIMIDINES/BIOSYNTHESIS 

Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Technical progress report, June 1, 1975- 
December 22, 1975 (UV radiation), 1:21086 (COO-2468-2) 

PYRIMIDINES/RADIOLYSIS 

ESR of hydrogen addition radicals in single crystals of 1- 
methylcytosine and 1-methyluracil (Gamma radiation), 
1:20260 

PYRIMIDINES/RADIOSENSITIVITY EFFECTS 

Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Technical progress report, June 1, 1975- 
December 22, 1975 (UV radiation), 1:21086 (COO-2468-2) 

PYRIMIDINES/STRUCTURAL CHEMICAL ANALYSIS 

Crystal and molecular structure of the antifolate drug 
trimethoprim (2,4-diamino-5-(3,4,5- 
trimethoxybenzyl)pyrimidine). A neutron diffraction study 
(High-precision description of structure), 1:20248 

PYRITE/FLOTATION 

Coal-pyrite flotation: a modified technique using concentrated 
second-s' pulp. Technical progress report, 1:18410 (PB- 
243795/2ST) 

PYROXENES/ELECTRIC CONDUCTIVITY 

Electrical conductivity of orthopyroxene to 1400°, and the 

resulting selenotherm, 1:20120 (UCRL-77655) 
PYROXENES/EQUATIONS OF STATE 

Equations of state of eclogites, peridotites, and pyroxenites 

(Abstract), 1:18996 


Q DEVICES/TURBULENT HEATING 
Anomalous resistance and turbulent heating in a Q-machine, 
1:21940 (CONF-750905-P1) 
QUADRUPOLES/PERTURBED ANGULAR CORRELATION 
On an parametric plots in perturbed angular correlations, 
1:21 
QUANTITATIVE CHEMICAL ANALYSIS/ACCURACY 
Factors influencing evaporation from sample cups, and 
assessment of their effect on analytical error (Mathematical 
modeling for prediction of optimum cup geometry), 1:20158 
QUANTUM FIELD THEORY 
Covariant Mellin transforms and the Weyl group quantization, 
1:21703 (CONF-740653-P1) 
On composite gauge fields and dynamical symmetry breaking, 
1:21655 (CONF-750636-P2) 
QUANTUM FIELD THEORY/ASYMPTOTIC SOLUTIONS 
Reply to the comments by Nash about the violation of 
dimensional analysis, 1:21707 
QUANTUM FIELD THEORY/CONFORMAL INVARIANCE 
Field theories without Ward identities (Poincare group 
representation theory, Gelfand-Noimark spin variable), 
1:21702 (CONF-740653-P1) 
QUANTUM FIELD THEORY/GAUGE INVARIANCE 
Comment on gauge conditions in non-Abelian gauge theories 
(Unitarity, Lagrangian function), 1:21705 (ORO-3992-258) 
General theory of renormalization of gauge invariant operators, 
1:21708 
Nonabelian gauge theories and Wilson expansion of operators, 
1:21701 (CONF-740653-P1) 
Prescribed sources and gauge conditions, 1:21706 
QUANTUM FIELD THEORY/GRAVITATIONAL 
INTERACTIONS 
Electrons, photons, and gravitons, 1:21704 (CONF-750636-P2) 
QUANTUM FIELD THEORY/LAGRANGIAN FUNCTION 
Field theories without Ward identities (Poincare group 
representation theory, Gelfafid-Noimark spin variable), 
1:21702 (CONF-740653-P1) 
QUANTUM FIELD THEORY/RENORMALIZATION 
General theory of renormalization of gauge invariant operators, 
1:21708 
QUARK MODEL 
Particle ratios and dimuon production in lepton-hadron 
interactions in a naive quark-parton model, 1:21654 (CONF- 
750636-P2) 
Realistic quark models and astrophysics, 1:21604 (CONF- 
750636-P2) 
QUARK MODEL/BOUNDARY CONDITIONS 
Precocious scaling and duality in Lepton scattering at large 
momentum transfers and in electron-positron annihilation 
(Exchange degeneracy, Bloom-Gilman relation), 1:21628 
(CONF-740653-P2) 
QUARK MODEL/REVIEWS 
New particles and quarks, 1:21601 (CONF-750636-P2) 
QUARKS/BOUNDARY CONDITIONS 
Dual confinement of quarks, 1:21594 (CONF-740653-P2) 
Electron-positron annihilation, scale invariance, and quark 
confinement, 1:21620 (CONF-740653-P1) 
Model of imprisoned quarks (Finite field theory, scale 
invariance), 1:21593 (CONF-740653-P1 ) 
QUARKS/CONFINEMENT 
Higgs-theory with monopoles and quark confinement, 1:21603 
(CONF-750636-P2) 
Quark-binding string, 1:21614 
QUARKS/PARTICLE INTERACTIONS 
Higgs-theory with monopoles and quark confinement, 1:21603 
(CONF-750636-P2) 
QUARTZ/INCLUSIONS 
Gas content of quartz from the GT-2 geothermal test hole, 
Fenton Hill, New Mexico (Abstract), 1:18970 
QUARTZ/PHYSICAL RADIATION EFFECTS 
Transient radiation effects in optical materials. Final report, Feb 
1974-30 Apr 1975 (2.5-MeV electrons), 1:20094 (AD-A- 
013922/0ST) 
QUASARS/DISTANCE 
are oy of the quasars and evidence for nonvelocity redshifts, 
1:21374 
QUASARS/LUMINOSITY 
Dependence of the luminosity and spatial density of quasars on 
their redshift, 1:21378 
QUASARS/RED SHIFT 
Dependence of the luminosity and spatial density of quasars on 
their redshift, 1:21378 
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ware uest the quasars and evidence for nonvelocity redshifts, 
Recent observations of quasi-stellar objects, 1:21375 
Theories of quasars, 1:21373 
QUASARS/SPATIAL DISTRIBUTION 
Dependence of the luminosity and spatial density of quasars on 
their redshift, 1:21378 
Distribution of quasars in the Universe, 1:21376 
QUIESCENT PLASMA 
Ion beam plasma interaction: the production of a quiescent 
plasma, 1:22097 


RA-0 REACTOR/RESEARCH PROGRAMS 

Present status of research reactor engineering in Argentina, 

1:19214 (AAEC-LIB/Trans-566) 
RA-0 REACTOR/SPECIFICATIONS 

Present status of research reactor engineering in Argentina, 
1:19214 (AAEC-LIB/Trans-566) 

RA-1 REACTOR/RESEARCH PROGRAMS 

Present status of research reactor engineering in Argentina, 
1:19214 (AAEC-LIB/Trans-566) 

REACTOR/SPECIFICATIONS 

Present status of research reactor engineering in Argentina, 
1:19214 (AAEC-LIB/Trans-566) 

RA-2 REACTOR/RESEARCH PROGRAMS 

Present status of research reactor engineering in Argentina, 
1:19214 (AAEC-LIB/Trans-566) 

RA-2 REACTOR/SPECIFICATIONS 

Present status of research reactor engineering in Argentina, 
1:19214 (AAEC-LIB/Trans-566) 

RA-3 REACTOR/RESEARCH PROGRAMS 

Present status of research reactor engineering in Argentina, 
1:19214 (AAEC-LIB/Trans-566) 

RA-3 REACTOR/SPECIFICATIONS 

Present status of research reactor engineering in Argentina, 

1:19214 (AAEC-LIB/Trans-566) 
RA-S REACTOR/SPECIFICATIONS 

Present status of research reactor engineering in Argentina, 

1:19214 (AAEC-LIB/Trans-566) 
RABBITS/INTERNAL IRRADIATION 

Hematological effects of parenterally administered plutonium in 
mammals (Reissue of 1947 report on biological effects of Pu), 
1:21285 (CH-3783) 

RABBITS/RADIONUCLIDE KINETICS 

Methods (Reissue of 1947 report on Pu preparation for injection 

and tissue distribution), 1:21281 (CH-3783) 
RADAR 

Concerning certain formulas for pulse-radar-altimeter echo from 
terrain and for elliptically-polarized antennas, 1:20796 
(SAND-76-0114) 

Derivation of simple poles in a transfer function from real- 
frequency information (For identifying or classifying radar 
targets), 1:21868 (UCRL-52050) 

RADAR/ANTENNAS 

Design of Yagi antennas for a Doppler radar system that 

measures ocean surface currents, 1:20535 (UCID-17024) 
RADIATION ACCIDENTS/REVIEWS 

Operational accidents and radiation exposure experience within 
the United States Atomic Energy Commission, 1943-1975 
(AEC health and safety during first 32 years), 1:21331 
(WASH-1192(Rev.)) 

RADIATION BELTS/ELECTRON PRECIPITATION 

L dependent peaks in the energy spectra of electrons 

precipitating from the inner belt, 1:21461 
RADIATION CHEMISTRY 

Nukleonika (Contains 10 articles on various aspects of nuclear 
technology), 1:20157 (AEC-tr-7533/11) 

RADIATION CHEMISTRY/RESEARCH PROGRAMS 

Quarterly report, January 1, 1976-March 31, 1976, 1:20264 
(RRL-3238-551) 

Quarterly report, April 1, 1975-June 30, 1975, 1:20262 (RRL- 
3238-534) 

Quarterly report, October 1, 1975-December 31, 1975, 1:20263 
(RRL-3238-545 ) 

RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION 
See also ELECTRON DETECTION 
GAMMA DETECTION 
MUON DETECTION 
NEUTRINO DETECTION 
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RADIATION DETECTION/ACCURACY 
Detection limits for radioanalytical counting techniques, 1:20173 
(ARH-SA-215) 
RADIATION DETECTION/BIBLIOGRAPHIES 
Bibliography of Soviet material on radiation detection, 1972- 
1974, 1:20670 (AD/A-005564) 
RADIATION DETECTORS 
See also BEAM MONITORS 
BUBBLE CHAMBERS 
CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
DIRECTIONAL RADIATION DETECTORS 
DOSEMETERS 
GAMMA CAMERAS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
PHOTOGRAPHIC FILM DETECTORS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
RADIATION MONITORS 
RADIOISOTOPE SCANNERS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
TISSUE-EQUIVALENT DETECTORS 
RADIATION DETECTORS/BACKGROUND RADIATION 
Nuclear data for assessment of activation of scintillator materials 
during spaceflight, 1:21723 
RADIATION DETECTORS/BIBLIOGRAPHIES 
Bibliography of Soviet material on radiation detection, 1972- 
1974, 1:20670 (AD/A-005564) 
RADIATION DETECTORS/DESIGN 
Comparison of jet and phase-space models at E/sub cm/ = 30 
GeV (Track distribution, 30 GeV), 1:21636 (LBL-4800) 
RADIATION DETECTORS/REVIEWS 
Nucleonics (Review of current nuclear analytical techniques), 
1:20167 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
See also LETHAL RADIATION DOSE 
Principles of standards setting: the radiation experience, 1:21313 
(CONF-75 1022-) 
RADIATION DOSES/COMPUTER CALCULATIONS 
Mathematical model of a phantom developed for use in 
calculations of radiation dose to the body and major internal 
organs of a Japanese adult, 1:21231 (ORNL/TM- 5336) 
RADIATION DOSES/MATHEMATICAL MODELS 
Mathematical model of a phantom developed for use in 
calculations of radiation dose to the body and major internal 
organs of a Japanese adult, 1:21231 (ORNL/TM-5336) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE 
See RADIATION DOSES 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 
See also AERIAL MONITORING 
PERSONNEL MONITORING 
Automated data system for emergency meteorological response, 
1:20949 (ERDA-92(Vol.1)) 
RADIATION MONITORING/DATA 
Environmental surveillance at Hanford for CY-1975, 1:20943 
(BNWL-1979) 
Environmental surveillance at Los Alamos during 1975, 1:20951 
(LA-6321-MS) 
RADIATION MONITORING/RECOMMENDATIONS 
Environmental surveillance at Los Alamos during 1975, 1:20951 
(LA-6321-MS) 
RADIATION MONITORS 
See also NEUTRON MONITORS 
RADIATION MONITORS/DESIGN 
Appendix F to RESAR-3S, radiological monitoring and sampling 
systems (PWR), 1:19101 (WCAP-8667) 
Portable instrument for selectively detecting alpha-particles 
derived from radon (Patent), 1:20678 
RADIATION MONITORS/ELECTRONIC CIRCUITS 
Hand and shoe monitor (29 Mar 1973) (Engineering Materials) 
(6 drawings and text), 1:20675 (CAPE-2432) 
RADIATION PROTECTION 
Removal of radioactive aerosols and gases from exhaust air 
(German Democratic Republic), 1:18762 (AD-A-014405) 
RADIATION PROTECTION/HUMAN POPULATIONS 
Guidance to academic institutions applying for specific 
byproduct material licenses, 1:21329 (REG/G-10.2(3-76)) 
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RADIATION PROTECTION/INDEXES 
Index to Nuclear Safety. A technical progress review by 
chronology, permuted title, and author. Vol 11, No. 1 through 
Vol. 16, No. 6, 1:19366 (ORNL/NSIC-124) 
RADIATION PROTECTION/PERSONNEL 
Guidance to academic institutions applying for specific 
byproduct material licenses, 1:21329 (REG/G-10.2(3-76)) 
RADIATION PROTECTION/STANDARDS 
Principles of standards setting: the radiation experience, 1:21313 
(CONF-75 1022-) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X-RAY 
SOURCES.) 
See also GAMMA SOURCES 
X-RAY SOURCES 
Vacuum ultraviolet continuum sources, 1:18810 (BARC-820) 
RADIATION SOURCES/COLLIMATORS 
Auxiliary collimating device for obtaining irradiation fields of 
any shape for high energy radiotherapy apparatus (Patent), 
1:18809 
RADIATION SOURCES/SAFETY 
Automatic locking radioisotope camera lock (Patent), 1:20524 
RADIATION SOURCES/TRANSPORT 
Radiation testing of thick-wall objects using a linear accelerator 
or Co-60, 1:20562 (ORNL-tr-4139) 
RADIATION TRANSPORT 
See also PROTON TRANSPORT 
RADIATION TRANSPORT/COMPUTER CODES 
Abstracts of digital computer code pack . Assembled by the 
Radiation Shielding Information Center, 1:21837 (ORNL- 
RSIC-13(Vol.4)) 
RADICALS 
See also HYDROXYL RADICALS 
METHYLENE RADICALS 
RADICALS/ELECTRON SPIN RESONANCE 
Free radicals from purine nucleosides after hydroxyl radical 
attack, 1:20269 
RADICALS/SCAVENGING 
Radical scavenging and mechanism of the action of chemical 
protectors in the organism, 1:21194 (ERDA-tr-99) 
RADIOACTIVE AEROSOLS/AIR POLLUTION 
Modeling preliminaries for dry deposition to a canopy 
(Atmospheric particles), 1:20857 (BNWL-2000(Pt.3)) 
RADIOACTIVE AEROSOLS/HEALTH HAZARDS 
Atmospheric sciences annual progress report, 1974 
(Meteorology of coastal areas; atmospheric aerosols; detection 
of nitrogen and sulfur in air samples), 1:20854 (BNL-50485) 
RADIOACTIVE AEROSOLS/RETENTION FUNCTIONS 
Methods of studying the transfer of particles from the alveolar 
space to the insterstitium and subsequent fate of the particles, 
1:21180 (LF-tr-118) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/DIFFUSION 
Note on protection offered by ventilation systems in the event of 
a nuclear reactor accident, 1:21330 (SAND-75-0552) 
RADIOACTIVE EFFLUENTS/MONITORING 
Environmental surveillance at Hanford for CY-1975 data, 
1:20880 (BNWL-1980) 
RADIOACTIVE EFFLUENTS/RADIATION MONITORING 
Annual environmental monitoring report of the Lawrence 
Berkeley Laboratory, 1975, 1:20895 (LBL-4827) 
Annual environmental monitoring report, January-December 
1975 (Rocky Flats Plant), 1:20954 (RFP-ENV-75) 
Environmental surveillance at Hanford for CY-1975 data, 
1:20880 (BNWL-1980) 
Environmental monitoring at Argonne National Laboratory. 
Annual report for 1975, 1:20878 (ANL-76-29) 
Environmental monitoring in the vicinity of the Savannah River 
Plant. Annual report for 1975, 1:20885 (DPSPU-76-30-1) 
Environmental monitoring at Ames Laboratory: Calendar year 
1975, 1:20891 (IS-3856) 
RADIOACTIVE EFFLUENTS/REGULATIONS 
Proposed new regulations for the limitation of releases of 
radioactive substances from nuclear power stations with light 
water reactors (Sweden), 1:19194 (SSI-1975-024) 
RADIOACTIVE EFFLUENTS/REGULATORY GUIDES 
Calculation of releases of radioactive materials in gaseous and 
liquid effluents from light-water-cooled power reactors, 
1:19192 (REG/G-1.112(4-76)) 
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Estimating aquatic dispersion of effluents from accidental and 

routine reactor releases for the purpose of implementing 
appendix I, 1:19193 (REG/G-1.113(5-76)) 
RADIOACTIVE EFFLUENTS/RELEASE LIMITS 

Integral population doses due to off-gases from nuclear power 

stations, 1:19297 (SAAS-184) 
RADIOACTIVE MATERIALS/COMBUSTION 

Combustion system for preparing radioactive samples and the 

like (Patent), 1:20285 
RADIOACTIVE MATERIALS/CONTAINERS 

Retrievable storage containers: 12 ft, 16 ft, and 20 ft modular (8 
Nov 1974) (Engineering Materials) (15 drawings), 1:20373 
(CAPE-2461) 

RADIOACTIVE MATERIALS/EVAPORATION 
—— ag arrangement for vaporizing of liquids (Patent), 
1:1 
RADIOACTIVE MATERIALS/MICROSCOPY 
Sputter deposition as a replicating technique, 1:19919 
RADIOACTIVE MATERIALS/RADIATION PROTECTION 

Radiation protection in educational institutions, 1:21229 
(NCRP-32) 

RADIOACTIVE MATERIALS/STORAGE 

Retrievable storage containers: 12 ft, 16 ft, and 20 ft modular (8 
Nov 1974) (Engineering Materials) (15 drawings), 1:20373 
(CAPE-2461) 

RADIOACTIVE MATERIALS/TRANSPORT 

Certification of ERDA contractors’ packaging with respect to 
compliance with DOT specification 7A performance 
requirements. Phase II. Summary report (Supplement No.1), 
1:20377 (MLM-2228(Suppl.1)) 

en nt on transporting nuclear materials, 1:18718 (CONF- 

0733-) 

Radioactive material shipping container testing, 1:20382 
(SAND-76-5153) 

Safety Analysis Report for Packaging (SARP): USA/5790/BLF 
(ERDA-AL) and USA/5791/BLF (ERDA-AL), 1:20378 
(MLM-2242) 

Special closure for radioactive shipping container, 1:20380 
(SAND-75-0517) 

Special closure for radioactive shipping container, 1:20381 
(SAND-75-0517) 

Transportation accident risks in the nuclear power industry 
1975-2020, 1:19491 (EPA-520/3-75-023) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 

Alternatives for managing wastes from reactors and post-fission 
operations in the LWR fuel cycle. Volume 5. Appendices, 
1:18725 (ERDA-76-43(Vol.5)) 

Alternatives for managing wastes from reactors and post-fission 
operations in the LWR fuel cycle. Volume 4. Alternatives for 
waste isolation and disposal, 1:18784 (ERDA-76-43(Vol.4)) 

RADIOACTIVE WASTE DISPOSAL/COST BENEFIT 

ANALYSIS 

Cost-benefit analysis for radwaste systems for light-water-cooled 
nuclear power reactors, 1:19080 (REG/G-1.110(3-76)) 

RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 

EFFECTS 

Environmental impacts of nuclear power, 1:19489 (CONF- 
750733-) 

Investigation of a plant and fish kill downstream from BNL 
sewage treatment outfall, 1:21027 (ERDA-92(Vol.2)) 

RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 

Report to the Radioactive Waste Management Committee on 
the first international workshop on seabed disposal of high- 
level wastes, Woods Hole, Massachusetts, February 16-20, 
1976, 1:18787 (SAND-76-0224) 

RADIOACTIVE WASTE DISPOSAL/REMOTE HANDLING 

EQUIPMENT 

Apparatus and process for handling dangerous fluent material 
(Radioactive waste handling, disposal, and storage; patent), 
1:18763 

RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 

Radioactive waste management by burial in salt domes, 1:18782 
(EMRL-1112) 

Ultimate storage of radioactive wastes annual report, 1973, 
1:18788 (ERDA-tr-131) 

RADIOACTIVE WASTE DISPOSAL/SOLIDIFICATION 

Impact test for solid waste forms, 1:18780 (DP-1400) 

RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 

DISPOSAL 

Evaluation of options relative to the fixation and disposal of '*C- 
contaminated CO, as CaCOy, 1:18749 (ORNL/TM-S171) 

RADIOACTIVE WASTE FACILITIES/ENERGY 

CONSERVATION 

Energy conservation program, 1:19796 (ARH-SA-259) 


RADIOACTIVE WASTE PROCESSING/EQUIPMENT 


RADIOACTIVE WASTE FACILITIES/FLOWSHEETS 
Waste treatment process flow sheets (11 Sep 1973) 
(Engineering Materials) (21 drawings), 1:18754 (CAPE-2436) 
RADIOACTIVE WASTE FACILITIES/LICENSING 
Fluid bed dryer, 1:18733 (AECC-1-A) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

Alternatives for managing post LWR reactor nuclear wastes, 
1:18722 (BNWL-SA-5737) 

Alternatives for managing wastes from reactors and post-fission 
operations in the LWR fuel cycle. Volume 1. Summary: 
alternatives for the back of the LWR fuel cycle types and 
properties of LWR fuel cycle wastes projections of waste 
quantities; selected glossary, 1:18724 (ERDA-76-43(Vol.1)) 

High-level radioactive waste management (Review of geologic, 
seabed, ice sheet, extraterrestrial, and transmutation 
methods), 1:18779 (CONF-741070-) 

Long-term management of high level wastes (75 million gal of 
high level wastes presently stored by ERDA), 1:18765 

Monsanto Mound Laboratory tritium waste control technology 
development program, 1:18727 (ERDA-92(Vol.2)) 

Radioactive wastes: sources, treatment, and disposal, 1:18723 
(CONF-750733-) 

RADIOACTIVE WASTE MANAGEMENT/FAULT TREE 

ANALYSIS 

Risk-based fault tree analysis method for identification, 
preliminary evaluation, and screening of potential accidental 
release sequences in nuclear fuel cycle operations, 1:18720 
(BNWL-1959) 

RADIOACTIVE WASTE MANAGEMENT/PLANNING 

Long range management of transuranium inated solid 

wastes at Savannah River, 1:18730 
RADIOACTIVE WASTE MANAGEMENT/RADIATION 

MONITORING 

Plutonium contaminated solid waste programs at the Los Alamos 
Scientific Laboratory, 1:18732 

RADIOACTIVE WASTE MANAGEMENT/RESEARCH 

PROGRAMS 

Atlantic Richfield Hanford Company quarterly report, 
technology development for long-term management of 
Hanford high-level waste, October 1975 through December 
1975 (Storage system; retrieval; immobilization; contaminated 
equipment), 1:18775 (ARH-ST-132B) 

Nuclear Waste Management and Transportation quarterly 
progress report, October-December 1975, 1:18721 (BNWL- 
1978) 

Transuranic solid waste management research programs. 
Progress report, January-June 1975, 1:18728 (LA-6264-PR) 

RADIOACTIVE WASTE MANAGEMENT/REVIEWS 

Management of commercial radioactive nuclear wastes: a status 

report, 1:18729 (TID-27058) 
RADIOACTIVE WASTE PROCESSING 

Alternatives for managing wastes from reactors and post-fission 
operations in the LWR fuel cycle. Volume 1. Summary: 
alternatives for the back of the LWR fuel cycle types and 
properties of LWR fuel cycle wastes projections of waste 
quantities; selected glossary, 1:18724 (ERDA-76-43(Vol.1)) 

Alternatives for managing wastes from reactors and post-fission 
operations in the LWR fuel cycle. Volume 2. Alternatives for 
waste treatment, 1:18742 (ERDA-76-43( Vol.2)) 

Experiences in radioactive waste disposal and their application 
to system designs (BWR), 1:19295 (CONF-741070-) 

RADIOACTIVE WASTE PROCESSING/AEROSOL WASTES 

Removal of radioactive aerosols and gases from exhaust air 

(German Democratic Republic), 1:18762 (AD-A-014405) 
RADIOACTIVE WASTE PROCESSING/COMBUSTION 

LASL transuranic treatment development facility, 1:18747 
(ERDA-92(Vol.2)) 

Marcoule incinerator for highly a-contaminated wastes. 
Operation, 1:18760 

RADIOACTIVE WASTE PROCESSING/COMPACTING 

Compaction of alpha contaminated wastes, 1:20874 (MLM- 
2282) 

RADIOACTIVE WASTE PROCESSING/CRUSHING 

Reduction of the volume and activity of alpha contaminated 
solid wastes by cryogenic crushing and leaching, 1:18759 

RADIOACTIVE WASTE PROCESSING/DENITRIFICATION 
Biological denitrification of high nitrate waste solutions, 1:18746 
(ERDA-92(Vol.2)) 
RADIOACTIVE WASTE PROCESSING/DIGESTION 
Acid digestion process for treatment of combustible wastes, 
1:18758 
RADIOACTIVE WASTE PROCESSING/DRYING 
Fluid bed dryer, 1:18733 (AECC-1-A) 


RADIOACTIVE WASTE PROCESSING/EQUIPMENT 

Specifications for reactor, vacuum drum filter, and calciner (4 
Mar 1969) (Engineering Materials) (2 drawings), 1:18752 
(CAPE-2464) 

RADIOACTIVE WASTE PROCESSING/EVAPORATION 

— evaporators to work: wiped film evaporator for high 

wastes (Battelle Pacific Northwest Laboratories), 
1:18771 

Putting evaporators to work: concentration of aqueous 
radioactive waste (Wiped-film evaporators), 1:18772 

Putting evaporators to work: vacuum evaporator-crystallizer 
handles radioactive waste (Atlantic Richfield Hanford Co., 
Hanford, Wash.), 1:18773 

RADIOACTIVE WASTE PROCESSING/EXTRACTION 

CHROMATOGRAPHY 

Method for extracting plutonium from the end streams of a 
reprocessing plant for HTR fuel elements, 1:18716 (RFP- 
Trans-191) 

RADIOACTIVE WASTE PROCESSING/FLOCCULATION 

Chemical coagulation of radioactive wastes at high pH, 1:18743 
(ERDA-92(Vol.2)) 

RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 

Activation of water soluble amines by halogens for trapping 
methyl radioactive iodine from air streams (Patent), 1:18768 

Evaluation of options relative to the fixation and disposal of 'C- 
contaminated CO, as CaCO,, 1:18749 (ORNL/TM-5171) 

Laboratory studies on the adsorption of radioiodine and iodine 
compounds on activated carbon, 1:18761 (AD-A-014404) 

Method of removing iodine and compounds thereof from 
gaseous effluents (Absorption of iodine and its compounds 
from reactor effluents; Patent), 1:18766 

Process for treating waste gas in reprocessing of used nuclear 
fuel (Patent), 1:18769 

Radioactive krypton gas separation (Patent), 1:18767 

Removal of radioactive aerosols and gases from exhaust air 
(German Democratic Republic), 1:18762 (AD-A-014405) 

RADIOACTIVE WASTE PROCESSING/ION EXCHANGE 

Evaluation of process variables in the cation exchange recovery 
of plutonium from 234-5 building sump water, 1:18737 
(BNWL-CC-759) 

RADIOACTIVE WASTE PROCESSING/LEACHING 

Reduction of the volume and activity of alpha contaminated 
solid wastes by cryogenic crushing and leaching, 1:18759 

RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 

Engineering study: disposition of terminal liquors for interim 
storage (Eight alternative processes), 1:18734 (ARH-CD-231) 

Modernization of radioactive liquid waste facilities at Oak Ridge 
National Laboratory, 1:18744 (ERDA-92(Vol.2)) 

Process and arrangement for vaporizing of liquids (Patent), 
1:18770 

Removal of radioactive contaminants from aqueous laboratory 
wastes by chemical treatment, 1:18748 (LA-UR-76-995) 

RADIOACTIVE WASTE PROCESSING/REMOTE HANDLING 

EQUIPMENT 

Apparatus and process for handling dangerous fluent material 
(Radioactive waste handling, disposal, and storage; patent), 
1:18763 

RADIOACTIVE WASTE PROCESSING/SAPONIFICATION 

Removal of organic wastes containing tributyl phosphate 
(Wastes from Purex process), 1:18750 (DP-TR-1) 

Treatment of organic waste solutions containing tributyl 
phosphate, 1:18757 (DP-TR-3) 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Advanced waste forms research and development. First quarterly 
report, 1:18740 (COO-2510-6) 

Advanced waste forms research and development. Annual 
report, 1:18739 (COO-2510-5) 

Annual report, 1973, 1:18755 (ERDA-tr-142) 

Chemical stability of salt cake in the presence of organic 
materials (Detonation hazard), 1:18735 (ARH-LD-119) 

De-entrainer assembly and details, etc. (9 Jun 1969) 
(Engineering Materials) (5 drawings), 1:18753 (CAPE- 
2081(Rev.1)) 

Interim solidification of SRP waste with silica, bentonite, or 
phosphoric acid, 1:18741 (DP-1403) 

Risk-based fault tree analysis method for identification, 
preliminary evaluation, and screening of potential accidental 
release sequences in nuclear fuel cycle operations, 1:18720 
(BNWL-1959) 

Thermal and radiation effects on borosilicate waste glasses, 
1:18778 (BNWL-SA-5534) 

Volatility of ruthenium during fission product vitrification 
operations. Part one. Distillation of nitric solutions calcination 
of concentrates, 1:18756 (INEL-TR-4) 

Waste vitrification at Battelle Northwest (Comparison of three 
vitrification techniques), 1:18764 
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RADIOACTIVE WASTE PROCESSING/SOLVENT 

EXTRACTION 

Treatment of organic waste solutions containing tributyl 

phosphate, 1:18757 (DP-TR-3) 
RADIOACTIVE WASTE STORAGE 

Alternatives for managing wastes from reactors and post-fission 
operations in the LWR fuel cycle. Volume 5. Appendices, 
1:18725 (ERDA-76-43(Vol.5)) 

Alternatives for managing wastes from reactors and post-fission 
operations in the LWR fuel cycle. Volume 3. Alternatives for 
interim sto! and transportation, 1:18783 (ERDA-76- 
43(Vol.3)) 

Alternatives for managing wastes from reactors and post-fission 
operations in the LWR fuel cycle. Volume 4. Alternatives for 
waste isolation and disposal, 1:18784 (ERDA-76-43(Vol.4)) 

Annual report, 1973, 1:18755 (ERDA-tr-142) 

Corrosion monitoring of storage bins for radioactive calcines, 
1:20012 

RADIOACTIVE WASTE STORAGE/COMPARATIVE 

EVALUATIONS 

High-level radioactive waste management (Review of geologic, 
seabed, ice sheet, extraterrestrial, and transmutation 
methods), 1:18779 (CONF-741070-) 

RADIOACTIVE WASTE STORAGE/HAZARDS 

Chemical stability of salt cake in the presence of organic 

materials (Detonation hazard), 1:18735 (ARH-LD-119) 
RADIOACTIVE WASTE STORAGE/LIQUID WASTES 

Development plan for terminal liquor disposition alternatives 
(Interim storage), 1:18774 (ARH-CD-382) 

Engineering study: disposition of terminal liquors for interim 
storage, 1:18734 (ARH-CD-231) 

RADIOACTIVE WASTE STORAGE/RADIATION 

MONITORING 

Bulk monitoring of soil for low level transuranic contamination, 
1:20996 (ANCR-1255) 

Design of a monitor for large boxes containing low level 
transuranic wastes, 1:18719 (ANCR-1255) 

RADIOACTIVE WASTE STORAGE/REMOTE HANDLING 

EQUIPMENT 

Apparatus and process for handling dangerous fluent material 
(Radioactive waste handling, disposal, and storage; patent), 
1:18763 

RADIOACTIVE WASTE STORAGE/SALT DEPOSITS 

Thermal analysis of a fuel cladding repository pilot plant in salt, 
1:18786 (ORNL/TM-5221) 

RADIOACTIVE WASTE STORAGE/SOLID WASTES 

Determination of plutonium content in solid waste drums. 
Experience of the plutonium fuel fabrication facility, 1:18731 

RADIOACTIVE WASTE STORAGE/SOLIDIFICATION 

Correlation of radionuclide leachabilities with microstructures of 
glasses containing Savannah River Plant waste, 1:18781 (DP- 
1411) 

RADIOACTIVE WASTE STORAGE/TANKS 

Computer-based structural investigation of the SY-103 waste 
storage tank which contains an out-of-tolerance bottom bump, 
1:18777 (BNWL-B-475) 

RADIOACTIVE WASTE STORAGE/UNDERGROUND 

Ultimate storage of radioactive wastes annual report, 1973, 
1:18788 (ERDA-tr-131) 

RADIOACTIVE WASTES 
See also RADIOACTIVE EFFLUENTS 

Significant actinide activities in the LWR and LMFBR nuclear 

fuel cycles. Final report, 1:18711 (PB-241674) 
RADIOACTIVE WASTES/CAPILLARY FLOW 

Permeability, capillarity, and pore volume of synthetic Hanford 
Salt Cake (Obtained by solidification of radioactive liquid 
wastes from fuel reprocessing), 1:18736 (ARH-ST-129) 

RADIOACTIVE WASTES/CORROSIVE EFFECTS 

Corrosion monitoring of storage bins for radioactive calcines, 


1:20012 
RADIOACTIVE WASTES/MONITORING 
Environmental monitoring report, Sandia Laboratories 1975, 
1:21040 (SAND-76-0209) 
RADIOACTIVE WASTES/PERMEABILITY 
Permeability, capillarity, and pore volume of synthetic Hanford 
Salt Cake (Obtained by solidification of radioactive liquid 
wastes from fuel reprocessing), 1:18736 (ARH-ST-129) 
RADIOACTIVE WASTES/RADIONUCLIDE MIGRATION 
Migration of tritium from a nuclear waste burial site, 1:20998 
(ERDA-92(Vol.2)) 
RADIOACTIVE WASTES/TRANSPORT 
Transportation accident risks in the nuclear power industry 
1975-2020, 1:19491 (EPA-520/3-75-023) 
RADIOACTIVE WASTES/WASTE TRANSPORTATION 
Alternatives for managing wastes from reactors and post-fission 
operations in the LWR fuel cycle. Volume 3. Alternatives for 
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OCTOBER 1976 


and transportation, 1:18783 (ERDA-76- 
43(Vol.3)) 
Nuclear Waste Management and Transportation quarterly 

report, October-December 1975, 1:18721 (BNWL- 


1 ) 
RADIOACTIVITY/AERIAL MONITORING 
Air sampling system for airborne surveys, 1:20950 (ERDA- 
92(Vol.1)) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOASTRONOMY/RESEARCH PROGRAMS 
Progress report No. 116. Interim report (Cambridge Research 
Lab. of Electronics, MIT), 1:22018 (AD-A-015515) 
RADIOBIOLOGY/LEADING ABSTRACT 
Radiobiology, 1:21238 (ERDA-tr-99) 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE BATTERIES/DESIGN 
Method of converting radioactive energy to electric energy and 
device for performing the same (Patent; based on electron- 
hole pair production in semiconductors), 1:18830 
RADIOISOTOPE GENERATORS 
Shielded radioisotope generator and method for using same 
(Patent), 1:20289 
RADIOISOTOPE HEAT SOURCES 
Effect of helium bubbles at grain boundaries on the fracture 
characteristics of high-density **PuO,, 1:18812 (DP-MS-75- 


93) 
RADIOISOTOPE HEAT SOURCES/CAPSULES 

Oxidation mechanism studies of T-111 alloy by **Pu dioxide, 
1:20007 

RADIOISOTOPE HEAT SOURCES/COATINGS 

Metallography in iridium sheet production (Ir-0.3 percent W for 

MHW cladding), 1:19923 
RADIOISOTOPE HEAT SOURCES/COMPATIBILITY 

Pacific Northwest Laboratory monthly report to the Nuclear 
Research and Applicatiéns Division, for February 1976 
(*SrF,, 1:18817 (BNWL-1845-21) 

RADIOISOTOPE HEAT SOURCES/DESIGN 

Low cost high performance generator technology program. 
Addendum report, 1:18825 (NRA-3075-5) 

Multi-hundred watt radioisotope thermoelectric generator 
program. Annual report, | January 1974-31 December 1974, 
1:18819 (GESP-7122) 

RADIOISOTOPE HEAT SOURCES/FABRICATION 

Savannah River Laboratory monthly report: **Pu fuel form 

processes, 1:18818 (DPST-76-128-1) 
RADIOISOTOPE HEAT SOURCES/IMPACT TESTS 

Solid propellant impact testing of radioisotope heat sources, 
1:18814 (LA-6283-MS) 

RADIOISOTOPE HEAT SOURCES/MATERIALS 

Analysis of ceramic materials for impact members in isotopic 
heat sources, 1:20070 (BMI-X-670) 

RADIOISOTOPE HEAT SOURCES/PHYSICAL PROPERTIES 

Pacific Northwest Laboratory quarterly report to USERDA 
Nuclear Research and Applications Division, for October- 
December 1975 (®SrF,), 1:18816 (BNWL-1845-19) 

RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 

Pacific Northwest Laboratory quarterly report to USERDA 
Nuclear Research and Applications Division, for October- 
December 1975 (®SrF,), 1:18816 (BNWL-1845-19) 

Pacific Northwest Laboratory monthly report to the Nuclear 
Research and Applications Division, for February 1976 
(SrF,, 1:18817 (BNWL-1845-21) 

Savannah River Laboratory monthly report: **Pu fuel form 
processes, 1:18818 (DPST-76-128-1) 

RADIOISOTOPE HEAT SOURCES/SAFETY 
Solid propellant impact testing of radioisotope heat sources, 
1:18814 (LA-6283-MS) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE SCANNERS/DATA ACQUISITION SYSTEMS 

Introduction to hardware for nuclear medicine data systems 

(CPU, input media, storage, display), 1:22394 (ORO-2401- 


88) 
RADIOISOTOPE SCANNERS/DESIGN 
Whole body imaging (Patent), 1:20682 
RADIOISOTOPE SCANNERS/DISPLAY DEVICES 
Scintigram display apparatus with multilevel analysis and two- 
dimensional interpolation (Patent), 1:20698 
RADIOISOTOPES/ENVIRONMENTAL EFFECTS 
Industrial hygiene group (Health hazards of environmental 
pollutants), 1:20893 (LA-6313-PR) 
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RADIOISOTOPES/GAMMA SPECTROSCOPY 

Interprocessor interface for data transfer between PDP-8/L and 
NOVA 1220 dedicated gamma energy analysis systems, 
1:20172 (ARH-CD-402) 

RADIOISOTOPES/HEALTH HAZARDS 

Importance of initial management of persons internally 
contaminated with radionuclides, 1:21234 

Industrial hygiene group (Health hazards of environmental 
pollutants), 1:20893 (LA-6313-PR) 

RADIOISOTOPES/INHALATION 

Industrial hygiene group (Health hazards of environmental 

pollutants), 1:20893 (LA-6313-PR) 
RADIOISOTOPES/INTESTINAL ABSORPTION 

Importance of initial management of persons internally 

contaminated with radionuclides, 1:21271 
RADIOISOTOPES/NUCLEAR REACTION YIELD 

Spallation cross sections and the LAMPF medical radioi 

program (Six hundred to eight hundred MeV), 1:21747 
RADIOISOTOPES/REGULATIONS 

Guidance to academic institutions applying for specific 

byproduct material licenses, 1:21329 (REG/G-10.2(3-76)) 
RADIOISOTOPES/SCINTILLATION COUNTING 

System controller for use with radiological assay system 

(Patent), 1:20680 
RADIOMETERS/MODIFICATIONS 

Modifications to a commercial infrared radiometer to extend its 
temperature range and spectral resolution (For measuring 
emissivity of metals up to 2273 K), 1:20795 (SAND-76-0025) 

RADIOMETRIC ANALYSIS/REVIEWS 

Nucleonics (Review of current nuclear analytical techniques), 

1:20167 
RADIOMETRIC GAGES/CALIBRATION 
Cross section requirements for industrial gauging applications, 
1:20777 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 

(In environment.) 

RADIONUCLIDE MIGRATION/RESEARCH PROGRAMS 
Preliminary results of experimental work in the radionuclide 
migration program. The sorption character of tuffaceous rocks 
in a ‘’static’’ versus ‘’dynamic’’ mode of testing, 1:20984 
(UCID-17064) 
RADIONUCLIDES 

See RADIOISOTOPES 
RADIOPHOTOLUMINESCENT DOSEMETERS 

See RPL DOSEMETERS 
RADIORESISTANCE 

See RADIOSENSITIVITY 
RADIOSENSITIVITY/AGE DEPENDENCE 

Determination of the radiosensitivity of HeLa cells as a function 
of their position in the generation cycle, 1:21204 (ERDA-tr- 
99) 

RADIOSENSITIVITY/FRACTIONATED IRRADIATION 

Factors determining the change in the radiosensitivity of animals 
during fractionated irradiation (X rays; mice), 1:21240 
(ERDA-tr-99) 

RADIOSENSITIVITY/TEMPERATURE DEPENDENCE 

Nature of the radioprotective effect, 1:21211 (ERDA-tr-99) 

RADIOSENSITIZERS 
See also FUDR 

Laboratory of Radiation Biology progress report, August 15, 
1975-August 14, 1976, 1:21208 (ORO-3408-23) 

Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Technical progress report, June 1, 1975- 
December 22, 1975 (UV radiation), 1:21086 (COO-2468-2) 

RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 

Biophysics and instrumentation group (Flow systems 

instrumentation for rapid cell analysis), 1:21119 (LA-6313- 


PR) 
RADIOTHERAPY/DOSIMETRY 
Medical uses of nuclear data, 1:21159 
RADIOTHERAPY/FAST NEUTRONS 
Medical use of fast neutrons in radiotherapy and radiography, 


1:21232 
RADIUM 226/BIOLOGICAL RADIATION EFFECTS 
Mamary neoplasia in a closed beagle colony (Sr, **Ra, **Ra, 
239Py, 1:21274 (COO-1 19-250) 
RADIUM 226/RETENTION 
Retention and skeletal dosimetry of injected **Ra, **Ra, and 
Sr in beagles, 1:21294 
RADIUM 226/TISSUE DISTRIBUTION 
Current status of, and occurrence by site of osteosarcoma in 
beagles injected with radium-226, 1:21273 (COO-119-250) 


RADIUM 226/UPTAKE 
Concentration of radium and plutonium in plasma of 
puppies (7**Ra, 1:21288 (COO-119-250) 
neoplasia le colony 7**Ra, **Ra, 
Pu, 1: 21274 -250) 
RADIUM 228/RETENTI 
Retention and skeletal of injected ***Ra, ***Ra, and 
in beagles, 1:21294 
RADON/INHALATION 
Experimental study of inhaled radioactive pollutants. I. Present 
ta. II. Inventory of lesions. III. the animal model 
dose-effect relationships (Radon, **Pu, **‘Am, and *“Cm), 
1:21277 (LF-tr-111) 
RADON/RADIATION MONITORING 
Portable instrument for selectively detecting alpha-particles 
derived from radon (Patent), 1:20678 
RADON/RADIOECOLOGICAL CONCENTRATION 
Comment on ‘the relative concentrations of radon daughter 
products in surface air and the significance of their ratios’’ by 
C. Rangarajan, S. Gopalakrishnan, V. R. Chandrasekaran, and 
C. D. Eapen, 1:20956 
RADON/TIME MEASUREMENT 
Comment on "’the relative concentrations of radon daughter 
products in surface air and the significance of their ratios’’ by 
C. Rangarajan, S. Gopalakrishnan, V. R. Chandrasekaran, and 
C. D. Eapen, 1:20956 
RAILWAYS/ENVIRONMENTAL EFFECTS 
Environmental assessment of the system plan. Final report, 
1:19855 (PB-243841/4ST) 
RAIN WATER/RADIOCHEMISTRY 
Temporal variations of *"*Pb in thunderstorms, 1:20958 
RANKINE CYCLE ENGINES/RESEARCH PROGRAMS 
Rankine engine program, 1:19818 (TEC-76/002) 
RANKINE CYCLE POWER SYSTEMS/SOLAR AIR 
CONDITIONING 
Feasibility demonstration of solar-powered turbocompressor air 
conditioning and heating system. Final summary report, June 
15, 1974-May 24, 1975, 1:18930 (R-75-951923-4) 
RANKINE CYCLE POWER SYSTEMS/SOLAR HEATING 
SYSTEMS 
Feasibility demonstration of solar-powered turbocompressor air 
conditioning and heating system. Final summary report, June 
15, 1974-May 24, 1975, 1:18930 (R-75-95 1923-4) 
RANKINE CYCLE POWER SYSTEMS/SOLAR SEA POWER 
PLANTS 
Solar sea power. Final rt, 1:18918 (PB-242264) 
RANKINE CYCLE POWER SYSTEMS/TOPPING CYCLES 
Thermoemission topping to steam turbine cycle, 1:19023 (JPRS- 


66621) 
RAPID TRANSIT SYSTEMS/PERFORMANCE 
Power and propulsion characteristics of the Dulles Transpo ‘72 
personal rapid transit vehicles. Final report, Oct 1973-Jun 
1974, 1:19820 (PB-245027) 
RARE EARTH COMPOUNDS/CHEMICAL ANALYSIS 
Determination of thorium in rare earths chloride: coprecipitation 
with cerium (IV) iodate and spectrophotometric 
determination with thoron, 1:20178 (BARC-814) 
RARE EARTH COMPOUNDS/ELECTRIC CONDUCTIVITY 
Electrical and thermoemission properties of alloys of lanthanum 
and cerium hexaborides with transition metals, 1:20079 
(AD/A-005980) 
RARE EARTH COMPOUNDS/THERMOELECTRIC 
PROPERTIES 
Electrical and thermoemission properties of alloys of lanthanum 
and cerium hexaborides with transition metals, 1:20079 
(AD/A-005980) 
RARE EARTHS 
See also DYSPROSIUM 
ERBIUM 
EUROPIUM 
GADOLINIUM 
HOLMIUM 
LANTHANUM 
LUTETIUM 
NEODYMIUM 
TERBIUM 
THULIUM 
YTTERBIUM 
RARE EARTHS/ION EXCHANGE CHROMATOGRAPHY 
Collection and recovery of milligram quantities of mass- 
separated iso’ , 1:20231 (ANCR-1255) 
RARE EARTHS/PRECIPITATION 
— - treatment of pyrochlore concentrates (Patent), 
1 
Recovery of fluorine, uranium, and rare earth metal values from 
prvance Bao acid by-product brine raffinate (Patent), 1:18688 
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RATS/BIOLOGICAL RADIATION EFFECTS 
Survival and growth of p jected animals (Reissue of 


= report on Pu lethality i in mice and rats), 1:21283 (CH- 


83) 
RATS/CHRONIC IRRADIATION 
Dependence of the average lifetime, mortality, and frequency of 
osteosarcomas in rats on the absorbed dose due to strontium- 
90, 1:21278 (ERDA-tr-99) 
RATS/DOSE EQUIVALENTS 
Equivalent conditions of irradiation of mammals, 1:21246 
(ERDA-tr-99) 
RATS/INTERNAL IRRADIATION 
Hematological effects of parenterally administered plutonium in 
mammals (Reissue of 1947 report on biological effects of Pu), 
1:21285 (CH-3783) 
RATS/RADIATION INJURIES 
Experimental study of inhaled radioactive pollutants. I. Present 
data. II. Inventory of lesions. III. pag Ard the animal model 
dose-effect relationships (Radon, **Pu, ***Am, and **Cm), 
1:21277 (LF-tr-111) 
RATS/RADIONUCLIDE KINETICS 
Effects of ingested plutonium (Reissue of 1947 report on tissue 
distribution of ingested Pu), 1:21284 (CH-3783) 
Metabolism of injected plutonium (Reissue of 1947 report on Pu 
tissue distribution), 1:21282 (CH-3783) 
Methods (Reissue of 1947 report on Pu p for injection 
and tissue distribution), 1:21281 (CH-3783) 
RATS/RADIOSENSITIVITY 
Disruption of the biosynthesis of uridylic nucleotides from uracil 
in tissues of rats differing in radiosensitivity in the early 
periods of radiation sickness, 1:21227 (ERDA-tr-99) 
REACTOR ACCIDENTS 
See also EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 
REACTOR ACCIDENTS/HEAT TRANSFER 
Development of a computer code for thermal hydraulics of 
reactors (THOR) (BWR and PWR), 1:19338 (BNL-50458) 
REACTOR ACCIDENTS/HYDRAULICS 
Development of a computer code for thermal hydraulics of 
reactors (THOR) (BWR and PWR), 1:19338 (BNL-50458) 
REACTOR ACCIDENTS/MATHEMATICAL MODELS 
Development of a lumped parametric model for scoping 
investigations of uncertainties in fast reactor probabilistic 
safety analysis. Progress report, October 10, 1974-October 10, 
1975, 1:19348 (COO-2515-3) 
REACTOR ACCIDENTS/PROBABILITY 
Critique of the AEC Reactor Safety Study (WASH-1400), 
1:19368 (PB-245210) 
Test reactor risk assessment methodology, 1:19328 (ANCR- 
1271) 
REACTOR ARGENTIN-O 
See RA-O REACTOR 
REACTOR ARGENTIN-1 
See RA-1 REACTOR 
REACTOR ARGENTIN-2 
See RA-2 REACTOR 
REACTOR ARGENTIN-3 
See RA-3 REACTOR 
REACTOR CHARGING MACHINES/DESIGN 
Device for facilitating the insertion and withdrawal of fuel 
assemblies from a nuclear reactor (Patent; LMFBR), 1:19179 
Device traveling in nuclear reactor rotary cover for handling 
rod-shaped in the tor (Patent; LMFBR), 
1:19178 
Fuel transfer system for a nuclear reactor (Patent), 1:19250 
REACTOR CHARGING MACHINES/GRABS 
Gripping apparatus of a lifting device, especially in a core 
reactor for setting down and lifting fuel elements and fuel rods 
(Patent), 1:19252 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/CLEANING 
Sodium technology and cover gas seal development programs. 
Quarterly technical p tt, October-December 1975 
(LMFBR), 1:19130 (AI-ERDA-13165) 
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REACTOR COMPONENTS/DESIGN 
High-temperature structural design program. Progress report for 
period ending June 30, 1975 (LMFBR), 1:19156 (ORNL- 


5087) 
REACTOR COMPONENTS/FAILURE MODE ANALYSIS 
Collection of methods for reliability and safety engineering, 
1:19329 (ANCR-1273) 
REACTOR COMPONENTS/SEISMIC EFFECTS 
Synthesis of smooth spectra-compatible accelerograms for 
seismic analysis, 1:19344 (CONF-760404-3) 
REACTOR COMPONENTS/STORAGE 
Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, October-December 1975 
(LMFBR), 1:19130 (AI-ERDA-13165) 
REACTOR COMPONENTS/STRESS ANALYSIS 
Assessment of the validity of inelastic design analysis methods by 
comparisons of predictions with test results (LMFBR), 
1:19134 (CONF-76045 1-1) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe 
running of a nuclear reactor.) 
Cost benefit analysis of instrumentation, supervision and control 
systems for nuclear power plants, 1:19278 (INIS-mf-2020) 
REACTOR CONTROL SYSTEMS/DESIGN 
Limit regulation system for pressurized water nuclear reactors 
(Patent), 1:19286 
Operating control systems in advanced types of nuclear power 
plants (LMFBR; HTGR), 1:19279 (ANL-Trans-1050) 
REACTOR CONTROL SYSTEMS/MATHEMATICAL MODELS 
Analysis of adaptive control schemes for a nuclear reactor, 
1:19281 
Control of nuclear propulsion plant power transients, 1:19271 
(AD-A-012458) 
Investigation of a suboptimal controller design for a nuclear 
reactor system, 1:19270 (AD-A-010871) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/DECONTAMINATION 
Annual report, 1973, 1:18755 (ERDA-tr-142) 
REACTOR COOLING SYSTEMS/DESIGN 
Nuclear power plant (Patent), 1:19247 
Thermal power plant (Patent; LWR), 1:19084 
REACTOR COOLING SYSTEMS/FISSION PRODUCT 
RELEASE 
Studies of iodine adsorption and desorption on HTGR coolant 
circuit materials, 1:19117 (ORNL/TM-5094) 
REACTOR COOLING SYSTEMS/FISSION PRODUCTS 
Radioiodine behavior in the reactor coolant system during 
transient operation (PWR), 1:19089 (CENPD-180) 
REACTOR COOLING SYSTEMS/HYDRAULICS 
Numerical fluid-hammer analysis by the method of 
characteristics in complex piping networks, 1:19228 
REACTOR COOLING SYSTEMS/MATHEMATICAL MODELS 
Fitting Nonlinear dynamic models to observations, 1:19067 
(CONF-741189-) 
REACTOR COOLING SYSTEMS/SEALS 
Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, October-December 1975 
(LMFBR), 1:19130 (AI-ERDA-13165) 
REACTOR COOLING SYSTEMS/TWO-PHASE FLOW 
Aspects of two-phase, gas-liquid, separation related to nuclear 
steam supply systems, 1:19081 (WTHD-56) 
Study on flow instabilities in two-phase mixtures, 1:19238 
(ANL-76-23) 
REACTOR CORE DISRUPTION/AFTER-HEAT REMOVAL 
Chemical Engineering Division, reactor safety and physical 
property studies annual report, July 1974-June 1975 
(LMFBR), 1:19331 (ANL-75-45) 
Post-accident heat removal for LMFBR’s, 1:19376 (UCLA- 
ENG-7593) 
REACTOR CORE DISRUPTION/COMPUTER CALCULATIONS 
Improved and verification of fast reactor safety analysis 
techniques. Annual summary, March 1, 1975-February 29, 
1976, 1:19349 (COO-2571-4) 
REACTOR CORE DISRUPTION/CONTAINMENT 
Fast Reactor Safety Research Program. Quarterly report, 
October-December 1975 (LMFBR excursions, meltdown 
debris bed and I behavior, and fuel motion detection), 
1:19373 (SAND-76-0157) 


REACTOR CORE DISRUPTION/FISSION PRODUCT 
RELEASE 
LMFBR aerosol release and transport program. 
ress report, July-September 1975, 1:19367 
(ORNL/NUREG/TM-8) 
REACTOR CORE DISRUPTION/FLUID FLOW 
ICECO: an implicit Eulerian method for calculating fluid 
transients in fast-reactor containment, 1:19333 (ANL-75-81) 
REACTOR CORE RESTRAINTS/DESIGN 
Nuclear reactor having thermally compensated support structure 
for a fuel assembly (Patent; LMFBR), 1:19173 
Reactor core clamping device (Patent; LMFBR), 1:19175 
REACTOR CORES 
HTGR Safety Evaluation Division quarterly report, October 1- 
December 31, 1975, 1:19339 (BNL-50494) 
REACTOR CORES/DESIGN 
Advanced LMFBR core design. Second quarterly report, 
October-December 1975, 1:19142 (GEAP-14078-2) 
High-temperature structural design program. Progress report for 
period ending June 30, 1975 (LMFBR), 1:19156 (ORNL- 
5087) 
HTGR core thermal design methods and analysis, 1:19115 (GA- 
A-12985(Amend.1)) 
Nuclear reactor (Patent; LMFBR), 1:19170 
REACTOR CORES/RESEARCH PROGRAMS 
Core engineering. Fifty-seventh quarterly report, November- 
December 1975 and January 1976 (LMFBR), 1:19141 
(GEAP-10028-57) 
REACTOR CORES/SUPPORTS 
Diagrid for supporting a nuclear reactor core (Patent; LMFBR), 
1:19174 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
HTGR Safety Evaluation Division quarterly report, October 1- 
December 31, 1975, 1:19339 (BNL-50494) 
REACTOR INSTRUMENTATION/LEVEL INDICATORS 
Probe for measuring the level of a liquid (Patent; liquid alkali 
metals in reactor vessels), 1:20815 
REACTOR INSTRUMENTATION/SPECIFICATIONS 
Development of an electronic system for measuring low and 
intermediate range neutron flux in the core of a power 
reactor, 1:19241 (STU-73-3645) 
REACTOR INTERNALS/REGULATORY GUIDES 
Comprehensive vibration assessment program for reactor 
internals during preoperational and initial startup testing 
(BWR; PWR), 1:19195 (REG/G-1.20(Rev.2)(5-76)) 
REACTOR KINETICS 
Multidimensional space-time nuclear-reactor kinetics studies. I. 
Theoretical, 1:19231 
Multidimensional space-time nuclear-reactor kinetics studies. II. 
Experimental, 1:19232 
Subcritical reactivity from polarity correlation, 1:19235 
REACTOR KINETICS/COMPUTER CALCULATIONS 
The NUDO, ROLLO, MELON codes and nodal correlations, 
1:19223 (JEN-312) 
REACTOR KINETICS/CONTROL 
Optimal control of a class of distributed systems (Iterative 
methods, singular perturbation techniques, calculus of 
variations, diffusive system), 1:19226 
REACTOR KINETICS/CROSS SECTIONS 
General method for generating effective resonance cross sections 
for heterogeneous media, 1:19229 
REACTOR KINETICS/MATHEMATICAL MODELS 
Energy group structures and minimum critical mass, 1:19234 
REACTOR KINETICS/MONTE CARLO METHOD 
Thermal-reactor lattice analysis using ENDF/B-IV data with 
Monte Carlo resonance reaction rates, 1:19233 
REACTOR KINETICS/NEUTRON TRANSPORT THEORY 
Methods of Monte Carlo biasing using two-dimensional discrete 
ordinates adjoint flux, 1:19224 (ORNL/TM-5414) 
Prediction of statistical error in Monte Carlo transport 
calculations, 1:19237 
REACTOR KINETICS/NUCLEAR DATA COLLECTIONS 
Status of the nuclear data library KEDAK-3, October 1975 
(LMFBR), 1:19139 (EURFNR-1332) 
REACTOR KINETICS/RESEARCH PROGRAMS 
Applied reactor physics, 1:19327 (ANCR-1255) 
Test reactor operation support, 1:19300 (ANCR-1255) 
REACTOR KINETICS/THREE-DIMENSIONAL 
CALCULATIONS 
HERMITE: a multi-dimensional space-time kinetics code for 
PWR transients, 1:19342 (CENPD-188) 
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REACTOR KINETICS/TWO-DIMENSIONAL CALCULATIONS 
Accuracy of the quasistatic method for two-dimensional thermal 
reactor transients with feedback, 1:19230 
REACTOR KINETICS/XENON OSCILLATIONS 
Quasistatic control of xenon spatial oscillations (Iterative 
methods), 1:19227 
REACTOR LATTICES/NEUTRON TRANSPORT 
Description of DANCOFF JR. program, 1:19225 (ORNL-tr- 
4158) 
REACTOR LATTICES/REACTOR KINETICS 
Thermal-reactor lattice analysis using ENDF/B-IV data with 
Monte Carlo resonance reaction rates, 1:19233 
REACTOR LICENSING 
Power Reactor Docket Information, 1:19189 (NUREG/PRDI- 
76/2) 
Power Reactor Docket Information, 1:19190 (NUREG/PRDI- 


76/3) 
REACTOR LICENSING/LEGAL ASPECTS 

Nuclear Regulatory Commission issuances, March 1976, 
1:19188 (NRCI-76/3) 

REACTOR MATERIALS 

(See also specific materials.) 
See also NUCLEAR FUELS 

HTGR Safety Evaluation Division quarterly 
December 31, 1975, 1:19339 (BNL-50494) 

REACTOR MATERIALS/COATINGS 

Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, October-December 1975 
(LMFBR), 1:19130 (AI-ERDA-13165) 

REACTOR MATERIALS/COMPARATIVE EVALUATIONS 

Report of task force on alternate structural materials for Liquid 
Metal Fast Breeder Reactors, 1:19155 (ORNL-5076) 

REACTOR MATERIALS/FRICTION 

Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, October-December 1975 
(LMFBR), 1:19130 (AI-ERDA-13165) 

REACTOR MATERIALS/MECHANICAL PROPERTIES 

Relation between short- and long-term elevated-temperature 
properties of several austenitic stainless steels, 1:19948 

REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 

Radiation damage simulation experiments with the HVEM, 
1:19239 (HEDL-SA-1037) 

REACTOR MATERIALS/REGULATORY GUIDES 

Code Case acceptability, ASME section III materials (BWR; 
PWR), 1:19196 (REG/G-1.85(Rev.6)(5-76)) 

REACTOR MATERIALS/RESEARCH PROGRAMS 

Chemical Engineering Division, reactor safety and physical 
property studies annual report, July 1974-June 1975 
(LMFBR), 1:19331 (ANL-75-45) 

Sodium Technology Program component materials compatibility 
quarterly progress report for period ending July 31, 1975, 
1:20000 (WARD-NA-3045-29) 

REACTOR NOISE/CORRELATION FUNCTIONS 

Subcritical reactivity from polarity correlation, 1:19235 

REACTOR OPERATION 

Cooper Nuclear Station. Annual operating report 1975, 1:19183 
(DOCKET-50298-530) 

Fort St. Vrain Nuclear Generating Station. Semiannual 
operations report No. 4, July-December 1976, 1:19181 
(DOCKET-50267-436) 

Pilgrim Nuclear Power Station, Unit 1. Annual operating report, 
1975, 1:19182 (DOCKET-50293-629) 

REACTOR PROTECTION SYSTEMS 

C-E setpoint methodology. C-E local power density and DNB 
LSSS and LCO setpoint methodology for analog protection 
systems (PWR), 1:19273 (CENPD-199) 

REACTOR PROTECTION SYSTEMS/DESIGN 

Method and device for the passive protection of a nuclear 

reactor (Patent), 1:19249 
REACTOR PROTECTION SYSTEMS/RELAYS 

Seismic qualification of the rotary relay for use in the solid state 

protection system, 1:19378 (WCAP-8655) 
REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 

See also FAULT TREE ANALYSIS 

Report to the Congress on abnormal occurrences, January-June 
1975, 1:19369 (PB-245404) 

Safety of nuclear power, 1:19498 

REACTOR SAFETY/INDEXES 

Index to Nuclear Safety. A technical progress review by 
chrono poses title, and author. Vol 11, No. 1 through 
Vol. 16, , 1:19366 (ORNL/NSIC-124) 
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REACTOR SAFETY/RESEARCH PROGRAMS 

Fast Reactor Safety Research Program. Quarterly report, 
October-December 1975 (LMFBR excursions, meltdown 
debris bed and | behavior, and fuel motion detection), 
1:19373 (SAND-76-0157) 

HTGR Safety Evaluation Division quarterly , October 1- 
December 31, 1975, 1:19339 (BNL-50494) 

Light-Water-Reactor Safety Research Program: quarterl 
progress report, October-December 1975, 1: 19334 (ANL-76- 
15) 

Nuclear safety characterization of sodium fires and fast reactor 
fission products. Quarterly technical progress report, October- 
December 1975, 1:19326 (AIl-ERDA-13166) 

Reactor safety and technology. Quarterly progress report, 
October 1-December 31, 1975 (HTGR, BWR, PWR, and 
LMFBR), 1:19360 (LA-NUREG-6233PR) 

REACTOR SIMULATORS/DESIGN 
System and method for xenon acceleration in training simulator 
for nuclear power plant (Patent), 1:19216 
REACTOR SITES/COMPARATIVE EVALUATIONS 
Comparison between dispersed nuclear power plants and a 
nuclear energy center at a hypothetical site on Kentucky 
Lake, Tennessee. Volume I. Summary, 1:19291 (ORNL/TM- 


5310) 
REACTOR SITES/HYDROLOGY 
Nuclear power plant in the Oslofjord district. Report 2, 
Hydrophysical measurements at Brenntangen and Son. Part 2, 
Continuous current registrations, 1:19294 (VHL-K- 
10/2(Pt.2)) 
REACTOR SITES/POWER TRANSMISSION 
Comparison between dispersed nuclear power plants and a 
nuclear energy center at a hypothetical site on Kentucky 
Lake, Tennessee. Volume II. Transmission of power, 1:19292 
(ORNL/TM-S5311) 
REACTOR SITING 
See SITE SELECTION 
REACTOR THERMAL COLUMNS 
See THERMAL COLUMNS 
REACTOR VESSELS/LINERS 
Equipment cell liners for liquid-metal-cooled fast breeder 
reactors, 1:19167 
REACTOR VESSELS/SUPPORTS 
Reactor vessel head support arrangement (Patent; LMFBR), 
1:19166 
REACTORS 
See also BREEDER REACTORS 
GAS COOLED REACTORS 
LIQUID METAL COOLED REACTORS 
MOLTEN SALT REACTORS 
POWER REACTORS 
RESEARCH AND TEST REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 
WATER MODERATED REACTORS 
REACTORS/NEUTRON FLUX 
Solution weighting for the SAND-II Monte Carlo code, 1:19217 
(BNWL-SA-5736) 
REACTORS/RADIOACTIVE WASTE MANAGEMENT 
Radioactive wastes: sources, treatment, and disposal, 1:18723 
(CONF-750733-) 
RECOMBINERS 
Appendix A to RESAR-3S combustible gas control in 
containment, 1:19097 (WCAP-8660) 
RECOMBINERS/DESIGN 
Recuperative thermal recombining system for handling loss of 
coolant (Patent; LWR), 1:19086 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECTIFIERS/CONTROL SYSTEMS 
Phase controlled rectifier study, 1:22244 (MATT-1194) 
RECYCLE (FUEL) 
See FUEL CYCLE 
REDOX FUEL CELLS/CATHODES 
Organic cathodes with air regeneration (Reversible cathodes), 
1:19760 
REDOX FUEL CELLS/ELECTRODES 
Electrodes made of organic semiconductors (Polyanilines), 
1:19728 
REDOX REACTIONS 
Current distribution on a disk electrode for redox reactions, 
1:20256 
REDOX REACTIONS/PROTON TRANSPORT 
Photochemistry and enzymology of photosynthesis. Annual 
— report, May 1, 1975-April 30, 1976, 1:21087 (COO- 
) 
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REFERENCE THETA PINCH REACTOR/NEUTRON 
REACTIONS 
Reference Theta-Pinch Reactor (RTPR) nucleonic design 
analysis by perturbation theory, 1:22305 (LA-6272- 


) 
REFRACTORIES/CORROSION RESISTANCE 

Materials Science Division second quarterly report for period 
ending March 15, 1975 (Gasification plant materials), 
1:18415 (ANL-75-XX-2) 

Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, January 1, 1975 
to December 31, 1975, 1:18439 (FE-1784-12) 

REFRACTORIES/EROSION 

Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, January 1, 1975 
to December 31, 1975, 1:18439 (FE-1784-12) 

REFRIGERATORS/DESIGN 

Design and fabrication of a rhombic drive Stirling cycle 
cryogenic refrigerator. Final report, 4 Feb 1972-29 Jun 1973, 
1:20337 (AD-A-015197) 

Design and fabrication of a rhombic drive Stirling cycle 
cryogenic refrigerator. Final report, 1:20338 (AD-A-015198) 

Investigation of scroll fluid machinery for cryogenic helium 
refrigerators. Final report, 1 Jun 1973-31 Dec 1973, 1:20335 
(AD-A-014070/7ST) 

REFRIGERATORS/FABRICATION 

Design and fabrication of a rhombic drive Stirling cycle 
cryogenic refrigerator. Final report, 4 Feb 1972-29 Jun 1973, 
1:20337 (AD-A-015197) 

REFRIGERATORS/HEAT TRANSFER 

Experimental and heat trapsfer studies of liquid helium in the 
high speed rotating frame for the refrigeration of 
superconducting ac machinery, 1:19783 

REFRIGERATORS/PERFORMANCE 

Evaluation of a 4.5-K closed-cycle refrigerator. Final report, 
1:20339 (AD-A-015308) 

Feasibility study of a multipurpose refrigerator for a 
superconducting cable test facility. Final report, 1:19064 (PB- 
244630) 

REFRIGERATORS/RESEARCH PROGRAMS 

Electrocaloric refrigeration for superconductors. Semiannual 
technical report for period ending 31 Dec 1974, 1:20331 
(AD-A-008852) 

REFRIGERATORS/REVIEWS 

Assessment and study of existing concepts and methods of 
cryogenic refrigeration for superconducting transmission 
cables. Final report. Draft, 1:19060 (COO-02552-7(DRAFT)) 

REFUSE 
See SCLID WASTES 
REGENERATORS/DESIGN 

Automotive gas turbine ceramic regenerator design and 
reliability program. Annual report, October 1, 1974-June 30, 
1975, 1:19842 (COO-2630-1) 

REGENERATORS/RESEARCH PROGRAMS 

Automotive gas turbine ceramic regenerator design and 
reliability program. Annual report, October 1, 1974-June 30, 
1975, 1:19842 (COO-2630-1) 

REGGE POLES 

Regge phenomena, 1:21710 (JINR-E2-9086) 

REGIONAL ANALYSIS/COMPUTER CALCULATIONS 

WISSIM: a simulation command language. Part I. Users guide to 
WISSIM commands. IES report 39, 1:21070 (NSF-RA-N-74- 
216) 

WISSIM: a simulation command language. Part II. Users guide 
for interfacing WISSIM and simulation models. IES report 40 
(Rules for writing subroutine UMODEL, which does actual 
simulation), 1:21071 (NSF-RA-N-74-220) 

REGULATIONS 

Implications for ERDA of pending environmental protection 

litigation and recently enacted regulations and guidelines, 
1:19541 (ERDA-92(Vol.1)) 
REGULATIONS/COST BENEFIT ANALYSIS 

Benefit-cost analysis of new source performance standards 
(Sulfur dioxide emissions), 1:20961 (ERDA-92(Vol.2)) 

REGULATORY GUIDES 

NPDES enforcement, compliance and experience, 1:19465 

(ERDA-92(Vol.1)) 
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NPDES enforcement, compliance and experience (National 
Pollutant Discharge Elimination System), 1:19466 (ERDA- 
92(Vol.1)) 

RELAYS/PERFORMANCE TESTING 

Multi-frequency and direction seismic testing of relays (PWR), 

1:19102 (WCAP-8674) 
RELAYS/SEISMIC EFFECTS 

Seismic qualification of the rotary relay for use in the solid state 

protection system, 1:19378 (WCAP-8655) 
REMOTE HANDLING EQUIPMENT 

Apparatus and process for handling dangerous fluent material 
a waste handling, disposal, and storage; patent), 
1:1876 

Remote applications in fuel fabrication: panel discussion, 
1:20374 

REMOTE HANDLING EQUIPMENT/MEETINGS 

Proceedings of the 22nd conference on remote systems 

technology, Washington, DC, Oct 1974, 1:20375 
REMOTE VIEWING EQUIPMENT /PERFORMANCE TESTING 
Development and test of video systems for airborne surveillance 
of oil spills. Final report, 1:18639 (AD-A-014499) 
RESEARCH AND TEST REACTORS 
See also TEST REACTORS 
TRIGA TYPE REACTORS 
RESEARCH AND TEST REACTORS/REACTOR KINETICS 
Applied reactor physics, 1:19327 (ANCR-1255) 
RESERVOIR ROCK/FRACTURE PROPERTIES 
Research on natural fracturing of a petroleum reservoir, 1:18601 
RESERVOIR ROCK/ROCK MECHANICS 

Survey of rock mechanics problems associated with the 
extraction of mineral fluids from underground formations (75 
references), 1:18600 

RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL SECTOR/ENERGY CONSUMPTION 

Impact of energy price increases on households: an illustration, 
1:19461 

Minnesota energy use trends 1957-73, 1:19626 (PB-248057) 

RESIDENTIAL SECTOR/INCOME 

Impact of energy price increases on households: an illustration, 

1:19461 
RESIDUAL FUELS/DESULFURIZATION 

Fluidized bed combustion process evaluation. (Phase I. Residual 
oil gasification/desulfurization demonstration at atmospheric 
pressure). Volume I. Summary. Report for May 1973-Dec 
1974 on Phase I, 1:18852 (PB-241834) 

Fluidized bed combustion process evaluation. (Phase I. Residual 
oil gasification/desulfurization demonstration at atmospheric 
pressure). Volume II. Appendices. Report for May 1973-Dec 
1974 on phase I, 1:18853 (PB-241835) 

RESIDUAL FUELS/GASIFICATION 

Fluidized bed combustion process evaluation. (Phase I. Residual 
oil gasification/desulfurization demonstration at atmospheric 
pressure). Volume I. Summary. Report for May 1973-Dec 
1974 on Phase I, 1:18852 (PB-241834) 

Fluidized bed combustion process evaluation. (Phase I. Residual 
oil gasification/desulfurization demonstration at atmospheric 
pressure). Volume II. Appendices. Report for May 1973-Dec 
1974 on phase I, 1:18853 (PB-241835) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESONANCE PARTICLES 
See also MESON RESONANCES 
PSI-3105 RESONANCES 
Resonance phenomena, 1:21685 (JINR-E2-9086) 
RESONANCE PARTICLES/DECAY 

Nonenhancement on nonleptonic decays of high mass hadrons 
(Short-distance behavior, asymptotic freedom, duality), 
1:21653 (CONF-750636-P2) 

Resonances decaying to a photon and a J(psi) particle, 1:21677 
(COO-1764-219) 

RESONANCE PARTICLES/LIFETIME 
Lifetimes of SU(3) groups and psi particles as a scaling in 
wers of a, 1:21613 
RESONANCE PARTICLES/PARTICLE PRODUCTION 
Multiparticle processes: recent results from the FNAL 30-inch 
bubble chamber (Review), 1:21572 (JINR-D1-2-9224) 
RESONANCE PARTICLES/PARTICLE STRUCTURE 
Dynamical features in cluster models for multihadron 
roduction, 1:21669 (CONF-740653-P2) 
RESONANCE PARTICLES/SU-3 GROUPS 

Lifetimes of SU(3) groups and psi particles as a scaling in 

powers of a, 1:21613 
RESOURCE CONSERVATION 

Decision-makers guide in solid waste management, 1:19645 

(NP-20936) 
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RESOURCE CONSERVATION/GOVERNMENT POLICIES 
Federal land and resource utilization policy, 1:19553 
RESOURCE CONSERVATION/INTERNATIONAL 
COOPERATION 
Management of experimental reserves and their relation to 
conservation reserves: the reserve cluster, 1:20964 (CONF- 
760520-1) 
RESOURCES 
See also GEOTHERMAL RESOURCES 
RESOURCES/REVIEWS 
Survey of world energy resources, 1:19479 (CONF-750733-) 
RESPIRATION/BIO ICAL RADIATION EFFECTS 
Influence of the heat load on the body temperature, respiration 
and pulse rates of dogs subjected to chronic gamma 
irradiation, 1:21257 (ERDA-tr-99) 
Respiration of cotyledons after gamma irradiation of seeds at 
doses stimulating development, 1:21224 (ERDA-tr-99) 
RESPIRATORY SYSTEM 
See also LUNGS 
RESPIRATORY SYSTEM/PHYSIOLOGY 
Methods of studying the transfer of particles from the alveolar 
space to the insterstitium and subsequent fate of the particles, 
1:21180 (LF-tr-118) 
RETICULAR CELLS 
See RETICULOENDOTHELIAL SYSTEM 
RETICULOENDOTHELIAL SYSTEM/RADIONUCLIDE 
KINETICS 
Distribution of **PulV in isolated rat liver cells, 1:21287 (COO- 
119-250) 
RHENIUM 185 TARGET/NEUTRON REACTIONS 
Neutron capture cross sections from 0.1 to 3 MeV by activation 
measurements, 1:21796 
RHENIUM 185 TARGET/PROTON REACTIONS 
Long lived isotope production cross sections from proton 
bombardment of rhenium (15 to 160 MeV), 1:21777 
RHENIUM 187/PROTON REACTIONS 
Long lived isotope production cross sections from proton 
bombardment of rhenium (15 to 160 MeV), 1:21777 
RHENIUM 187 TARGET/NEUTRON REACTIONS 
Neutron capture cross sections from 0.1 to 3 MeV by activation 
measurements, 1:21796 
RHENIUM 187 TARGET/PROTON REACTIONS 
Long lived isotope production cross sections from proton 
bombardment of rhenium (15 to 160 MeV), 1:21777 
RHENIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Electrical and thermoemission properties of alloys of lanthanum 
and cerium hexaborides with transition metals, 1:20079 
(AD/A-005980) 
RHENIUM ALLOYS/ION MICROSCOPY 
Time-of-flight atom-probe field-ion microscope for the study of 
defects in metals. Report No. 2357 (W-25 at.% Re), 1:19962 
(COO-3 158-36) 
RHENIUM ALLOYS/MECHANICAL PROPERTIES 
Composition effects on mechanical properties of HfC- 
strengthened molybdenum alloys, 1:19955 
RHENIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Defects in metal crystals. Progress report, May 1, 1975-April 30, 
1976 (W-Re; Pt-Au; Mo-Ti), 1:20021 (COO-3158-48) 
Radiation effects on BCC metals and alloys. Progress report, 
January 1, 1975-November 30, 1975 (V ion-irradiated Mo; 
neutron-irradiated Nb, Nb-1Zr, W, and W-25 Re), 1:20019 
(COO-2093-32) 
RHENIUM ALLOYS/THERMOELECTRIC PROPERTIES 
Electrical and thermoemission properties of alloys of lanthanum 
and cerium hexaborides with transition metals, 1:20079 
(AD/A-005980) 
RHIZOPTERIN 
See FOLIC ACID 
RHO-765 RESONANCES/COMPOSITE MODELS 
Electromagnetic interpretation of the neutral interactions of the 
neutrinos, 1:21631 (CONF-750636-P1) 
RHODIUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Structure of eta’-cyclopentadienyl(sulfur 
dioxide )ethenylrhodium(I), (C;H;)Rh(C,H,)SO,. A d® 
complex with a planar MSO, group, 1:20223 
RIBONUCLEIC ACID 
See RNA 
RIBOSOMES/BIOCHEMICAL REACTION KINETICS 
Wasting of 18 S ribosomal RNA by human myeloma cells 
cultured in adenosine, 1:21111 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RICINUM COMMUNIS 
See CASTOR 
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RIEMANN WAVES 
See SHOCK WAVES 
RINGOTRON 
See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 
See STORAGE RINGS 
RISKS 
See HAZARDS 
RITAC DOSEMETERS 
(Radiation induced thermally acitvated current.) 
RITAC DOSEMETERS/PERFORMANCE 
Thermocurrent dosimetry with high purity aluminum oxide, 
1:20702 (COO-1105-217) 
RITAC DOSEMETERS/READOUT SYSTEMS 
Practical TSC dosimetry system using a unit density tissue 
equivalent polymer, 1:20727 
Thermocurrent dosimetry with high purity aluminum oxide, 
1:20702 (COO-1105-217) 
RITAC DOSEMETERS/RESEARCH PROGRAMS 
Developments in passive solid state radiation dosimetry, 1:20726 
RITAC DOSEMETERS/TISSUE-EQUIVALENT MATERIALS 
Practical TSC dosimetry system using a unit density tissue 
equivalent polymer, 1:20727 
RITAD DOSEMETERS/DIELECTRIC MATERIALS 
Dielectric material for dosimeters (Patent), 1:20749 
RIVERS 
See also COLUMBIA RIVER 
DELAWARE RIVER 
RIVERS/MATHEMATICAL MODELS 
Analysis of heated discharges to the environment, 1:21050 


(Ribonucleic acid.) 

RNA/BIOCHEMICAL REACTION KINETICS 

Wasting of 18 S ribosomal RNA by human myeloma cells 
cultured in adenosine, 1:21111 

RNA/BIOSYNTHESIS 

Cellular and molecular biology group, 1:21200 (LA-6313-PR) 

Studies of lymphocyte growth and differentiation. Final report, 
August 1, 1975-August 31, 1975, 1:21116 (COO-3363-27) 

Studies of lymphocyte growth and differentiation. Progress 
report, September 1, 1975-July 31, 1976, 1:21115 (COO- 
2806-1) 

Study of the effects of radiation of nucleic acids and related 
compounds. Progress report, August 15, 1975-August 14, 
1976, 1:21196 (COO-3286-15) 

Technical progress report, August 1, 1975-July 31, 1976 
(Biochemical studies on RNA of tobacco mosaic virus), 
1:21085 (COO-2384-5) 

RNA/STRAND BREAKS 

Study of the effects of radiation of nucleic acids and related 
compounds. Progress report, August 15, 1975-August 14, 
1976, 1:21196 (COO-3286-15) 

ROADS/RESEARCH PROGRAMS 

Automotive energy efficiency program (AEEP), 1:19809 (TEC- 

76/002) 
ROCK DRILLING 

Rock melting applied to excavation and tunneling, 1:20327 

Statistical study of rock drilling by hypervelocity jets from 
explosive shaped charges, 1:20325 

ROCK MECHANICS 

Geothermal energy: a new application of rock mechanics, 

1:18985 
ROCK MECHANICS/DEFORMATION 

Deformation measurements with long measuring bolts in the coal 

mining industry, 1:18552 
ROCK MECHANICS/MATHEMATICAL MODELS 

Applications of rock mechanics in deep coal mines of West 

Germany, 1:18549 
ROCK MECHANICS/MEETINGS 

Advances in rock mechanics. Volume I, Part A. Proceedings of 
the third congress of the International Society for Rock 
Mechanics, Denver, Colorado, September 1-7, 1974, 1:18532 

Advances in rock mechanics. Volume I, Part B. Proceedings of 
the third congress of the International Society for Rock 
Mechanics, Denver, Colorado, September 1-7, 1974, 1:18548 

Advances in rock mechanics. Volume II, Part A. Proceedings of 
the third congress of the International Society for Rock 
Mechanics, Denver, Colorado, September 1-7, 1974, 1:18551 

Advances in rock mechanics. Volume II, Part B. Proceedings of 
the third congress of the International Society for Rock 
Mechanics, Denver, Colorado, September 1-7, 1974, 1:18553 

ROCKS 
See also SEDIMENTARY ROCKS 


RM PROCESS 
RMProcess, 1:18872 
RNA 
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ROCKS/CRUSHING 
Material reducer (Patent; rotary impact mill for crushing 
minerals), 1:18567 
ROCKS/DENSITY 
— and potentials of the californium-252 radiation facility at 
WES. Final report (Neutron facility for soil and rock studies), 
1:18815 (AD-A-016787) 
ROCKS/FRACTURING 
Use of intense sub-microsecond electron bursts to produce rock 
shattering, 1:20326 
ROCKS/FRAG MENTATION 
Advanced fragmentation techniques, 1:18550 
ROCKS/MOISTURE 
Design and potentials of the californium-252 radiation facility at 
WES. Final report (Neutron facility for soil and rock studies), 
1:18815 (AD-A-016787) 
ROCKY FLATS PLANT/NONRADIOACTIVE WASTE 
DISPOSAL 
Nonradioactive solid waste handling at the Rocky Flats Plant, 
1:18785 (ERDA-92( Vol.2)) 
ROCKY FLATS PLANT/RADIATION MONITORING 
Radioactive effluent monitoring at the Rocky Flats Plant, 
1:21039 (ERDA-92(Vol.2)) 
ROCKY FLATS PLANT/RADIOACTIVE EFFLUENTS 
Annual environmental monitoring report, January-December 
1975, 1:20954 (RFP-ENV-75) 
ROCKY FLATS PLANT/RADIOACTIVE WASTE 
PROCESSING 
LSA and HSA incinerator operation flow sheets (5 Sep 1975) 
(Engineering Materials) (7 drawings), 1:18751 (CAPE-2437) 
Waste treatment process flow sheets (11 Sep 1973) 
(Engineering Materials) (21 drawings), 1:18754 (CAPE-2436) 
ROCKY FLATS PLANT/TERRESTRIAL ECOSYSTEMS 
Botanical inventory of the Rocky Flats AEC site. Progress 
report, July 31, 1975-April 28, 1976, 1:20965 (COO-2371-4) 
Botanical inventory of the Rocky Flats AEC site: mapping 
methods and preliminary maps. Technical progress report, 
July 31, 1975-April 28, 1976, 1:20966 (COO-2371-5) 
ROCKY FLATS PLANT/WASTE DISPOSAL 
Some thoughts on NPDES (National Pollutant Discharge 
Elimination System), 1:19468 (ERDA-92(Vol.1)) 
ROCKY FLATS PLANT/WASTE MANAGEMENT 
Water recycle plans at the Rocky Flats Plant, 1:18745 (ERDA- 
92(Vol.2)) 
RODENTS 
See also CHIPMUNKS 
GERBILS 
HAMSTERS 
MICE 
RATS 
RODENTS/BIOLOGICAL RADIATION EFFECTS 
Biological measurements in rodents exposed continuously 
throughout their adult life to pulsed electromagnetic radiation. 
Scientific report, 1:21235 (AD-A-013250) 
RODENTS/BODY COMPOSITION 
Seasonal changes in body composition and caloric content of 
Great Basin rodents ((Perognathus parvus, Eutamias minimus, 
Peromyscus manicyJatus, Reithrodontomys megalotis, 
Onychomys leucogaster and Dipodomys ordi)), 1:20980 
ROTARY ENGINES/EXHAUST GASES 
Vehicle emissions: summer to winter, 1:19869 (CONF-7410162- 


1) 
RPL DOSEMETERS/ELECTRON SPIN RESONANCE 
Correlation between paramagnetic and optical measurements on 
silver-activated phosphate glasses, 1:20713 
RPL DOSEMETERS/OPTICAL PROPERTIES 
Correlation between paramagnetic and optical measurements on 
silver-activated phosphate glasses, 1:20713 
RPL DOSEMETERS/PERFORMANCE 
Magnesium borate radiothermolumi detectors, 1:20740 
New RPL-system with glasses on fluoride base, 1:20730 
RUBIDIUM/BIOLOGICAL EFFECTS 
Maturation of Xenopus oocytes. I. Facilitation by ouabain, 
1:21124 
RUBIDIUM 88/BETA-MINUS DECAY 
Ground-state 8 branching of gaseous fission products and their 
daughters for A=88-91, 1:21754 
RUBIDIUM 88/ENERGY-LEVEL TRANSITIONS 
Ground-state 8 branching of gaseous fission products and their 
daughters for A=88-91, 1:21754 
RUBIDIUM 89/BETA-MINUS DECAY 
Ground-state 8 branching of gaseous fission products and their 
daughters for A=88-91, 1:21754 
RUBIDIUM 89/ENERGY-LEVEL TRANSITIONS 
Ground-state B branching of gaseous fission products and their 
daughters for A=88-91, 1:21754 


SAFETY/MANUALS 


RUBIDIUM 90/BETA-MINUS DECAY 
Ground-state 8 branching of gaseous fission products and their 
daughters for A=88-91, 1:21754 
RUBIDIUM 90/ENERGY-LEVEL TRANSITIONS 
Ground-state 8 branching of gaseous fission products and their 
daughters for A=88-91, 1:21754 
RUBIDIUM 91/BETA-MINUS DECAY 
Ground-state 8 branching of gaseous fission products and their 
daughters for A=88-91, 1:21754 
RUBIDIUM 91/ENERGY-LEVEL TRANSITIONS 
Ground-state 8 branching of gaseous fission products and their 
daughters for A=88-91, 1:21754 
RUBIDIUM CHLORIDES/RAMAN SPECTRA 
Theoretical study of impurity-activated first-order Raman 
spectra for the NaCl structure alkali halides, 1:20134 
RUBIDIUM IONS/COLLISIONS 
lon-implanted surface alloys in copper and aluminium, 1:21472 
RUMEN 
See STOMACH 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RUSSELLVILLE-2 ARKANSAS REACTOR 
See ARKANSAS-2 REACTOR 
RUTHENIUM/LEACHING 
Advanced waste forms research and development. Annual 
report, 1:18739 (COO-2510-5) 
RUTHENIUM/LOSSES 
Volatility of ruthenium during fission product vitrification 
operations. Part one. Distillation of nitric solutions calcination 
of concentrates, 1:18756 (INEL-TR-4) 
RUTHENIUM 99/ENERGY-LEVEL TRANSITIONS 
Moessbauer data reduction: the M1-E2 transition of *Ru 
(Hyperfine parameters, J), 1:21765 


S*1000 RESONANCES/PARTICLE PRODUCTION 

Study of the neutral meson spectrum near 1000 MeV, 1:21586 

(IS-T-711) 
SACCHARIDES 

See also GLUCOPROTEINS 
SACCHARIDES/METABOLISM 

Investigation of the genetic structure of lations. Progress 
report, January 1, 1975-December 31, 1975, 1:21127 (COO- 
3149-5) 

Investigation of the genetic structure of populations. Third-year 
summary review, January |, 1975-December 31, 1975, 
1:21128 (COO-3149-6) 

SACCHAROMYCES/RADIOSENSITIVITY 

Stable effect of mortality in the progency of irradiated yeast 

cells, 1:21213 (ERDA-tr-99) 
SACCHAROSE/CHEMICAL REACTIONS 

Continuous processing of urban refuse to oil using carbon 

monoxide, 1:18850 (CONF-7290361-1) 
SAFEGUARDS 
See also PHYSICAL PROTECTION DEVICES 

Elementary survey of nuclear safeguards problems, 1:18792 

(CONF-750733-) 
SAFEGUARDS/ACCOUNTING 

MO200: a model for evaluation safeguards through material 
accountability for a 200 tonne per year mixed-oxide fuel-rod 
fabrication plant, 1:18700 (UCRL-77495) 

SAFEGUARDS/COMPARATIVE EVALUATIONS 

Effectiveness evaluation of alternative fixed-site safeguard 
security systems (Computer model), 1:18797 (SAND-75- 
6159) 

SAFEGUARDS/MASS SPECTROSCOPY 

Preliminary evaluation of a quadrupole mass spectrometer for 

safeguards isotope ratio measurements, 1:18794 (ICP-1085) 
SAFEGUARDS/MATERIALS HANDLING 

MHSS: a material handling system simulator, 1:18799 (UCRL- 
78049) 

SAFEGUARDS/MEASURING METHODS 

Determination of plutonium content in solid waste drums. 
Experience of the plutonium fuel fabrication facility, 1:18731 

SAFEGUARDS/NONDESTRUCTIVE ANALYSIS 

Nuclear safeguards research. Program status report. Progress 

report, September-December 1975, 1:18795 (LA-6316-PR) 
SAFEGUARDS/PERSONNEL 

Security force-adversary engagement simulation, 1:18800 

(SAND-75-0658) 
SAFETY 
See also REACTOR SAFETY 


SAFETY/MANUALS 
MORT user’s manual for use with the m 


4) 
SAFETY/RESEARCH PROGRAMS 
National Bureau of Standards annual report 
Final report, 1:22332 (COM-75-10465) 
Overview of responsibilities and capabilities in ERDA as related 
to the health and environmental impacts of energy production, 
1:21309 (CONF-751022-) 
SAFETY ENGINEERING/RESEARCH PROGRAMS 
Sandia laboratories environment and safety program, 1:19470 
(ERDA-92(Vol.1)) 
SAFETY ENGINEERING/REVIEWS 
Collection of methods for reliability and safety engineering, 
1:19329 (ANCR-1273) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY RODS 
See SCRAM RODS 
SALT DEPOSITS/GEOLOGY 
Alternatives for managing wastes from reactors and post-fission 
operations in the LWR fuel cycle. Volume 5. po erg 
1:18725 (ERDA-76-43(Vol.5)) 
SALT DEPOSITS/MINING 
Salt deposits and salt mining in former Poland (Mining during 
1800's to present), 1:20977 (ORNL-tr-4066) 
SALT DEPOSITS/UNDERGROUND MINING 
Salt deposits and salt mining in former Poland (Historical 
review), 1:21338 (ORNL-tr-4067) 
Wieliczka salt mine in little Poland (History during past 1000 
years), 1:20976 (ORNL-tr-4069) 
SALTON SEA GEOTHERMAL FIELD/BRINES 
Precipitation of amorphous silica from high-temperature- 
hypersaline geothermal brine (Abstract) (210°C, 220 PSIG, 
and 256,000 ppM average wellhead temperature, pressure, 
and total dissolved solids, respectively), 1:18984 
SALTON SEA GEOTHERMAL FIELD/GEOTHERMAL WELLS 
Comparison of brine production methods and conversion 
processes for geothermal electric power generation. 
Geothermal research study in the Salton Sea region of 
California, 1:18975 (EQL-10) 
SAMARIUM 149/ENERGY LEVELS 
Decay schemes and nuclear reactions, 1:21768 (ORO-2434-12) 
SAMARIUM 150 TARGET/ALPHA REACTIONS 
Investigation of the nuclear level structure of °Gd (50 MeV, z, 
tables), 1:21776 (ORO-4322-18) 
SAMARIUM SULFATES/SOLUBILITY 
Solubility and thermodynamic functions for a 3-2 salt, samarium 
sulfate, in water and sulfuric acid solutions at temperatures to 
350°C (Comparison with solubility of lanthanum sulfate 
hydrate), 1:20198 
SAMARIUM SULFATES/THERMODYNAMIC PROPERTIES 
Solubility and thermodynamic functions for a 3-2 salt, samarium 
sulfate, in water and sulfuric acid solutions at temperatures to 
350°C (Comparison with solubility of lanthanum sulfate 
hydrate), 1:20198 
SAMPLE PREPARATION/RESEARCH PROGRAMS 
Sample preparation and definition at the Central Bureau for 
Nuclear Measurements, 1:20629 (AECL-5503) 
SAMPLE PREPARATION/REVIEWS 
Sample preparation and definition at the Central Bureau for 
Nuclear Measurements, 1:20629 (AECL-5503) 
SANDIA LABORATORIES/MAINTENANCE 
Meeting the needs of maintenance craft training, 1:22333 
(SAND-76-5071) 
SANDIA LABORATORIES/MONITORING 
Environmental monitoring report, Sandia Laboratories 1975, 
1:21040 (SAND-76-0209) 
SANDIA LABORATORIES/RESEARCH PROGRAMS 
Sandia laboratories environment and safety program, 1:19470 
(ERDA-92(Vol.1)) 
SANDSTONES/ELECTRIC CONDUCTIVITY 
Electrical conductivity of rock-solution systems under ambient 
conditions: Pictured Cliffs sandstone in tap water, 1:20078 
(UCRL-52005) 
Electrical conductivity of pictured cliffs sandstone saturated with 
tap water under ambient conditions (Abstract), 1:21340 
SANDSTONES/MECHANICAL PROPERTIES 
Constitutive relation to describe the dilatant behavior of a dense 
sandstone (Abstract), 1:21344 
SANDSTONES/ROCK DRILLING 
Continuous chain bit: progress report and program plan, 
1:18981 (SAND-76-0186) 
SANDSTONES/ROCK-FLUID INTERACTIONS 
Electrical conductivity of pictured cliffs sandstone saturated with 
tap water under ambient conditions (Abstract), 1:21340 
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SAPPHIRE/ION BEAMS 


Chemical implantation, g effects, and induced 


isotopic trapping 
hygroscopicity resulting from 15 keV ion bombardment of 


hire, 1:20103 
SAPP ir RE/PHYSICAL RADIATION EFFECTS 

Chemical implantation, isotopic trapping effects, and induced 
hy opicity resulting from 15 keV ion bombardment of 
sapphire, 1:20103 

Transient radiation effects in optical materials. Final report, Feb 
1974-30 Apr 1975 (2.5-MeV electrons), 1:20094 (AD-A- 
013922/0ST) 

SARCOMAS 
See also FIBROSARCOMAS 
OSTEOSARCOMAS 
SARCOMAS/RADIOINDUCTION 

Fission fragment induction of bone sarcomas (**Cf), 1:21276 

(COO-119-250) 
SARSON 

See BRASSICA 
SATELLITES 

See also MOON 
SATELLITES/MONITORING 

Detection of point sources of air pollution using ERTS-1 data 
(Earth Resources Technology Satellite), 1:20907 (PERC/RI- 
76/1) 

SATELLITES/NICKEL-HYDROGEN BATTERIES 

Nickel hydrogen energy storage for satellites. Supplement to 

final report, Dec 1974-Feb 1975, 1:19414 (AD-A-012303) 
SATURN PLANET 

Formation of disks by inelastic collisions of gravitating particles: 
applications to the dynamics of the Saturn's ring and to the 
formation of the solar system, 1:21401 

SAVANNAH REACTOR/SIMULATION 

Control of nuclear propulsion plant power transients, 1:19271 
(AD-A-012458) 

SAVANNAH RIVER PLANT/ACCIDENTS 

Environmental effects of a tritium gas release from the Savannah 
River Plant on December 31, 1975, 1:20944 (DP-1415) 

SAVANNAH RIVER PLANT/CHEMICAL EFFLUENTS 

Environmental monitoring in the vicinity of the Savannah River 

Plant. Annual report for 1975, 1:20885 (DPSPU-76-30-1) 
SAVANNAH RIVER PLANT/GROUND WATER 

Water level fluctuations due to Earth tides in a well pumping 

from slightly fractured crystalline rock, 1:21061 
SAVANNAH RIVER PLANT/RADIATION MONITORING 

Automated data system for emergency meteorological response, 
1:20949 (ERDA-92(Vol.1)) 

Gamma exposure rates in the Steel Creek and Little Hell landing 
areas (Savannah River Plant area swamps), 1:20997 (DPST- 
74-551(Rev.)) 

SAVANNAH RIVER PLANT/RADIOACTIVE EFFLUENTS 

Environmental monitoring in the vicinity of the Savannah River 
Plant. Annual report for 1975, 1:20885 (DPSPU-76-30-1) 

SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 

MANAGEMENT 

Gamma exposure rates in the Steel Creek and Little Hell landing 
areas (Savannah River Plant area swamps), 1:20997 (DPST- 
74-551(Rev.)) 

Interim solidification of SRP waste with silica, bentonite, or 
phosphoric acid, 1:18741 (DP-1403) 

Long range management of transur ted solid 
wastes at Savannah River, 1:18730 

SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 

PROCESSING 

Putting evaporators to work: concentration of aqueous 
radioactive waste (Wiped-film evaporators), 1:18772 

SAVANNAH RIVER PLANT/WASTE DISPOSAL 

Environmental control procedures at the Savannah River Plant, 
1:20947 (ERDA-92(Vol.1)) 

SAVANNAH RIVER PLANT/WASTE MANAGEMENT 

Integration of environmental programs at a diversified nuclear 
production site, 1:20948 (ERDA-92(Vol.1)) 

SAXTON REACTOR/FUEL RODS 

Irradiation performance test of PuO,-UO, fuels by Saxton 

reactor, 1:19093 (IAEA-175) 
SCALE INVARIANCE 

Electron-positron annihilation, scale invariance, and quark 
confinement, 1:21620 (CONF-740653-P1) 

SCALE INVARIANCE/NEUTRINO-NUCLEON INTERACTIONS 

Test of scaling alone from y-distributions in high energy neutrino 
(antineutrino) reactions, 1:21643 (CONF-750636-P1) 

SCANDIUM/FORM FACTORS 
Field-induced paramagnetic form factor in metallic scandium, 
1:19983 
SCANDIUM 42/HALF-LIFE 
Superallowed Fermi B decay: lifetimes of “Cl, *K/sub m/, “Sc 
, and Mn, 1:21744 


OCTOBER 1976 


SCANDIUM 45 TARGET/ALPHA REACTIONS 
Gamma decay of high-spin states in “’Ti, 1:21755 
SCANDIUM SULFIDES/DISSOCIATION ENERGY 
Mass spectrometric determination of dissociation energies of 
high-temperature molecules: ScS, YS, LaS, ZrS, UO, 1:20217 
SCATTERING AMPLITUDES/SPINORS 
Spinor-spinor Bethe-Salpeter equations: short-distance ex i 
of the solutions (Renormalizable gauges), 1:21709 (CONF- 
740653-P1) 
SCHOOL BUILDINGS/SOLAR AIR CONDITIONING 
Commercial building unitary heat pump system with solar 
heating. Semiannual progress report, 1 Jul-31 Dec 1974, 
1:18928 (PB-244488) 
SCHOOL BUILDINGS/SOLAR SPACE HEATING 
Commercial building unitary heat pump system with solar 
heating. Semiannual progress report, | Jul-31 Dec 1974, 
1:18928 (PB-244488) 
SCINTIGRAPHY 
See SCINTISCANNING 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
SOLID SCINTILLATION DETECTORS 
SCINTILLATION COUNTERS/COATINGS 
High energy radiation detector having improved reflective 
backing for phosphor layer (Patent), 1:20694 
SCINTILLATION COUNTERS/DATA PROCESSING 
System controller for use with radiological assay system 
(Patent), 1:20680 
SCINTILLATION COUNTERS/MICROCHANNEL ELECTRON 
MULTIPLIERS 
Use of microchannel electron multipliers in high energy physics, 
1:20770 (LBL-4800) 
SCINTILLATION COUNTERS/PERFORMANCE 
Time-resolved fast-neutron pinhole camera for studying 
thermonuclear plasmas, 1:22010 (UCRL-77527) 
SCINTILLATION DETECTORS 
An experimental system for providing data to test evaluated 
secondary neutron and gamma-ray-production cross sections 
over the incident neutron energy range from | to 20 MeV, 


1:20677 
SCINTISCANNING/CARBON 11 
Tumor diagnosis using short-lived radioactive compounds: a new 
approach, 1:21156 
SCINTISCANNING/FLUORINE 18 
Tumor diagnosis using short-lived radioactive compounds: a new 
approach, 1:21156 
SCINTISCANNING/IODINE 131 
Radionuclide evaluation of renal transplant status, 1:21155 
SCINTISCANNING/IRON 52 
Bone marrow scanning with **Fe. Regeneration and extension of 
marrow after ablative doses of radiotherapy, 1:21160 
SCINTISCANNING/TECHNETIUM 99 
Method of preparation of a composition having a base of 99/sup 
m/ technetium for diagnosis by scintigraphy (Patent), 1:20282 
Tumor diagnosis using short-lived radioactive compounds: a new 
approach, 1:21156° 
SCRAM RODS/DESIGN 
Vertical control rod for rapid and safe shut-off of nuclear 
reactors (Patent), 1:19285 
SCRUBBERS/DESIGN 
Liquid sulfur gas scrubber apparatus, 1:20929 
SCRUBBERS/OPERATION 
EPA alkali scrubbing test facility: advanced program. Progress 
report No. 1, Oct 1974-Apr 1975 (TVA’s Shawnee plant), 
1:18513 (PB- 245279) 
SCRUBBERS/SOLID WASTES 
Sludge disposal from lime/limestone scrubbing processes, 
1:18509 (CONF-741070-) 
SCYLLAC DEVICES/DESIGN 
Conceptual design study of a scyllac fusion test reactor, 1:22195 
(LA-6024) 
SCYLLAC DEVICES/FAR INFRARED RADIATION 
Vacuum ultraviolet emission from argon, krypton, and xenon in 
a radial-viewed theta pinch, 1:22002 (LA-6275-MS) 
SCYLLAC DEVICES/STABILIZATION 
Scyllac '‘derated’’ feedback sector experiments, 1:22107 
(CONF-750905-P1) 
SEA BED/AQUATIC ORGANISMS 
Report on the sampling of the benthic fauna of Surtsey 1970, 
1971, and 1974 (Bryozoa, Ascidiacea), 1:21012 (COO-3531- 


17) 
SEA URCHINS/EMBRYONIC CELLS 
Division delay in sea urchin embryos induced by a specific 
protease inhibitor, 1:21125 
SEACOAST 
See SHORES 


SELNI REACTOR/FUEL ELEMENTS 


SEALS/PERFORMANCE TESTING 
Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, October-December 1975 
(LMFBR), 1:19130 (AI-ERDA-13165) 
SEAS 
See also ATLANTIC OCEAN 
SEAS/INTERNATIONAL LAWS 
Ocean law (a bibliography with abstracts). Report for 1964-Sep 
1975, 1:21062 (NTIS/PS-75/712) 
SEAS/SEDIMENTS 
Marine geochemistry research. Progress report, July 1, 1975- 
June 30, 1976, 1:21345 (UCSD-34P84X10) 
SEAWATER/CHEMICAL COMPOSITION 
Trace metal geochemistry of the South Atlantic Bight Waters. 
Progress report, June 1, 1975-May 31, 1976 (Sources of Cu 
content of water), 1:21028 (SRO-890-1) 
SEAWATER/CORROSIVE EFFECTS 
Corrosion studies on Cu-Ni alloys and ferritic steel in salt water 
for desalination service, 1:19990 (BARC-805) 
Corrosion of coated steel piles in the ocean as measured by 
electrochemical methods, 1:20011 
SEAWATER/DESALINATION 
Materials failure identification manual for sea water desalination 
plants, 1:19997 (ORNL/TM-5001) 
SEAWATER/QUANTITATIVE CHEMICAL ANALYSIS 
Detection of sulfur dioxide utilizing a piezo-electric crystal 
coated with ethylenedinitrilotetraethanol, 1:20930 
SEBACEOUS GLANDS 
See SKIN 
SEDIMENTARY ROCKS 
See also LIMESTONE 
SEDIMENTARY ROCKS/FRACTURE PROPERTIES 
Research on natural fracturing of a petroleum reservoir, 1:18601 
SEDIMENTARY ROCKS/PALEONTOLOGY 
Fossils from Surtsey: a preliminary report, 1:21336 (COO-3531- 
17) 
SEDIMENTARY ROCKS/PERMEABILITY 
Transmissivity and hydraulic conductivity of saturated 
sedimentary rocks in the Hanford Reservation, 1:21334 
(ARH-C-00007 ) 
SEDIMENTS/CONTAMINATION 
487Ce in Lake Michigan sediments: areal distribution and 
correlation with other man-made materials, 1:20934 
SEDIMENTS/RADIATION MONITORING 
Environmental surveillance at Los Alamos during 1975, 1:20951 
(LA-6321-MS) 
SEDIMENTS/RADIONUCLIDE MIGRATION 
Association of long-lived radioactivity with sediment along the 
Columbia River shoreline, islands bottom and slough areas, 
1:21037 (ERDA-92(Vol.1)) 
SEEDS/BIOLOGICAL RADIATION EFFECTS 
Silage production and quality of pearl millet, sorghum, and corn 
hybrids grown from seed exposed to low doses of gamma rays, 
1:21218 
SEISMIC WAVES/WAVE PROPAGATION 
Effects of local geological conditions in the San Francisco Bay 
region on ground motions and the intensities of the 1906 
earthquake, 1:20852 
Viscosity and the inelastic nature of waves in geological media, 
1:20849 
SEISMOLOGY/RESEARCH PROGRAMS 
Summaries of physical research in geosciences, 1:21333 (ERDA- 
76-44) 
SELENIUM/REDUCTION 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
SELENIUM/SOLUBILITY 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
SELENIUM/WORK FUNCTIONS 
Structure and electronic properties o' 
films on surfaces of refractory metals, a: 


6621) 
SELENIUM 74/TARGETS 
Special target preparation techniques for Chalk River nuclear 
physics, 1:20632 (AECL-5503) 
SELENIUM 75/CARCINOGENESIS 
Mammalian biology group (Hazards of Pu, *!°Po, x radiation, 
™Se, "Co, and Cd), 1:21267 (LA-6313-PR) 
SELENIUM 75/HEALTH HAZARDS 
Mammalian biology group (Hazards of Pu, *'°Po, x radiation, 
Se, Sn, and 1:21267 (LA-6313-PR) 
SELENIUM 75/METABOLISM 
Mammalian biology group (Hazards of Pu, *"°Po, x radiation, 
Se, "Co, and 'Cd), 1:21267 (LA-6313-PR) 


SELNI REACTOR/FUEL ELEMENTS 
Investigations on radioactive fission product correlations: gamma 
spectrometry measurements on spent fuel assemblies 
discharged from the Trino Vercellese reactor at the end of the 
2nd irradiation cycle, 1:19092 (EUR-5334) 
SEMICONDUCTOR DETECTORS 
See also SI SEMICONDUCTOR DETECTORS 
SURFACE BARRIER DETECTORS 
SEMICONDUCTOR DETECTORS/CONTAINERS 
Solid state alpha chamber assembly (19 Jul 1973) (Engineering 
Materials) (8 drawings), 1:20674 (CAPE-2430) 
SEMICONDUCTOR DETECTORS/DESIGN 
Apparatus for sensing radiation and providing electrical readout 
(Patent), 1:20683 
Solid state alpha chamber assembly (19 Jul 1973) (Engineering 
Materials) (8 drawings), 1:20674 (CAPE-2430) 
Strip type radiation detector and method of making same 
(Patent; position sensitive), 1:20689 
Stripline radiation detection apparatus (Patent), 1:20679 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR LASERS 
SEMICONDUCTOR DEVICES/FAILURES 
Analysis of actual fault mechanisms in CMOS logic gates, 
1:20531 (SAND-75-6152) 
SEMICONDUCTOR DEVICES/PHYSICAL RADIATION 
EFFECTS 


Damage analysis modified TRAC computer program 
(DAMTRAC), 1:20786 (AD-A-016776) 

Dose distributions at and near the interface of different materials 
exposed to cobalt-60 gamma radiation. Physical sciences 
research papers, 1:20783 (AD-A-010427) 

SEMICONDUCTOR LASERS/ANTIREFLECTION COATINGS 

Antireflection coatings for injection lasers (Patent), 1:20498 

SEMICONDUCTOR LASERS/BIBLIOGRAPHIES 
Gallium arsenide lasers. A bibliography with abstracts. Search 
1964-October 1975, 1:20415 (NTIS/PS- 
5/792) 
SEMICONDUCTOR LASERS/COLD TRAPS 
Cold trap for laser diodes (Patent), 1:20449 
SEMICONDUCTOR LASERS/DESIGN 

Combined electron beam semiconductor modulator and junction 
laser (Patent), 1:20495 

Semiconductor laser stack (Patent), 1:20458 

Variable stripe width semiconductor laser (Patent), 1:20451 

SEMICONDUCTOR LASERS/EFFICIENCY 

Electron-beam-pumped ZnSe-ZnS heteroiaser, 1:20484 

SEMICONDUCT OR LASERS/FABRICATION 
Process of producing semiconductor laser device (Patent), 


1:2 
SEMICONDUCTOR LASERS/LIFETIME 
Statistical characterization of the lifetimes of contin 


hle_het. + 


uously 
operated (Al,Ga)As d lasers, 1:20505 
SEMICONDUCTOR LASERS/OPERATION 
Grating-coupled GaAs single heterostructure ring laser, 1:20504 
SEMICONDUCTOR LASERS/PERFORMANCE 

High average power diode laser illuminator. Final report, May 
1973-Oct 1974 (GaAs), 1:20394 (AD-A-011692) 

Spin-flip Raman laser, 1:20454 

SEMICONDUCTOR MATERIALS 

(See also specific semiconductor materials.) 

SEMICONDUCTOR MATERIALS/CHARGED-PARTICLE 

TRANSPORT 

Studies of electron states in structurally disorder materials. Final 
report, 1 Jan-15 Jun 1974 (Electron transport in dense He 
and tetrahedrally bonded amorphous semiconductors), 
1:21841 (AD-A-012956) 

SEMICONDUCTOR MATERIALS/ION IMPLANTATION 

Reaction of semiconductors to ion implantation and electron 
bombardment. Final report, 1 Jul 1964-30 Jun 1974, 1:20141 
(AD/A-008737) 

SEMICONDUCTOR MATERIALS/PHYSICAL RADIATION 

EFFECTS 

Reaction of semiconductors to ion implantation and electron 
bombardment. Final report, 1 Jul 1964-30 Jun 1974, 1:20141 
(AD/A-008737) 

SEMICONDUCTOR MATERIALS/RESEARCH PROGRAMS 

High temperature electronics status report, 1974-1975 (GaP and 

iC semiconductors for operation at 500°C), 1:20536 (UCID- 
17109) 

The electrical and metallurgical properties of defects in 
compound semiconductors. Final report, 7 Oct 1968-7 Feb 
1975, 1:20142 (AD-A-011282) 

SENN REACTOR 
See GARIGLIANO REACTOR 
SEQUOYAH-1 REACTOR/REACTOR LICENSING 
oe ——_ Nuclear Plant, Units 1 and 2, 1:19185 (FIND- 
-R1) 
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SEQUOYAH-2 REACTOR/REACTOR LICENSING 

FIND: Sequoyah Nuclear Plant, Units 1 and 2, 1:19185 (FIND- 

50327-R1) 
SEROTONIN 

See also MEXAMINE 
SEROTONIN/RADIOSENSITIVITY EFFECTS 

Radioprotective activity of serotonin and its analogs in 
experiments on developing sea urchin e; 

(Strongylocentrotus nudus), 1:21261 (ERDA-tr-99) 
SERPUKHOV SYNCHROTRON/BUBBLE CHAMBERS 
Magneto-optical system for rf-separated particles in the 
Lyudmila liquid-hydrogen chamber, 1:20651 
Rf separator of the Lyudmila liquid-hydrogen bubble chamber. I, 
1:20652 
Rf separator for = —— liquid-hydrogen bubble chamber. 
II. Deflectors, 1:20653 
Rf separator for the bubble chamber 
Ill. Rf power supply, 1:206. 
SERUM (BLOOD) 

See BLOOD SERUM 
SERUM (IMMUNE) 

See IMMUNE SERUMS 
SEWAGE 

See LIQUID WASTES 
SEWAGE/FILTRATION 

Cross-flow filtration in physical-chemical treatment of municipal 
sewage effluents, 1:21014 (ORNL-TM-5423) 

SEWAGE/WASTE DISPOSAL 

Evaluation of spray distribution by land irrigation machinery 
utilized for land disposal of waste water. Final comprehensive 
report, 1:20960 (BNL-20864) 

SEWAGE SLUDGE/COMBUSTION 

Characterization and utilization of municipal and utility sludges 
and ashes. Volume I. Summary. Final report, 1:18881 (PB- 
244310) 

SEWAGE SLUDGE/INCINERATORS 

Evaporative concentration of waste sludges with incinerator 

exhaust gases (Patent), 1:20546 
SEWAGE SLUDGE/IRRADIATION 

Thermoradiation treatment of sewage sludge to eliminate 
pathogens for safe use as fertilizer and animal feed 
supplement, 1:21207 (ERDA-92(Vol.2)) 

SEWAGE SLUDGE/WASTE DISPOSAL 

Characterization and utilization of municipal and utility sludges 
and ashes. Volume I. Summary. Final report, 1:18881 (PB- 
244310) 

Characterization and utilization of municipal and utility sludges 
and ashes. Volume II. Municipal sludges. Final report, 
1:19800 (PB-244311) 

SEWAGE TREATMENT 
See WASTE PROCESSING 
SEX/RADIOSENSITIVITY EFFECTS 

Relationship of strain, sex, and body weight to survival following 

sublethal whole-body x-irradiation (Mice), 1:21260 
SGHWR REACTOR/PLUTONIUM RECYCLE 

Recycle of plutonium in UK thermal reactors, 1:19126 (IAEA- 

175 


) 
SHALE GAS/PRODUCTION 
Effects of space velocity on quality and quantity of gas from oil 
shale retorting, 1:18671 (LERC/RI-76/1) 
SHALE OIL/DENITRIFICATION 
Method for reduction of sulfur and nitrogen content in 
hydrocarbons (Contact liquid or gaseous shale oil and 
nahcolite; patent), 1:18670 
SHALE OIL/DESULFURIZATION 
Method for reduction of sulfur and nitrogen content in 
hydrocarbons (Contact liquid or gaseous shale oil and 
nahcolite; patent), 1:18670 
SHALES 
See also OIL SHALES 
Oxygen isotopic composition of aerosol size quartz in shales, 
1:20982 


SHEATHS (FUEL) 
See FUEL CANS 
SHELL MODELS 
Effective many-body forces in the Of 7/2 pseudo-nuclei, 1:21823 
Two-center shell model, 1:21836 (TID-27031) 
SHELL MODELS/EIGENSTATES 
Particle — symmetry of multishell states. I. Two shells, 
1:21824 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING MATERIALS/PRODUCTION 
Optically-transparent radi g composition (Patent; Pb 
and Tl compounds), 1:20153 
SHIELDS/DESIGN 
Nuclear reactor protective system (Patent; PWR), 1:19108 
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SHIP PROPULSION REACTORS 
See also SAVANNAH REACTOR 
SHIP PROPULSION REACTORS/REACTOR CONTROL 
SYSTEMS 
Control of nuclear propulsion plant power transients, 1:19271 
(AD-A-012458) 
SHIPMENT 
See TRANSPORT 
SHIPPINGPORT REACTOR/REACTOR OPERATION 
[Shippingport Atomic Power Station]. Quarterly ope 
report, third quarter 1975, 1:19090 (DLCS-5000375) 
SHIPS/ENERGY CONSUMPTION 
Energy consumption for production of shipboard freshwater, 
1:19627 
SHIPS/FRESH WATER 
Energy consumption for production of shipboard freshwater, 
1:19627 
SHOCK TUBES/IMPURITIES 
Plasma impurity study using infrared and emission 
analysis. Report No. 68, 1:21994 (COO-2456-31) 
SHOCK TUBES/MODIFICATIONS 
Shock heating studies. Quarterly report, December 1975- 
February 1976 (Coal devolatilization), 1:18502 (FE-2212-3) 
SHOCK WAVES/MATHEMATICAL MODELS 
Investigation of the shallow depth explosions (Nuclear 
explosions), 1:20851 (UCID-17120) 
SHOCK WAVES/MEASURING METHODS 
Sub-nanosecond metal-oxide duct 
the terapascal range, 1:20809 
SHOCK WAVES/OHM LAW 
Ohm’s law in collisionless shock wave, 1:22145 (CONF-750905- 


pressure switch for 


Pl) 
SHOCK WAVES/RECORDING SYSTEMS 
Repetitive signal switcher for simplified oscilloscope setup (For 
studying the dynamic mechanical properties of materials from 
measurement of shock-induced particle velocities), 1:20798 
(SLA-73-0830) 
SHOCK WAVES/REFLECTION 
H-Division quarterly report, January-March 1976 (Lawrence 
Livermore Lab), 1:19883 (UCRL-50028-76-1) 
SHOCK WAVES/WAVE PROPAGATION 
Investigation of the shallow depth explosions (Nuclear 
explosions), 1:20851 (UCID-17120) 
SHORES/ECOLOGY 
Environmental studies of the p North Coast Nuclear 
Plant Unit No. | site. Final report, 1:21009 (PRNC- 
197(Vol.2)) 
SHORES/METEOROLOGY 
Environmental studies of the proposed North Coast Nuclear 
Plant Unit No. | site. Final report, 1:21009 (PRNC- 
197(Vol.2)) 
SHORES/OCEANOGRAPHY 
Environmental studies of the proposed North Coast Nuclear 
Plant Unit No. | site. Final report, 1:21009 (PRNC- 
197(Vol.2)) 
SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
SHOWER COUNTERS/DATA ANALYSIS 
Resolving overlaping gammas in a modular neutrals detector, 
1:20762 (LBL-4800) 
SHOWER COUNTERS/DESIGN 
Crystal Ball at PEP (Nal(TI) neutrals detector system with 
external calorimeter), 1:20760 (LBL-4800) 
SHOWER COUNTERS/LIQUID IONIZATION CHAMBERS 
Liquid argon neutrals detector (LAND) for PEP, 1:20761 (LBL- 
4800) 
SHOWER COUNTERS/PLANNING 
Iron Ball, Mark II (Detector setup for studying e* + e~ yields u* 
+ p- + e* + e° interactions), 1:20772 (LBL-4800) 
SHOWER COUNTERS/STREAMER SPARK CHAMBERS 
Streamer chamber as a general detector (At PEP storage rings), 
1:20765 (LBL-4800) 
SHREWS/POPULATION DYNAMICS 
Structural niches in a forest floor small mammal community, 
1:20973 (ORNL-TM-5004) 
SI SEMICONDUCTOR DETECTORS/PHYSICAL RADIATION 
EFFECTS 
Fast neutron damage effects in silicon surface barrier detectors, 
1:20787 (ANCR-1255) 


See SUDDEN IONOSPHERIC DISTURBANCE 
SILANES/CHEMICAL EXPLOSIONS 
Free radicals and fuel-air-explosion initiation, 1:20831 (UCRL- 
52007) 


SILICON ALLOYS/ENTROPY 


SILANES/DECOMPOSITION 

Floating substrate process. First quarterly progress report, 
January 6, 1976-March 28, 1976, 1:18897 
(ERDA/JPL/954350-76/1) 

SILICA/PRECIPITATION 
Precipitation of amorphous silica from high-temperature- 
hypersaline geothermal brine (Abstract), 1:18984 
SILICATES 
See also PYROXENES 
SILICATES/PHYSICAL RADIATION EFFECTS 
Prospective materials for a target element for the co-producer 
program, 1:20096 (HW-82293) 
SILICON/ACTIVATION ANALYSIS 

Simultaneous oxygen and silicon neutron activation well log 

using pulsed neutron source (Patent), 1:20821 
SILICON/ANNEALING 

Annealing behaviour of high-dose rare-gas implantations into 

silicon, 1:21845 
SILICON/CHEMICAL VAPOR DEPOSITION 

Chemical vapor deposition growth. Quarterly report No. 1, 
1:18900 (ERDA/JPL/954372-76/1) 

Neutron transmutation doping of polycrystalline silicon, 1:18893 
(CONF-760529-1) 

SILICON/CRYSTAL DOPING 

Neutron transmutation doping of polycrystalline silicon, 1:18893 

(CONF-760529-1) 
SILICON/CRYSTAL GROWTH 

Large area silicon sheet by EFG. Second quarterly 
report, Jan 1, 1976-March 31, 1976, 1:18899 
(ERDA/JPL/954355-76/1) 

Laser-zone growth in a Ribbon-to-Ribbon (RTR) process, silicon 
sheet growth development for the large area silicon sheet task 
of the low cost silicon solar array project. Technical quarterly 
report No. 1. Motorola report No. 2256/1, 1:18902 
(ERDA/JPL/954376-76/1) 

Web-dendritic ribbon growth. Quarterly report, | January 1976- 
31 March 1976. USC solar report No. Q-2, 1:18896 
(ERDA/JPL/954344-76/1) 

SILICON/CUTTING 

Slicing of silicon into sheet material. Silicon sheet growth 
development for the large area silicon sheet task of the Low 
Cost Silicon Solar Array Project. First quarterly report, 
January 9, 1976-March 21, 1976, 1:18901 
(ERDA/JPL/954374-76/1) 

SILICON/DEPOSITION 

Floating substrate process. First quarterly progress report, 
January 6, 1976-March 28, 1976, 1:18897 
(ERDA/JPL/954350-76/1) 

SILICON/DIFFUSION 
Radiati h d diffusion of arsenic in silicon, 1:20147 
SILICON/EMISSION SPECTROSCOPY 

Spectrographic determination of trace impurities in calcium 

fluoride. III, 1:20180 (BARC-829) 
SILICON/IMPURITIES 

Silicon materials task of the low cost solar array project (Part 
2). First Quarterly report, 1 October 1975-31 December 
1975. Research report 76-9C4-SIMAT-R1, 1:18894 
(ERDA/JPL/954331-76/1) 

SILICON/ION IMPLANTATION 

Damage profiles and annealing of Si(B) implants (7-60 keV 
boron ions), 1:20033 

Recoil-implanted antimony-doped surface layers in silicon, 
1:21470 

SILICON/NUCLEAR REACTION ANALYSIS 

Feasibility of neutron-gamma techniques for field analysis of 

fresh concrete, 1:20164 
SILICON/PHYSICAL RADIATION EFFECTS 

Annealing behaviour of high-dose rare-gas implantations into 
silicon, 1:21845 

Damage profiles and annealing of Si(B) implants (7-60 keV 
boron ions), 1:20033 

Radiation effects in silicon due to x-ray bombardment, 1:20152 

Radiation-enhanced diffusion of arsenic in silicon, 1:20147 

SILICON/PRODUCTION 

Evaluation of selected chemical processes for production of low- 
cost silicon. Second quarterly progress report, December 15, 
1975-March 31, 1976, 1:18895 (ERDA/JPL/954339-76/1) 

SILICON/PURIFIC ATION 

Semiconductor grade, solar silicon purification project. Motorola 
report No. 2257/1. Technical quarterly report No. 1, 1:18903 
(ERDA/JPL/954442-76/1) 

SILICON 28 TARGET/NITROGEN 14 REACTIONS 
Spins and lifetimes of yrast states in “Ca, 1:21750 

SILICON 28 TARGET/PROTON REACTIONS 

Systematics of isospin mixing in proton elastic scattering from 
light nuclei, 1:21743 
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SILICON ALLOYS/ENTROPY 

—_ properties of A-15 superconductors obtained from heat- 

ity measurements, 1:19985 
SILICON CARBIDES/CORROSION RESISTANCE 

Corrosion resistance of MHD generator materials to seed/slag 
mixtures (Simulated coal-fired MHD generator test facility), 
1:19668 (CONF-750601-P5) 

SILICON CARBIDES/MATERIALS TESTING 
Ceramic materials for fusion, 1:22319 
SILICON CARBIDES/PHYSICAL RADIATION EFFECTS 

Gas ——_ from low-Z materials under hydrogen bombardment, 

1:20151 
SILICON CARBIDES/RESEARCH PROGRAMS 

High temperature electronics status report, 1974-1975 (GaP and 
for operation at 500°C), 1:20536 (UCID- 
17109) 

SILICON CHLORIDES/REDUCTION 

Evaluation of selected chemical processes for production of low- 
cost silicon. Second quarterly progress report, December 15, 
1975-March 31, 1976, 1: 18895 (ERDA/JPL/954339.76/1) 

SILICON FLUORIDES/GAS CHROMATOGRAPHY 

Selective chromatographic separation of sulfur dioxide with 

organic reagents (Patent), 1:20188 
SILICON HYDRIDES 

See SILANES 
SILICON NITRIDES/CHEMICAL ANALYSIS 

Quantitative detection of oxygen in silicon nitride on silicon (C, 
O, N), 1:20050 

SILICON NITRIDES/IMPACT SHOCK 
Analysis of ceramic materials for impact members in isotopic 
heat sources, 1:20070 (BMI-X-670) 
SILICON NITRIDES/MATERIALS TESTING 
Ceramic materials for fusion, 1:22319 
SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/ABSORPTION SPECTRA 

Temperature dependence of the fir absorption spectrum in 
amorphous dielectrics (GeO, PMMA, vitreous SiO, with and 
without 600 ppM H,O), 1:20117 (COO-3151-58) 

SILICON OXIDES/PHYSICAL RADIATION EFFECTS 

Hydrogen and helium implantation in vitreous silica, 1:20101 

SILICON SOLAR CELLS/DESIGN 

Fabrication of polycrystalline solar cells on low-cost substrates 
(Patent), 1:18908 

Method of applying an anti-reflective coating to a solar cell 
(Patent), 1:18906 

Silicon solar cell array (Patent), 1:18907 

SILICON SOLAR CELLS/EFFICIENCY 

Development of low-cost thin film polycrystalline silicon solar 
cells for terrestrial applications. Annual progress report, 1 Jan- 
31 Dec 1974, 1:18905 (PB-244406) 

Silicon materials task of the low cost solar array project (Part 
2). First Quarterly report, 1 October 1975-31 December 
1975. Research report 76-9C4-SIMAT-R1, 1:18894 
(ERDA/JPL/954331-76/1) 

SILICON SOLAR CELLS/FABRICATION 

Development of low-cost thin film polycrystalline silicon solar 
cells for terrestrial applications. Annual progress report, 1 Jan- 
31 Dec 1974, 1:18905 (PB-244406) 

Fabrication of polycrystalline solar cells on low-cost substrates 
(Patent), 1:18908 

Large ones silicon sheet by EFG. Second quarterly progress 
report, January 1, 1976-March 31, 1976, e 18809 
76/1) 

Silicon materials task of the low cost solar array project (Part 
2). First Quarterly report, 1 October 1975-31 December 
1975. Research report 76-9C4-SIMAT-R1, 1:18894 
(ERDA/JPL/954331-76/1) 

Slicing of silicon into sheet material. Silicon sheet growth 
development for the large area silicon sheet task of the Low 
Cost Silicon Solar Array Project. First quarterly report, 
January 9, 1976-March 21, 1976, 1:18901 
(ERDA/JPL/954374-76/1) 

SILVER/CHEMICAL ANALYSIS 

Application of surface and volume sensitive 
techniques to microparticle chemical analysis (Al-to-Ag 
ultrasonically welded bonds on capacitors), 1:20161 

SILVER/ION COLLISIONS 
Backscattering of 15 to 30 keV *He from metal surface, 1:21473 
SILVER/PERMEABILITY 

Effect during diffusion annealing of a finite gas evolution rate on 
the distribution of a gas injected into a solid, 1:19970 
(BNWL-tr-172) 

SILVER/REDUCTION 
Homopolyatomic ions of the -transition elements: synthesis, 
structure, and bonding, 1:20218 
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SILVER/SOLUBILITY 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
SILVER/SPUTTERING 
Sputtering measurements on controlled thermonuclear reactor 
materials using Auger electron spectroscopy, 1:22321 
SILVER 107 TARGET/HEAVY ION REACTIONS 
Diffusive phenomena reflected in the charge and angular 
distributions of N, Ne, Ar, Kr induced reactions (Master 
equation, probability distribution, diffusion, charge and 
angular distributions, deep inelastic scattering), 1:21758 


(LBL-5006) 
SILVER 109 TARGET/HEAVY ION REACTIONS 

Diffusive phenomena reflected in the charge and angular 
distributions of N, Ne, Ar, Kr inducec reactions (Master 
equation, probability distribution, diffusion, charge and 
angular distributions, deep inelastic scattering), 1:21758 
(LBL-5006) 

SILVER CARBONATES/SORPTIVE PROPERTIES 

Nitric oxide analysis and scrubber therefor (In a gas stream 
containing nitrogen dioxide using silver carbonate scrubber; 
Patent), 1:20194 

SILVER CHLORIDES/CHEMICAL STATE 

Determination of the composition and stability constant of 
complex ions from the solubility curve, 1:20209 (UCRL- 
Trans-1 1049) 

SILVER SULFIDES/ELECTRICAL PROPERTIES 

Reaction of semiconductors to ion implantation and electron 
bombardment. Final report, 1 Jul 1964-30 Jun 1974, 1:20141 
(AD/A-008737 ) 

SILVER SULFIDES/OPTICAL PROPERTIES 

Reaction of semiconductors to ion implantation and electron 
bombardment. Final report, 1 Jul 1964-30 Jun 1974, 1:20141 
(AD/A-008737 ) 

SILVER-CADMIUM BATTERIES/MATERIALS 

Technical and microeconomic analysis of cadmium and its 

compounds. Final report on Task 1, 1:19425 (PB-244625) 
SILVER-CADMIUM BATTERIES/WASTE MANAGEMENT 

Technical and microeconomic analysis of cadmium and its 

compounds. Final report on Task 1, 1:19425 (PB-244625) 
SIMIAN VIRUS 

Immunization with a lipid-conjugated membrane antigen to 
suppress growth of a fibrosarcoma induced by Simian virus 40, 
1:21172 

SIMULATION/COST BENEFIT ANALYSIS 

Simulation costs and how to avoid them, 1:22342 (CONF- 
741189-) 

SIN CYCLOTRON/BEAM TRANSPORT 

Superconducting muon channels, 1:20648 

Various types of stranded superconducting cable for magnet 
coils, 1:20590 

SIN CYCLOTRON/ELECTROMAGNETS 
Magnets with mineral insulated coils at S.I.N., 1:20591 
SIN CYCLOTRON/MAGNETIC FIELDS 

Calculation of three-dimensiona! magnetic fields with a two- 
—" computer program (POISSON computer code), 
1:20577 

SIN CYCLOTRON/SUPERCONDUCTING MAGNETS 

Superconducting muon channels, 1:20648 

Supercritical cooling of superconducting magnets, 1:20603 

SITE SELECTION 

Comparison between dispersed nuclear power plants and a 
nuclear energy center at a hypothetical site on Kentuck 
Lake, Tennessee. Volume I. Summary, 1:19291 (ORNL/TM- 
5310) 

Comparison between dispersed nuclear power plants and a 
nuclear energy center at a hypothetical site on Kentucky 
Lake, Tennessee. Volume II. Transmission of power, 1:19292 
(ORNL/TM-S311) 

SITE SELECTION/LEGAL ASPECTS 

Legal and institutional problems of electrical facility siting. 

Summary report, 1:19604 (PB-245220) 
SITE SELECTION/LEGISLATION 

Land Resource Planning Assistance Act and the Energy 
Facilities Planning and Development Act. Hearings before the 
Subcommittee on the Environment and Land Resources of the 
Committee on Interior and Insular Affairs, United States 
Senate, Ninety-Fourth Congress, First Session on S. 619, S. 
984. Parts 1 and 2, 1:19557 

SITE SELECTION/MATHEMATICAL MODELS 

Central vertices in a graph, 1:22357 (SAND-76-5070) 

SITE SELECTION/PLANNING 

Land Resource Planning Assistance Act and the Energy 
Facilities Planning and Development Act. Hearings before the 
Subcommittee on the Environment and Land Resources of the 
Committee on Interior and Insular Affairs, United States 
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Senate, Ninety-Fourth Con 

984. Parts 1 and 2, 1:1955 
SITES (REACTOR) 

See REACTOR SITES 
SKELETAL DISEASES 

See also OSTEOSARCOMAS 
SKELETAL DISEASES/THERAPY 

Long-term treatment of osteogenesis imperfects tarda in adults 
with salmon calcitonin and calcium, 1:21153 

SKELETON/OSTEOSARCOMAS 

Current status of, and occurrence by site of osteosarcom 

beagles injected with radium-226, 1:21273 (COO-119- 250) 
SKELETON/RADIONUCLIDE KINETICS 

Induction of osteogenic sarcoma by **PulV (polymeric) in 
beagles, 1:21272 (COO-119-250) 

Preliminary report on the determination of micro-anatomical 
skeletal retention of ***Pu in ulnae of beagles, 1:21291 (COO- 
119-250) 

Research in radiobiology. Annual report of work in progress in 
the internal irradiation program, 1:21286 (COO-119-250) 
Retention and skeletal dosimetry of injected ***Ra, **Ra, and 

Sr in beagles, 1:21294 
SKIMMERS/DESIGN 

Fast current oil response system - stage I, SVROS development. 
Final report, 1:18640 (AD-A-014500) 

Prototype high-seas disc-drum oil recovery system. Final report, 
May 1972-Oct 1974, 1:18644 (AD-A-017000) 

SKIMMERS/PERFORMANCE TESTING 

Development of fast current oil response system. Final report on 
Phase 1, 1:18638 (AD-A-014496) 

Prototype high-seas disc-drum oil recovery system. Final report, 
May 1972-Oct 1974, 1:18644 (AD-A-017000) 

Tests of Coast Guard developed high seas oil recovery systems 
at EPA OHMSETT. Final report, Jul-Sep 1974, 1:18637 (AD- 
A-014495) 

IN 


First Session on S. 619, S. 


See also EPIDERMIS 
SKIN/SURFACE CLEANING 
Laboratory services series a safety shower test and maintenance 
program (Safety shower and eyewash fountain maintenance), 
1:21328 (ORNL/TM-5358) 
SKIN DISEASES/RADIOTHERAPY 
Follow-up study of patients treated by x-ray epilation for Tinea 
capitis. Resurvey of post-treatment illness and mortality 
experience, 1:21233 
SL GROUPS/UNITARY SYMMETRY 
Horospheric basis in the SL (2, C) group (Matrix elements), 
1:21698 (CONF-740653-P1) 
SLAGS/CORROSIVE EFFECTS 
Materials Science Division second quarterly report for period 
ending March 15, 1975 (Gasification plant materials), 
1:18415 (ANL-75-XX-2) 


Materials Science Division coal technology fifth quarterly report, 


October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 
SLUDGES 
See SLURRIES 
SLUDGES/WASTE DISPOSAL 
Characterization and utilization of municipal and utility sludges 
and ashes. Volume II. Municipal sludges. Final report, 
1:19800 (PB-244311) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES/DENSITY 
Apparatus and method of measuring fluctuations of excavated 
mud amount in a slurry line (Patent; using y densimeter and 
electro-magnetic flowmeter), 1:20780 
SLURRIES/STABILIZATION 
Sludge disposal from lime/limestone scrubbing processes, 
1:18509 (CONF-741070-) 
SLURRIES/THIXOTROPY 
Sludge disposal from lime/limestone scrubbing processes, 
1:18509 (CONF-741070-) 
SMALL INTESTINE/BIOLOGICAL RADIATION EFFECTS 
Influence of ionol on the development of radiation damage to 
the mouse intestine, 1:21243 (ERDA-tr-99) 
State of certain divisions of the digestive ract of rats in the case 
of chronic intake of strontium-90, 1:21270 (ERDA-tr-99) 
SMOG/PHOTOCHEMISTRY 
Test of the theory of ozone generation in Los Angeles 
atmosphere, 1:20941 
SMOG/REACTIVITY 
The photochemical smog reactivity of diesel exhaust organics. 
Final report, 1:19856 (PB-244166) 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 


SODIUM COMPOUNDS/ELECTRIC CONDUCTIVITY 


SMOKES/ALARM SYSTEMS 
Ionization analyzing air pollution, smoke, and fire alarm device 
(Patent), 1:20779 
Se adapted to a smoke sensing apparatus (Patent), 


SMOKES/DIFFUSION 
Atmospheric diffusion wind tunnel with automatic measurement, 
1:20896 
SOCIO-ECONOMIC FACTORS/FORECASTING 
Social and environmental costs of energy systems, 1:19460 
SOCIO-ECONOMIC FACT ORS/SIMULATION 

Overview of MULTIREGION: a si ting model of 
BEA economic area population and employment, |: 119453 
(CONF-760435-2) 

SOCIOLOGY 
Philosophical basis for risk analysis, 1:19457 
SODIUM/ABSORPTION SPECTROSCOPY 

Atomic absorption methods of analysis of oilfield brines: barium, 
calcium, copper, iron, lead, lithium, Magnesium, manganese, 
potassium, sodium, strontium, and zinc, 1:18655 (BM-RI- 
7861) 

SODIUM/BIOLOGICAL EFFECTS 

Maturation of Xenopus oocytes. I. Facilitation by ouabain, 

1:21124 
SODIUM/CHEMICAL REACTION KINETICS 

Chemical Engineering Division, reactor safety and physical 
property studies annual report, July 1974-June 1975, 1:19331 
(ANL-75-45) 

SODIUM/CORROSIVE EFFECTS 

Effect of composition on the corrosion behavior of 316 stainless 
steel in flowing sodium (**Mn release rate), 1:19992 (HEDL- 
TME-76-20) 

Observations on the in-sodium corrosion and tribology of 
aluminide coatings on Inconel 718, 1:20006 

Sodium leak characterization tests. Series Il. CRBRP primary 
piping corrosion study, 1:19163 (WARD-LT-3045-2) 

Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, October-December 1975 
(LMFBR), 1:19130 (AI-ERDA-13165) 

Sodium Technology Program component materials compatibility 
quarterly progress report for period ending July 31, 1975, 
1:20000 (WARD-NA-3045-29) 

SODIUM/DECONTAMINATION 
Annual report, 1973, 1:18755 (ERDA-tr-142) 
SODIUM/EXCRETION 

Effects of local irradiation on the excretion of sodium and water 

by the canine kidney (X Radiation), 1:21259 
SODIUM/FIRES 

Nuclear safety characterization of sodium fires and fast reactor 
fission products. Quarterly technical progress report, October- 
December 1975, 1:19326 (AI-ERDA-13166) 

SODIUM/ION-ATOM COLLISIONS 
Radiation rom heavy ion collisions, 1:21501 (COO-3274-20) 
SODIUM/LEVELS 

Ultrasonic instrument for continuous measurement of liquid 

levels in sodium systems, 1:20792 (HEDL-TME-75-137) 
SODIUM/NEUTRON FLUX 

Moments method calculation of the energy-dependent neutron 
flux due to a point-isotropic fission source in an infinite 
medium of sodium, 1:21854 

SODIUM/NEUTRON TRANSPORT THEORY 

Moments method calculation of the energy-dependent neutron 
flux due to a point-isotropic fission source in an infinite 
medium of sodium, 1:21854 

SODIUM/NUCLEATE BOILING 

Effects of entrained particle spectra on bubble nucleation. 

Technical report, 1:20510 (PB-241986) 
SODIUM/REMOVAL 

Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, October-December 1975 
(LMFBR), 1:19130 (AI-ERDA-13165) 

SODIUM CARBONATES/ROCK-FLUID INTERACTIONS 

Attempts to correlate experimental observations with computer 
modeling for the prediction of mass transport in some feldspar 
systems (Abstract) (01.N Na,CO, solution at 200°C and 7000 
psi), 1:18995 

SODIUM CHLORIDES/CORROSIVE EFFECTS 

Materials research and evaluation for geothermal corrosion 
environments. Progress report, December 15, 1974-December 
15, 1975, 1:18983 (COO-2602-2) 

Stress corrosion cracking susceptibility of 8 titanium alloy 38-6- 
44, 1:20013 

SODIUM CHLORIDES/POISSON RATIO 

Ultrasonic measurements at elevated pressures to determine 
Poisson's ratio and other elastic moduli of elastically isotropic 
materials (Abstract), 1:21343 


SODIUM COMPOUNDS/ELECTRIC CONDUCTIVITY 266S 


SODIUM COMPOUNDS/ELECTRIC CONDUCTIVITY 
New solid conductors of Na* and K* ions (NaTaWO,; NaTa,0,F 
; NaSbO,; Na and K niobates), 1:19437 
SODIUM COMPOUNDS/FORMATION FREE ENERGY 
Standard free energy of formation of liquid Na,CrO,, 1 100° to 
1220°K, 1:20230 
SODIUM COMPOUNDS/PHASE DIAGRAMS 
Phase equilibria in Li-Na-K carb 
1:19721 
SODIUM FLUORIDES/POISSON RATIO 
Ultrasonic measurements at elevated pressures to determine 
Poisson's ratio and other elastic moduli of elastically isotropic 
materials (Abstract), 1:21343 
SODIUM SILICIDES/CHEMICAL COMPOSITION 
Preparation and properties of a clathrate with a very large 
sphere of existence: the silicide of sodium Na/sub x/Sij3., 
1:20211 (BNWL-tr-176) 
SODIUM SILICIDES/CHEMICAL PROPERTIES 
Preparation and properties of a clathrate with a very large 
sphere of existence: the silicide of sodium Na/sub x/Sij3., 
1:20211 (BNWL-tr-176) 
SODIUM SULFATES/THERMODYNAMIC PROPERTIES 
Thermodynamic functions at saturation of several metal sulfates 
in aqueous sulfuric and deuterosulfuric acids at temperatures 
up to 350°C, 1:20201 
SODIUM-SULFUR BATTERIES/CONTAINERS 
Battery casing and hermetically sealed sodium-sulfur battery 
(Patent), 1:19427 
SODIUM-SULFUR BATTERIES/DESIGN 
Tubular sodium-sulfur battery (patent), 1:19409 
SODIUM-SULFUR BATTERIES/ELECTRODES 
Ford/ERDA sodium-sulfur battery development, Phase I. Final 
report, June 15, 1975-March 31, 1976, 1:19404 (TID-27055) 
SODIUM-SULFUR BATTERIES/ELECTROLYTES 
New solid conductors of Na* and K* ions (NaTaWO,; NaTa,O,F 
; NaSbO,; Na and K niobates), 1:19437 
Solid electrolytes and photoelectrolysis. Semiannual technical 
summary report, | Mar-31 Dec 1974 (KSbO;, NaSbQ;), 
1:19422 (AD-A-009145) 
SODIUM-SULFUR BATTERIES/FAILURES 
Research and development in the glass fiber sodium-sulfur 
battery. Annual technical report, 1:19416 (AD-A-014474) 
SODIUM-SULFUR BATTERIES/PERFORMANCE 
Ford/ERDA sodium-sulfur battery development, Phase I. Final 
report, June 15, 1975-March 31, 1976, 1:19404 (TID-27055) 
SOILS/DENSITY 
Design and potentials of the californium-252 radiation facility at 
WES. Final report (Neutron facility for soil and rock studies), 
1:18815 (AD-A-016787) 
SOILS/MECHANICAL PROPERTIES 
Environmentally acceptable landfill from AQCS sludge, 1:18508 
(CONF-741070-) 
SOILS/MOISTURE 
Design and potentials of the californium-252 radiation facility at 
WES. Final report (Neutron facility for soil and rock studies), 
1:18815 (AD-A-016787) 
Measurement of thermal neutron constants of the soil: 
application to the calibration of neutron moisture gauges and 
to the pedological study of soil, 1:20778 
SOILS/MONITORING 
Environmental monitoring report, United States Energy 
Research and Development Administration, Paducah Gaseous 
Diffusion Plant: calendar year 1975, 1:20910 (Y-UB-5) 
SOILS/POLLUTION 
Analytical analysis of soil-moisture and trace 
transport, 1:20983 (ORNL/NSF/EATC-12) 
SOILS/XADIATION MONITORING 
Bulk monitoring of soil for low level transuranic contamination, 
1:20996 (ANCR-1255) 
Environmental surveillance at Los Alamos during 1975, 1:20951 
(LA-6321-MS) 
SOILS/RADIOACTIVATION 
Soil activation measurements at Fermilab, 1:21000 (ERDA- 
92(Vol.1)) 
SOILS/RADIONUCLIDE MIGRATION 
Annual report, 1973, 1:18755 (ERDA-tr-142) 
SOILS/SAMPLING 
Nematodes from Surtsey II, 1:20969 — 17) 
SOILS/SENSITIVITY 
Some sensitivity analyses of an hourly soil-plant water relations 
model, 1:20974 (ORNL/TM-5343) 
SOILS/STABILIZATION 
Environmentally acceptable landfill from AQCS sludge, 1:18508 
(CONF-741070-) 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR PROMINENCES 
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SOLAR RADIO BURSTS 
SOLAR WIND 
SOLAR X-RAY BURSTS 
SUNSPOTS 

SOLAR ACTIVITY/RESEARCH PROGRAMS 

Semiannual status report No. 127, 1 July through 31 Dec 1974, 
1:20525 (AD-A-010925) 

SOLAR ACTIVITY/TABLES 

Catalog of observation times of ground-based SK YLAB- 
coordinated solar observing programs, 1:21388 (COM-75- 
50279-43/SL) 

Solar-geophysical data number 370. Part I (prompt reports). 
Data for May 1975-April 1975. Explanation of data reports 
issued as number 366 (supplement) February 1975, 1:21386 
(COM-75-50193-370-1/ST) 

SOLAR AIR CONDITIONERS/COST 

Solar heating and cooling of buildings. Phase O. Final report, 
Volume I, 1:18925 (PB-235427) 

SOLAR AIR CONDITIONERS/PERFORMANCE 

Commercial building unitary heat pump system with solar 
heating. Semiannual progress report, 1 Jul-31 Dec 1974, 
1:18928 (PB-244488) 

SOLAR AIR CONDITIONING 

Solar total energy program semiannual report, April 1975- 

September 1975, 1:18932 (SAND-76-0078) 
SOLAR AIR CONDITIONING/BIBLIOGRAPHIES 

Solar space heating and air conditioning (a bibliography with 
abstracts). Period Covered: 1964-August 1975, 1:18924 
(NTIS/PS-75/689) 

SOLAR AIR CONDITIONING/ECONOMICS 

Demand analysis solar heating and cooling of buildings. Phase I 
report. Solar water heating in south Florida: 1923-1974, 
1:18929 (PB-245322) 

Potential of solar energy for Texas. Project N/T-3, final report, 
1:18886 (NSF-RA-N-74-248) 

Solar heating and cooling of buildings. Phase O. Final report, 
Volume III, (Appendices O-Y), 1:18926 (PB-235429) 

SOLAR AIR CONDITIONING/FEASIBILITY STUDIES 

Feasibility demonstration of solar-powered turbocompressor air 
conditioning and heating system. Final summary report, June 
15, 1974-May 24, 1975, 1:18930 (R-75-95 1923-4) 

Solar heating and cooling of buildings. Phase O. Final report, 
Volume I, 1:18925 (PB-235427) 

Solar heating and cooling of buildings. Phase O. Final report, 
Volume III, (Appendices O-Y), 1:18926 (PB-235429) 

SOLAR AIR CONDITIONING/FORECASTING 

Market capture potential of single vs. multistructure solar energy 
space conditioning systems: 1975-2010, 1:18923 (NP-20877) 

Solar energy research and utilization, 1:19632 (CONF-750733-) 

SOLAR AIR CONDITIONING/MARKET 

Market capture potential of single vs. multistructure solar energy 

space conditioning systems: 1975-2010, 1:18923 (NP-20877) 
SOLAR ALPHA PARTICLES/ENERGY SPECTRA 

Measurement of energetic particle radiation at the synchronous 
altitude aboard ATS-6. Interim report, 1:20671 (AD-A- 
016530) 

SOLAR CELL ARRAYS/COST 
Automated array assembly. Quarterly re: No. 1, February- 
March 1976, 1:18898 (ERDA/JPL/954352-76/1) 
SOLAR CELL ARRAYS/DESIGN 
Radiation hard solar cell and array, 1:18909 
Silicon solar cell array (Patent), 1:18907 
SOLAR CELL ARRAYS/FABRICATION 
Automated array assembly. Quarterly report No. 1, February- 
March 1976, 1:18898 (ERDA/JPL/954352-76/1) 
SOLAR CELL ARRAYS/RADIATION HARDENING 
Radiation hard solar cell and array, 1:18909 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
SOLAR CELLS/OPTICAL PROPERTIES 

Spectral studies on germanium pin-photovoltaic cells for 
thermophotovoltaic conversion. Technical report, 1:18892 
(AD-A-011219) 

SOLAR CELLS/PERFORMANCE 

Spectral studies on germanium pin-photovoltaic cells for 
thermophotovoltaic conversion. Technical report, 1:18892 
(AD-A-011219) 

SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/DESIGN 

Combined flat plate-focal point solar heat collector (Patent), 
1:18945 

Greenhouse window for solar heat absorbing systems derived 
from Cd,SnQ, (Patent), 1:18944 

Solar energy collector panel (Patent), 1:18949 
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SOLAR COLLECTORS/GEOMETRY 

Trapezoidal grooves as moderately concentrating solar energy 

collectors, 1:18948 
SOLAR COLLECTORS/PERFORMANCE 

Climatic — data for solar collector performance, 1:18939 
(CONF-750761-2) 

SOLAR COLLECTORS/PROCESS HEAT 

Application of solar energy in the food processing industry, 
1:18936 (CONF-750761-1) 

SOLAR COLLECTORS/SPECTRALLY SELECTIVE SURFACES 

Climatic design data for solar collector performance, 1:18939 
(CONF-750761-2) 

SOLAR CONCENTRATORS/GEOMETRY 

Trapezoidal grooves as moderately concentrating solar energy 

collectors, 1:18948 
SOLAR CORONA/RESEARCH PROGRAMS 

The Aerospace Corporation space science report to COSPAR 

for CY 1974. Interim report, 1:21382 (AD-A-010597) 
SOLAR CORONA/X-RAY SPECTRA 

The x-ray line and continuum emission from a solar-active 

region. Interim report, 1:21381 (AD-A-009136) 
SOLAR DRYERS/CONSTRUCTION 

Research on the application of solar energy to the food drying 
industry. Quarterly progress report No. 1, 1 Jan-31 Mar 75, 
1:18937 (PB-242160) 

SOLAR DRYERS/FEASIBILITY STUDIES 

Solar energy for the Australian food processing industry, 

1:18935 (CONF-750712-12) 
SOLAR DRYING/ECONOMICS 

Application of solar energy in the food processing industry, 
1:18936 (CONF-750761-1) 

Solar energy for the Australian food processing industry, 
1:18935 (CONF-750712-12) 

SOLAR ENERGY/AVAILABILITY 

Can solar energy provide all our energy needs, 1:19636 

Preliminary estimate of the availability of solar energy in Iowa, 
1:19635 (NP-20919) 

SOLAR ENERGY/CAPITAL 

Loan guarantees for solar energy demonstrations. Hearing before 
the Subcommittee on Energy Research, Development and 
Demonstration of the Committee on Science and Technology, 
U.S. House of Representatives, Ninety-Fourth Congress, First 
Session, 1:19639 

SOLAR ENERGY/ENVIRONMENTAL EFFECTS 
Overview of our national energy needs, resources, and future 
developments, 1:20884 (CONF-751022-) 
SOLAR ENERGY/FEASIBILITY STUDIES 
Other energy sources, 1:19628 (CONF-760205-) 
SOLAR ENERGY/GOVERNMENT POLICIES 

Solar Energy Research Institute: oversight hearings. Hearing 
before the Subcommittee on Energy Research, Development, 
and Demonstration of the Committee on Science and 
Technology, U.S. House of Representatives, Ninety-Fourth 
Congress, First Session, 1:19637 

SOLAR ENERGY/LAND USE 

Energy development and land use in Texas. Project E/S-1, final 

report, 1:21008 (NSF-RA-N-74-233) 
SOLAR ENERGY/LEGISLATION 

94th Congress and the energy record. A progress report 
prepared by the Congressional Research Service at the request 
of Henry M. Jackson, Chairman, Committee on Interior and 
Insular Affairs, United States Senate, 1:19559 

Loan guarantees for solar energy demonstrations. Hearing before 
the Subcommittee on Energy Research, Development and 
Demonstration of the Committee on Science and Technology, 
U.S. House of Representatives, Ninety-Fourth Congress, First 
Session, 1:19639 

SOLAR ENERGY/RESEARCH PROGRAMS 

Energy resource alternatives competition. Progress report for the 
period February 1, 1975-December 31, 1975 (Space heating 
and cooling, hot water, and electricity for homes, farms, 
light industry), 1:19629 (COO-2698-1) 

Loan guarantees for solar energy demonstrations. Hearing before 
the Subcommittee on Energy Research, Development and 
Demonstration of the Committee on Science and Technology, 
U.S. House of Representatives, Ninety-Fourth Congress, First 
Session, 1:19639 

Solar energy research and utilization, 1:19632 (CONF-750733-) 

Solar Energy Research Institute: oversight hearings. Hearing 
before the Subcommittee on Energy Research, Development, 
and Demonstration of the Committee on Science and 
Technology, U.S. House of Representatives, Ninety-Fourth 
Congress, First Session, 1:19637 

Status of solar energy utilization in Australia for industrial, 
commercial, and domestic purposes, 1:18931 (S.E.S.-74/1) 

a = solar energy research in Australia, 1:18922 (CONF- 

1178-1) 
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SOLAR ENERGY/REVIEWS 

Ex-Assistant Administrator looks back on ERDA’s Ist year...and 
ahead to 2nd (Interview with John M. Teem, former AA for 
solar, geothermal, and advanced energy systems), 1:19562 

Solar energy, 1:19638 

SOLAR ENERGY/USES 

Waste materials (Review of energy available and technology for 

energy production), 1:19648 
SOLAR ENERGY CONVERSION 

Can solar energy provide all our energy needs, 1:19636 

Economics of solar-electric power, 1:19633 (CONF-750733-) 

Flower power: prospects for photosynthetic energy, 1:19640 

SOLAR ENERGY CONVERSION/HYDROGEN PRODUCTION 

Photochemical cleavage of water: a system for solar energy 
conversion using monolayer-bound transition metal complexes, 
1:18840 

SOLAR ENERGY CONVERSION/REVIEWS 

Solar energy, 1:19638 

SOLAR FLARES 

Defense Nuclear Agency reaction rate handbook. Second 
edition. Revision number 4, March 1975 (Effects on 
atmospheric reactions), 1:21440 (AD-A-013557) 

Radio- and X-emission (and their polarization) at the time of 
early phase of solar flare connected with y-line emissions, 
1:21389 (IPPCZ-196) 

SOLAR FLARES/COORDINATES 

The ratio of impulsive to thermal x-ray flux as a function of 

solar flare position. Interim report, 1:21380 (AD-A-008512) 
SOLAR FLARES/PROTON REACTIONS 

Need for (p,n) cross sections for selected targets at lower 

energies, 1:21748 
SOLAR FLARES/SOLAR X-RAY BURSTS 

The ratio of impulsive to thermal x-ray flux as a function of 

solar flare position. Interim report, 1:21380 (AD-A-008512) 
SOLAR FLARES/TABLES 

Solar-geophysical data number 370. Part I (prompt reports). 
Data for May 1975-April 1975. Explanation of data reports 
issued as number 366 (supplement) February 1975, 1:21386 
(COM-75-50193-370-1/ST) 

Solar-geophysical data number 370. Part II (comprehensive 
reports). Data for December 1974-November 1974 and 
miscellanea. Explanation of data reports issued as number 366 
(supplement) February 1975, 1:21387 (COM-75-50193-370- 
2/ST) 

SOLAR FLUX/ABSORPTION 

Solar absorption in a stratosphere perturbed by NO/sub x/ 

injection, 1:18890 
SOLAR HEATING SYSTEMS/COST 
Solar heating and cooling of buildings. Phase O. Final report, 
Volume I, 1:18925 (PB-235427) 
SOLAR HEATING SYSTEMS/DESIGN 
Solar energy heating system (Patent), 1:18950 
Solar heated building, 1:18933 
SOLAR HEATING SYSTEMS/FEASIBILITY STUDIES 

Feasibility demonstration of solar-powered turbocompressor air 
conditioning and heating system. Final summary report, June 
15, 1974-May 24, 1975, 1:18930 (R-75-95 1923-4) 

SOLAR HEATING SYSTEMS/OPERATION 

Solar heating proof-of-concept experiment for a public school 

building. Report for January-May 1974, 1:18927 (PB-240610) 
SOLAR HEATING SYSTEMS/PERFORMANCE 

Commercial building unitary heat pump system with solar 
heating. Semiannual progress report, | Jul-31 Dec 1974, 
1:18928 (PB-244488) 

SOLAR NEUTRINOS/FLUX DENSITY 

Cosmic ray muon background in some solar neutrino 
radiochemical detectors, 1:20758 (CONF-750636-P2) 

Dry chlorine substance as a solar neutrino detector (Method for 
argon extraction for counting), 1:20757 (CONF-750636-P2) 

Feasibility studies on a gallium-germanium solar neutrino 
method (Based on ™'Ga(v,e~)"'Ge reaction), 1:20755 (CONF- 
750636-P2) 

Possibility of "Be, *Fe, and "Ge decays recording by a 
proportional counter (For solar neutrino detection based on 
TLi(v,e) Be, Mn( Be, or Gal ye J Ge reactions), 
1:20756 (CONF-750636-P2) 

SOLAR NEUTRONS/PRODUCTION MECHANISMS 

Need for (p,n) cross sections for selected targets at lower 

energies, 1:21748 
SOLAR PONDS/DESIGN 

Solar Pond Facility, Bibo, New Mexico. Final report, 1:18943 
(UCRL-13680) 

SOLAR PONDS/OPERATION 

Solar Pond Facility, Bibo, New Mexico. Final report, 1:18943 
(UCRL-13680) 

SOLAR POWER PLANTS 
See also SOLAR SEA POWER PLANTS 


SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/ECONOMICS 
Economics of solar-electric power, 1:19633 (CONF-750733-) 
SOLAR POWER PLANTS/FEASIBILITY STUDIES 

Alternative energy sources for United States Air Force 
— Final report, Jul 1974-Jun 1975, 1:18913 (AD-A- 
014858) 

SOLAR PROMINENCES/EMISSION SPECTRA 

The K and H Ca Il line emission ratio in prominences. Journal 

reprint, 1:21384 (AD-A-011672) 
SOLAR PROTON EVENTS 

See POLAR-CAP ABSORPTION 
SOLAR PROTONS/ENERGY SPECTRA 

Measurement of energetic particle radiation at the synchronous 
altitude aboard ATS-6. Interim report, 1:20671 (AD-A- 
016530) 

SOLAR PROTONS/TRAPPING 
Entry of low-energy solar protons into the earth's magnetotail. 
Progress report, 1:21448 (AD-A-014612) 
SOLAR RADIATION/FORECASTING 
Overview: energy in our future, 1:19535 
SOLAR RADIO BURSTS/SOLAR FLARES 

Radio- and X-emission (and their polarization) at the time of 
early phase of solar flare connected with y-line emissions, 
1:21389 (IPPCZ-196) 

SOLAR RADIO BURSTS/TABLES 

Solar-geophysical data number 370. Part I (prompt reports). 
Data for May 1975-April 1975. Explanation of data reports 
issued as number 366 (supplement) February 1975, 1:21386 
(COM-75-50193-370-1/ST) 

Solar-geophysical data number 370. Part II (comprehensive 
reports). Data for December 1974-November 1974 and 
miscellanea. Explanation of data reports issued as number 366 
(supplement) February 1975, 1:21387 (COM-75-50193-370- 
2/ST) 

SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 
SOLAR REFLECTORS/DESIGN 
Solar energy heating system (Patent), 1:18950 
SOLAR SEA POWER PLANTS 

Alternate energy sources, 1:19634 (INIS-mf-3027) 

Utilization of ocean energy for electrical energy generation, 
1:18997 (CONF-741070-) 

SOLAR SEA POWER PLANTS/CONDENSERS 

An analysis of the fluid motion into the condenser intake of a 
400 MW(e) ocean thermal difference power plant, 1:18919 
(PB-242569) 

SOLAR SEA POWER PLANTS/COST 
Foam solar sea power plant, 1:18921 
SOLAR SEA POWER PLANTS/ECONOMICS 

Solar sea power. Final report, 1:18918 (PB-242264) 

Technical and economic feasibility of the ocean thermal 
differences process. Quarterly report, 30 Jun-30 Sep 1974, 
1:18920 (PB-244447) 

SOLAR SEA POWER PLANTS/EFFICIENCY 
Foam solar sea power plant, 1:18921 
SOLAR SEA POWER PLANTS/ENVIRONMENTAL EFFECTS 

Suitability of Guam from an environmental aspect as a potential 
site for ocean thermal energy conversion plants. Final report, 
1 Jul 1974-1 Jan 1975, 1:18917 (AD-A-012500) 

SOLAR SEA POWER PLANTS/FEASIBILITY STUDIES 

Solar sea power. Final report, 1:18918 (PB-242264) 

Technical and economic feasibility of the ocean thermal 
differences process. Quarterly report, 30 Jun-30 Sep 1974, 
1:18920 (PB-244447) 

SOLAR SEA POWER PLANTS/OPEN-CYCLE SYSTEMS 

Foam solar sea power plant, 1:18921 

SOLAR SEA POWER PLANTS/THERMAL EFFLUENTS 

Suitability of Guam from an environmental aspect as a potential 
site for ocean thermal energy conversion plants. Final report, 
1 Jul 1974-1 Jan 1975, 1:18917 (AD-A-012500) 

SOLAR SPACE HEATING 

Solar total energy program semiannual report, April 1975- 
September 1975, 1:18932 (SAND-76-0078 ) 

Status of solar energy utilization in Australia for industrial, 
commercial, and domestic purposes, 1:18931 (S.E.S.-74/1) 

SOLAR SPACE HEATING/BIBLIOGRAPHIES 

Solar space heating and air conditioning (a bibliography with 
abstracts). Period Covered: 1964-August 1975, 1:18924 
(NTIS/PS-75/689) 

SOLAR SPACE HEATING/ECONOMICS 

Demand analysis solar heating and cooling of buildings. Phase I 
report. Solar water heating in south Florida: 1923-1974, 

1:18929 (PB-245322) 

Potential of solar energy for Texas. Project N/T-3, final report, 
1:18886 (NSF-RA- N-74-248) 
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Solar woes and cooling of buildings. Phase O. Final report, 
Volume Ill, (Appendices O-Y), 1:18926 (PB-235429) 
SOLAR SPACE HEATING/FEASIBILITY STUDIES 
Solar heating and —- of buildings. Phase O. Final report, 
Volume I, 1:18925 (PB-235427) 
Solar heating and cooling of buildings. Phase O. Final report, 
Volume Ill, (Appendices O-Y), 1:18926 (PB-235429) 
SOLAR SPACE HEATING/FORECASTING 
Market capture potential of single vs. multistructure solar energy 
space conditioning systems: 1975-2010, 1:18923 (NP-20877) 
Solar energy research and utilization, 1:19632 (CONF-750733-) 
SOLAR SPACE HEATING/MARKET 
Market capture potential of single vs. multistructure solar energy 
space conditioning systems: 1975-2010, 1:18923 (NP-20877) 
SOLAR SPACE HEATING/TEXAS 
Impact of and potential for energy conservation practices in 
residential and commercial buildings in Texas. Project S/D-8, 
final report, 1:19510 (NSF-RA-N-74-228) 
SOLAR SPACE HEATING/WINDOWS 
Window as an energy factor. Insulating shutters: function, 
construction, economy, 1:18934 
SOLAR SYSTEM/QUANTUM MECHANICS 
Can the solar system be quantized, 1:21399 
SOLAR SYSTEM EVOLUTION 
Formation of disks by inelastic collisions of gravitating particles: 
applications to the dynamics of the Saturn's ring and to the 
formation of the solar system, 1:21401 
SOLAR THERMAL POWER PLANTS/DESIGN 
Solar total energy program semiannual report, October 1975- 
March 1976, 1:18914 (SAND-76-0205) 
SOLAR THERMAL POWER PLANTS/ECONOMICS 
Economics of solar and wind energy systems for large scale 
wer generation, 1:18891 (CONF-741070-) 
SOLAR THERMAL POWER PLANTS/RESEARCH 
PROGRAMS 
Solar total energy p semiannual report, April 1975- 
September 1975, 1:18932 (SAND-76-0078) 
SOLAR WATER HEATERS 
Status of solar energy utilization in Australia for industrial, 
commercial, and domestic purposes, 1:18931 (S.E.S.-74/1) 
SOLAR WATER HEATERS/DESIGN 
Solar water heater (Patent), 1:18938 
SOLAR WATER HEATERS/REVIEWS 
Demand analysis solar heating and cooling of buildings. Phase I 
report. Solar water heating in south Florida: 1923-1974, 
1:18929 (PB-245322) 
SOLAR WIND/TABLES 
Solar-geophysical data nur:ber 370. Part I (prompt reports). 
Data for May 1975-Aprii 1975. Explanation of data reports 
issued as number 366 (supplement) February 1975, 1:21386 
(COM-75-50193-370-1/ST) 
SOLAR X-RAY BURSTS 
Hard x-ray bursts from flares behind the solar limb. Interim 
report, 1:21385 (AD-A-012736) 
SOLAR X-RAY BURSTS/SOLAR FLARES 
Radio- and X-emission (and their polarization) at the time of 
early phase of solar flare connected with y-line emissions, 
1:21389 (IPPCZ-196) 
SOLAR X-RAY BURSTS/TABLES 
Solar-geophysical data number 370. Part I (prompt reports). 
Data for May 1975-April 1975. Explanation of data reports 
issued as number 366 (supplement) February 1975, 1:21386 
(COM-75-50193-370-1/ST) 
SOLDERED JOINTS/RELIABILITY 
Improving solder-joint reliability: knowledge of materials reduces 
solder-joint failures, 1:20537 (UCRL-50025-76-1) 
SOLID FUELS/PRODUCTION 
Solar energy research and utilization, 1:19632 (CONF-750733-) 
SOLID SCINTILLATION DETECTORS/DESIGN 
Crystal Ball at PEP (Nal(TI) neutrals detector system with 
external calorimeter), 1:20760 (LBL-4800) 
Scintillation spectrometer (Patent; well type), 1:20754 
SOLID SOLUTIONS/CRYSTAL LATTICES 
Computer program for the simulation of solid solutions, 1:19912 
(ORNL-5140) 
SOLID STATE LASERS/BIBLIOGRAPHIES 
Bibliography of Soviet laser developments, No. 18, October- 
December 1974, 1:20392 (AD-A-010558) 
SOLID STATE LASERS/DESIGN 
Miniature intra-cavity modulated solid state lasers and their use 
in optical communication systems, 1:20448 
SOLID STATE LASERS/FABRICATION 
Preparation and single crystal growth of YLiF, laser materials. 
Final report, 1 Jan-31 Oct 1974, 1:20391 (AD/A-009895) 
SOLID STATE LASERS/FOCUSING 
Self-focusing phenomena in air-glass laser structures, 1:20466 
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SOLID STATE LASERS/OPERATION 
Single-mode Q-switched CaF,:Er** laser, 1:20487 
SOLID STATE LASERS/POPULATION INVERSION 
Method and means for controlling population inversion and 
electronically scanning solid state laser output deflections 
(Patent), 1:20478 
SOLID STATE LASERS/Q-SWITCHING 
Single-mode Q-switched CaF,:Er** laser, 1:20487 
SOLID STATE PHYSICS/RESEARCH PROGRAMS 
Nuclear Accelerator Laboratory, June 1, 1974-May 31, 1975. 
Annual report (SUNY, Albany), 1:21500 (COO-2186-26) 
Progress report No. 116. Interim report (Cambridge Research 
Lab. of Electronics, MIT), 1:22018 (AD-A-015515) 
Semiannual status report No. 127, 1 July through 31 Dec 1974, 
1:20525 (AD-A-010925) 
SOLID WASTES 
See also AGRICULTURAL WASTES 
WOOD WASTES 
SOLID WASTES/COMBUSTION 
Environmental effects of solid waste as a supplemental fuel, 
1:18880 (IS-3852) 
Waste materials (Review of energy available and technology for 
energy production), 1:19648 
SOLID WASTES/DECOMPOSITION 
Flower power: prospects for photosynthetic energy, 1:19640 
SOLID WASTES/ENERGY SOURCES 
Potential for solid waste use as an energy source in Texas. 
Project N/T-10, final report, 1:19646 (NSF-RA-N-74-255) 
SOLID WASTES/FERMENTATION 
Waste materials (Review of energy available and technology for 
energy production), 1:19648 
SOLID WASTES/FLUIDIZED-BED COMBUSTION 
LSW-500 disposal of Air Force liquid wastes. Final report, Apr 
1973-Jun 1974 (Use of municipal and petroleum, oil, and 
lubricant wastes as fuel), 1:18879 (AD-A-010429) 
SOLID WASTES/MANAGEMENT 
Decision-makers guide in solid waste management, 1:19645 
(NP-20936) 
SOLID WASTES/MATERIALS RECOVERY 
Decision-makers guide in solid waste management, 1:19645 
(NP-20936) 
SOLID WASTES/PYROLYSIS 
Waste materials (Review of energy available and technology for 
energy production), 1:19648 
SOLID WASTES/RECYCLING 
Recycling in the waste management program of the West 
German government, 1:19797 (CONF-7505 106-3) 
SOLID WASTES/USES 
Contribution on upgrading of colliery waste, 1:18515 
Environmentally acceptable landfill from AQCS sludge, 1:18508 
(CONF-741070-) 
Upgrading solid wastes from the coal industry, 1:18514 
SOLIDS/CHEMICAL ANALYSIS 
Particle characterization manual, 1:20159 (M-070) 
SOLIDS/CRYSTAL DOPING 
Effect during diffusion annealing of a finite gas evolution rate on 
the distribution of a gas injected into a solid, 1:19970 
(BNWL-tr-172) 
SOLIDS/DEFORMATION 
Continuum theory of ductile rupture by void nucleation and 
growth. Part I. Yield criteria and flow rules for porous ductile 
media, 1:19931 (COO-3084/39) 
SOLIDS/DEGASSING 
Gas release from irradiated solids, 1:20095 (BNWL-2002) 
SOLIDS/FLUIDIZATION 
Supportive studies of pressurized fluidized-bed combustion, 
1:18573 (ERDA-113-75/1) 
SOLIDS/MECHANICS 
H-Division quarterly report, January-March 1976 (Lawrence 
Livermore Lab), 1:19883 (UCRL-50028-76-1) 
SOLIDS/PHYSICAL RADIATION EFFECTS 
Gas release from irradiated solids, 1:20095 (BNWL-2002) 
SOLIDS/PLASTICITY 
Internal variable theory of plasticity based on dislocation 
mechanics, 1:19884 (UCRL-52062) 
SOLIDS/SAMPLING 
Particle characterization manual, 1:20159 (M-070) 
SOLID-STATE PLASMA/DROPLETS 
Images of electron-hole drops, 1:21860 
SOLID-STATE PLASMA/LUMINESCENCE 
Images of electron-hole drops, 1:21860 
SOLID-STATE PLASMA/RAMAN EFFECT 
Light scattering studies at UNICAMP, 1:21859 
SOLVATED ELECTRONS/CHEMICAL REACTION KINETICS 
Selected specific rates of reactions of transients from water in 
aqueous solution. Hydrated electron, supplemental data 


SPACE VEHICLES/THERMAL SHIELDS 


(Reactions with transients from water, with inorganic solutes, 
and with solutes), 1:20261 (COO-38-905) 
SOLVENT-REFINED COAL/BIBLIOGRAPHIES 
Chemical characterization, handling, and refining of SRC to 
liquid fuels. A bibliography of English references from 1957 to 
1975. Task 1 report, 1:18480 (ERDA-76-68) 
SOLVENT-REFINED COAL/CHEMICAL COMPOSITION 
Chemical characterization, handling, and refining of SRC to 
liquid fuels. Quarterly progress report, January-March 1976, 
1:18487 (FE-2003-9) 
SOLVENT-REFINED COAL/CHEMICAL PROPERTIES 
Chemical characterization, handling, and refining of SRC to 
liquid fuels. Quarterly progress report, January-March 1976, 
1:18487 (FE-2003-9) 
SOLVENT-REFINED COAL/PHYSICAL PROPERTIES 
Chemical characterization, handling, and refining of SRC to 
liquid fuels. Quarterly progress report, January-March 1976, 
1:18487 (FE-2003-9) 
SONIC PROBES/DESIGN 
SAW devices: description and computer models, 1:20794 
(SAND-76-0017) 
SONIC PROBES/MATHEMATICAL MODELS 
SAW devices: description and computer models, 1:20794 
(SAND-76-0017) 
SORGHUM/PYROLYSIS 
Systems study of fuels from sugarcane, sweet sorghum, and sugar 
beets. Third quarterly report, 1:18855 (TID-27032) 
SOUTH AFRICA/COAL RESERVES 
South Africa: coal business and research, 1:18400 
SOUTH AFRICA/ENERGY CONSUMPTION 
Alternate energy sources, 1:19634 (INIS-mf-3027) 
SOUTH AFRICA/NUCLEAR POWER 
Supplement to the paper by Mr K.T. Brown: a review of nuclear 
power technology, 1:19069 (INIS-mf-3028) 
SOUTH CAROLINA/ECOSYSTEMS 
Annual production and disappearance of detritus on three South 
Carolina old fields, 1:21004 
SOUTH CAROLINA/GEOLOGICAL SURVEYS 
Structural and sedimentational model of the buried Dunbarton 
Triassic basin, South Carolina and Georgia, 1:21332 (DP-MS- 
74-39) 
SOUTH CAROLINA/PETROLEUM INDUSTRY 
Petroleum industry. Hearings before the Subcommittee on 
Antitrust and Monopoly of the Committee on the Judiciary, 
United States Senate, Ninety-Fourth Congress, First Session 
on S. 2387 and related Bills: S. 739, S. 745, S. 756, S. 1137, 
and S. 1138, vertical integration. Part 2. Appendix to 
hearings, 1:19591 
SOUTH CAROLINA/TAXES 
Petroleum industry. Hearings before the Subcommittee on 
Antitrust and Monopoly of the Committee on the Judiciary, 
United States Senate, Ninety-Fourth Congress, First Session 
on S. 2387 and related Bills: S. 739, S. 745, S. 756, S. 1137, 
and S. 1138, vertical integration. Part 2. Appendix to 
hearings, 1:19591 
SOUTH DAKOTA/WATER RESOURCES 
Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 
SOVIET UNION 
See USSR 
SOYBEANS/CHEMICAL COMPOSITION 
Microelement composition of plants grown with low to high 
levels of sulfur applied to calcareous soil in a glasshouse 
(Glycine max, phaseolus vulgaris), 1:20995 
SOY BEANS/MUTAGENESIS 
Effects of physical and chemical mutagens on survival, growth, 
and seed yield of soybeans, 1:20981 
SPACE HEATING/ENERGY CONSUMPTION 
Critical analysis of FEA office lighting study: HVAC energy 
relationships, 1:19622 (PB-246555) 
SPACE HEATING/HEAT STORAGE 
Space heating using off-peak electric heat storage (Patent), 
1:19400 


SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE PROPULSION REACTORS/DESIGN 
Gaseous fuel nuclear reactor research, 1:19325 (CONF-741070- 


) 
SPACE REFLECTION 
See P INVARIANCE 
SPACE VEHICLES/REENTRY 
Roll torque evaluation (RTE) vehicle postflight test report (Spin 
effect of tape wrapped heat shield), 1:20304 (SAND-76-8001 ) 
Techniques for determining velocity and position of small 


hypervelocity spheres (Simulation of space vehicle reentry), 
1:20303 (SAND-75-0624) 


SPACE VEHICLES/THERMAL SHIELDS 


SPACE VEHICLES/THERMAL SHIELDS 
Roll torque evaluation (RTE) vehicle postflight test report (Spin 
effect of tape wrapped heat shield), 1:20304 (SAND-76-8001) 
a POWER SUPPLIES/FUEL CELL POWER 
A 
Multimegawatt fuel cell power system (576-kW modular units 
for short high-power aerospace applications), 1:19705 
SPACECRAFT POWER SUPPLIES/NICKEL-CADMIUM 
BATTERIES 
Electrochemical impregnation of sintered nickel structures with 
cadmium using constant current step and alternating-current 
pulse techniques. Interim report, Jan 1971-Jun 1974, 1:19423 
(AD-A-013931/1ST) 
SPACECRAFT POWER SUPPLIES/THERMOELECTRIC 
GENERATORS 
Low cost high performance generator technology program. 
Addendum report, 1:18825 (NRA-3075-5) 
SPACERS/DESIGN 
Grid for nuclear fuel assembly (Patent), 1:19267 
Industrial technique (Patent; reactor fuel assembly spacers), 
1:19264 
Nuclear fuel subassembly (Patent), 1:19262 
Nuclear fuel rod frame with fuel rods positioned by moveable 
member (Patent), 1:19266 
SPARK IGNITION ENGINES/DESIGN 
Variable displacement engine, 1:19848 (TEC-76/002) 
SPARK IGNITION ENGINES/DIESEL FUELS 
Performance of diesel and turbine fuels in a mili spark 
ignition engine. Interim report, Nov 1974-Feb 1975, 1:19876 
(AD-A-013423) 
SPARK IGNITION ENGINES/EXHAUST GASES 
Lean burn engine potential, 1:19870 (TEC-76/002) 
Performance of diesel and turbine fuels in a military spark 
ignition engine. Interim report, Nov 1974-Feb 1975. 1:19876 
(AD-A-013423) 
SPARK IGNITION ENGINES/JET ENGINE FUELS 
Performance of diesel and turbine fuels in a military spark 
ignition engine. Interim report, Nov 1974-Feb 1975, 1:19876 
(AD-A-013423) 
SPARK IGNITION ENGINES/TESTING 
Lean burn engine potential, 1:19870 (TEC-76/002) 


See POLAR-CAP ABSORPTION 
SPEAR 
(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 
SPEAR/MAGNETIC SPECTROMETERS 
Mark II magnetic detector for SPEAR, 1:20768 (LBL-4800) 
SPEAR/SYNCHROTRON RADIATION 
X-ray experiments at the Stanford Synchrotron Radiation 
Project, 1:20650 
SPECTRALLY SELECTIVE SURFACES 
The evaluation of surface geometry modification to improve the 
directional selectivity of solar energy collectors. Annual 
progress report, 1 Jan-31 Dec 1974, 1:18942 (PB-244376) 
SPECTROPHOTOMETERS/NOISE 
Characteristic noise spectra of some common analytical 
spectrometric sources, 1:20186 
SPECTROPHOTOMETERS/ON-LINE CONTROL SYSTEMS 
On-line computer control of a luminescent spectrometer with 
off-line computer data processing and display, 1:20805 
SPENT FUEL ELEMENTS/ELECTROLYSIS 
Process for separately recovering uranium, transuranium 
elements, and fission products of uranium from atomic reactor 
fuel (Patent; electrolytic extraction), 1:18717 
SPENT FUEL ELEMENTS/FLUIDIZED-BED COMBUSTION 
Scoping study of flowpath of simulated fission products during 
secondary burning of crushed HTGR fuel in a quartz fluidized- 
bed burner, 1:18708 (ICP-1093) 
SPENT FUEL ELEMENTS/REPROCESSING 
Chemical decontamination and melt densification (Chop-leach 
fuel hulls), 1:18738 (BNWL-SA-5696) 
SPENT FUELS 
Significant actinide activities in the LWR and LMFBR nuclear 
fuel cycles. Final report, 1:18711 (PB-241674) 
SPENT FUELS/REDOX PROCESS 
Precipitation of plutonium(IV) oxalate in Task I, 1:18706 (HW- 
27563) 
SPENT FUELS/REPROCESSING 
Determination and correlation of mass transfer coefficients in a 
stirred cell (Molten Salt Breeder Reactor), 1:18709 
(ORNL/MIT-221) 
LMFBR fuel recycle program. 


report for period 
January 1-June 30, 1975, 1:18710 (ORNL/TM-5107) 

Proposed fluid bed denitration unit for use with enriched 
uranium, 1:18707 (HW-54805) 
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SPENT FUELS/THOREX PROCESS 
Solvent extraction in HTGR reprocessing. Interim development 
report, 1:18705 (GA-A-13835) 
SPENT FUELS/TRANSPORT 
Transportation accident risks in the nuclear power industry 
1975-2020, 1:19491 (EPA-520/3-75-023) 
SPERMATOZOA/BIOCHEMICAL REACTION KINETICS 
Studies on trypsin-like enzymes in sperm and early embryos, 
1:21090 (UCRL-52040) 
SPERMATOZOA/MAMMALS 
Studies on trypsin-like enzymes in sperm and early embryos, 
1:21090 (UCRL-52040) 
SPHERES/IMPACT TESTS 
Techniques for determining velocity and position of small 
hypervelocity spheres (Simulation of space vehicle reentry), 
1:20303 (SAND-75-0624) 
SPICULES 
See SOLAR PROMINENCES 
SPINELS/CHEMICAL PREPARATION 
Spinel powder: preparation by use of freeze drying, 
characterization and correlation with microstructure, 1:20053 
(LBL-3978) 
SPLEEN/CYTOLOGY 
Hairy cell leukemia (Leukemic reticul iosis). II. 
Ultrastructure of the spleen, 1:21126 
SPLEEN/ELECTRON MICROSCOPY 
Hairy cell leukemia (Leukemic reticuloendotheliosis). II. 
Ultrastructure of the spleen, 1:21126 
SPLEEN/PATHOLOGY 
Angio-i lymphadenopathy: diagnosis and clinical 
course, 1:21175 
SPLEEN CELLS/ELECTRON MICROSCOPY | 
Hairy cell leukemia (Leukemic reticul liosis). II. 
Ultrastructure of the spleen, 1:21126 
SPLEEN COLONY FORMATION/BIOLOGICAL RADIATION 
EFFECTS 
Study of the restoration of hemopoiesis in irradiated mice under 
conditions of influence on the RES, 1:21251 (ERDA-tr-99) 
SPOIL BANKS/STABILITY 
Elastic-plastic stability analysis of mine-waste embankments (124 
references), 1:18507 (BM-RI-8069) 
SPORADIC E 
Artificially induced sporadic E. Scientific interim repts. 1-2, 
1:21416 (AD-A-010442) 
SPRAY SYSTEMS (CONTAINMENT) 
See CONTAINMENT SPRAY SYSTEMS 
SPRAYS/HEAT TRANSFER 
Heat dissipation by spray cooling, 1:21056 
SRC PROCESS/CHEMICAL EFFLUENTS 
Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, *'Pu, *Tc, and pollutants from fossil fuel facilities 
in surface air in Washington State), 1:20881 (BNWL- 
2000(Pt.3 )) 
SRC PROCESS/ECONOMICS 
§0,000-barrel-per-day liquid fuels plant, SRC process: Wyodak 
coal, an economic analysis, 1:18493 (ERDA-76-55) 
50,000-barrel-per-day liquid fuels plant, SRC process: Illinois 
No. 6 coal, an economic analysis, 1:18494 (ERDA-76-55) 
Preliminary economic analysis of SRC liquid fuels. Process 
producing 50,000 barrels per day of liquid fuels from two coal 
seams: Wyodak and Illinois No. 6, 1:18476 (ERDA-76-55) 
SRC PROCESS/ENVIRONMENTAL EFFECTS 
Potentially hazardous emissions from the extraction and 
processing of coal and oil. Final report, 1:18525 (PB-241803) 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
ST TOKAMAK/LIMITERS 
Aluminum limiter experiment in ST tokamak, 1:22306 (MATT- 
1203) 
ST TOKAMAK/X-RAY SPECTRA 
X-ray measurements on the St Tokamak, 1:21992 (CONF- 
750905-P2) 
STABLE ISOTOPES/ELECTROMAGNETIC ISOTOPE 
SEPARATION 
Preparation of isotopically enriched samples of iridium, osmium, 
palladium, and platinum for research use, 1:18802 (AECL- 
5503) 
STABLE ISOTOPES/MARKET 
Stable isotope sales: Mound Laboratory customer and shipment 
summaries, FY-1975, 1:18805 (MLM-2295) 
STABLE ISOTOPES/RESEARCH PROGRAMS 
Organic and biochemical synthesis group, 1:21088 (LA-6313- 
PR) 
STABLE ISOTOPES/TARGETS 
Calutron as a source of target materials, 1:18801 (AECL-5503) 


ISOTOPES/USES 
and biochemical synthesis group, 1:21088 (LA-6313- 
PR) 


STAINLESS STEEL-302/ION IMPLANTATION 
Low-ener, roton implantation of stainless steel, 1:22322 
STAINL STEEL-304/COMPATIBILITY 

Destructive analysis of neutron sources, 1:20004 

Prevention of galvanic corrosion and electrochemical behavior 
of selected structural material, 1:19999 (SAND-75-5901) 

STAINLESS STEEL-304/CORROSION 

a “4 monitoring of storage bins for radioactive calcines, 
1: 

Report on the studies on the corrosion behaviour of the 
constructional materials for the gate cooling system (Trombay 
R-5 reactor, KBO,), 1:19125 (BARC/I-326) 

Sodium leak characterization tests. Series II. CRBRP primary 
piping corrosion study, 1:19163 (WARD-LT-3045-2) 

Sodium Technology Program component materials compatibility 
quarterly progress report for period ending July 31, 1975, 
1:20000 (WARD-NA-3045-29) 

STAINLESS STEEL-304/DECARBURIZATION 

Sodium Technclogy Program component materials compatibility 
quarterly progress report for period ending July 31, 1975, 
1:20000 (WARD-NA-3045-29) 

STAINLESS STEEL-304/DEFORMATION 

Constitutive equations for describing high-temperature inelastic 

behavior of structural alloys, 1:19929 (CONF-760451-2) 
STAINLESS STEEL-304/MECHANICAL PROPERTIES 

High-temperature structural design program. Progress report for 
period ending June 30, 1975, 1:19156 (ORNL-5087) 

Product from variability in the mechanical behavior of type 304 
stainless steel at room temperature and 593°C (1100°F), 
1:19930 (CONF-7605 15-2) 

Report of task force on alternate structural materials for Liquid 
Metal Fast Breeder Reactors, 1:19155 (ORNL-5076) 

STAINLESS STEEL-304/NEUTRON REACTIONS 

Calculated performance of various structural materials in fusion- 

reactor blankets, 1:22327 
STAINLESS STEEL-304/PHYSICAL PROPERTIES 

Chemical Engineering Division, reactor safety and physical 
property studies annual report, July 1974-June 1975, 1:19331 
(ANL-75-45) 

STAINLESS STEEL-304/TENSILE PROPERTIES 

Uniaxial tensile properties of austenitic stainless steels following 
prior creep deformation: an interim report, 1:19934 
(ORNL/TM-S193) 

STAINLESS STEEL-304/WELDING 

Delta ferrite in production austenitic stainless steel weldments, 

1:19898 (WCAP-8693) 
STAINLESS STEEL-304L/CORROSION 

Corrosion monitoring of storage bins for radioactive calcines, 

1:20012 
STAINLESS STEEL-304L/DIFFUSION WELDING 

Joining uranium to steel, 1:19899 (Y-2041) 

STAINLESS STEEL-304L/INTERGRANULAR CORROSION 

Lithium grain-boundary penetration of 304L stainless steel, 


1:20008 
STAINLESS STEEL-304L/PHYSICAL RADIATION EFFECTS 
Possible mechanism for formation of a ferromagnetic phase in 
stainless steel Fe/Cr/Ni/Mo, 17/11/8/2 (Type 316L) irradiated 
in reactor, 1:20031 (BNWL-tr-170) 
STAINLESS STEEL-310/CORROSION 
Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 
STAINLESS STEEL-316/CORROSION 
Effect of composition on the corrosion behavior of 316 stainless 
steel in flowing sodium (**Mn release rate), 1:19992 (HEDL- 
TME-76-20) 
Fusion Reactor Technology program (Materials corrosion testing 
and irradiation testing), 1:22307 (ORNL-5154) 
Sodium Technology Program component materials compatibility 
———’ —_ report for period ending July 31, 1975, 
1:20000 (WARD-NA-3045-29) 
STAINLESS STEEL-316/CRYSTAL STRUCTURE 
Stereoscopic methods in TEM, 1:19910 (HEDL-SA-1001) 
STAINLESS STEEL-316/DECARBURIZATION 
Sodium Technology Program component materials compatibility 
quarterly progress report for period ending July 31, 1975, 
1:20000 (WARD-NA-3045-29) 
STAINLESS STEEL-316/DEFORMATION 
Constitutive equations for describing high-temperature inelastic 
behavior of structural alloys, 1:19929 (CONF-760451-2) 
STAINLESS STEEL-316/INTERSTITIALS 
Determination of carbon and nitrogen profiles in Type 316 
— steel using a secondary ion mass spectrometer, 
1:19921 


STAINLESS STEELS/NEUTRON SOURCES 


STAINLESS STEEL-316/ION IMPLANTATION 

Low-energy proton implantation of stainless steel, 1:22322 

STAINLESS STEEL-316/MECHANICAL PROPERTIES 

High-temperature structural design program. Progress report for 
period June 30, 1975, (ORNL-5087) 

Properties for LMFBR safety analysis, 1:19132 (ANL-CEN- 
RSD-76-1(Suppl.1)) 

Report of task force on alternate structural materials for Liquid 
Metal Fast Breeder Reactors, 1:19155 (ORNL-5076) 

Sodium Technology Program component materials compatibility 
quarterly progress report for period ending July 31, 1975, 
1:20000 (WARD-NA-3045-29) 

STAINLESS STEEL-316/MICROSTRUCTURE 

Microstructural stability of post-treated weldments of type 316 
and 16%Cr-8%Ni-2%Mo austenitic stainless steel filler metals, 
1:19935 (TID-26995) 

STAINLESS STEEL-316/PHYSICAL PROPERTIES 

Chemical Engineering Division, reactor safety and physical 
property studies annual report, July 1974-June 1975, 1:19331 
(ANL-75-45) 

STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 

Evaluation of 20% cold-worked 316 swelling correlation, 
1:20023 (HEDL-SA-1025) 

LMFBR mixed-oxide fuels development semiannual report, 
1:19150 (HEDL-TME-75-72) 

Materials data in support of LMFBR core design (Irradiation 
swelling and creep; 20 percent C.W. 316 ss; material 
development), 1:20025 (HEDL-SA- 1040) 

Postirradiation tensile properties of r 20 t cold- 
worked type 316 stainless steel (700 to 1200°F). ), 1:20024 
(HEDL-SA-1030) 

Swelling variability of reference steels in HVEM studies, 
1:20022 (HEDL-SA-1024) 

STAINLESS STEEL-316/STRESS RELAXATION 

Residual stresses in bent tubes for nuclear steam generators. 

Paper No. 111, 1:19892 (CONF-750401-21) 
STAINLESS STEEL-316/TENSILE PROPERTIES 

Uniaxial tensile properties of austenitic stainless steels following 
prior creep deformation: an interim report, 1:19934 
(ORNL/TM-S5193) 

STAINLESS STEEL-316/WELDING 

Delta ferrite in production austenitic stainless steel weldments, 
1:19898 (WCAP-8693) 

STAINLESS STEEL-316L/MICROSTRUCTURE 

Microstructural analyses of biomaterials, 1:19924 

STAINLESS STEEL-321/CORROSION 

Sodium Technology Program component materials compatibility: 
quarterly progress report for period ending July 31, 1975, 
1:20000 (WARD-NA-3045-29) 

STAINLESS STEEL-321/DECARBURIZATION 

Sodium Technology Program component materials compatibility 
quarterly progress report for period ending July 31, 1975, 
1:20000 (WARD-NA-3045-29) 

STAINLESS STEEL-405/CORROSION 
Corrosion monitoring of storage bins for radioactive calcines, 
1:20012 
STAINLESS STEELS 
See also STAINLESS STEEL-302 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEEL-405 
STAINLESS STEELS/CHEMICAL MACHINING 
Chemical milling, 1:19905 
STAINLESS STEELS/CORROSION 

Materials research and evaluation for geothermal corrosion 
environments. Progress report, December 15, 1974-December 
15, 1975, 1:18983 (COO-2602-2) 

STAINLESS STEELS/DECONTAMINATION 

Chemical decontamination and melt densification (Chop-leach 

fuel hulls), 1:18738 (BNWL-SA-5696) 
STAINLESS STEELS/ION COLLISIONS 
Use of ion beams to produce collision cascades in metals (<100 
keV ions), 1:21474 
STAINLESS STEELS/MECHANICAL PROPERTIES 
Relation between short- and long-term elevated 
roperties of several austenitic stainless steels, 1: 19948 
STAINLESS STEELS/MELTING 

Chemical decontamination and melt densification (Chop-leach 

fuel hulls), 1:18738 (BNWL-SA-5696) . 
STAINLESS STEELS/MICROSTRUCTURE 

Microstructural stability of post-treated weldments of type 316 
and 16%Cr-8%Ni-2%Mo austenitic stainless steel filler metals, 
1:19935 (TID-26995) 
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STAINLESS STEELS/NEUTRON SOURCES 
Controlled thermonuclear research. Progress report, July- 
December, 1975 (Materials testing; neutron damage 
a cross sections up to 20 MeV), | 22304 (HEDL- 
STAINLESS STEELS/PHYSICAL PROPERTIES 
Semiannual report on materials research in support of 
superconducting machinery. Report for Oct 1974-Mar 1975 
(4 to 300°K), 1:19959 (COM-75-10919) 
STAINLESS STEELS/PHYSICAL RADIATION EFFECTS 
Gas release from Al,O; and stainless-steel surfaces under x-ray 
irradiation, 1:20102 
lon beams in the study of void formation, 1:20038 
Use of ion beams to produce collision cascades in metals (< 100 
keV ions), 1:21474 
STAINLESS STEELS/TENSILE PROPERTIES 
Relation between short- and long-term elevated-temperature 
rties of several austenitic stainless steels, 1:19947 
STANDARDIZED TERMINOLOGY 
Energy microthesaurus: a hierarchical listing of energy indexing 
terms used in the NTIS data base, 1:22390 (COM-75-11 100) 
STANDARDS 
See also CALIBRATION STANDARDS 
STANDARDS/INDEXES 
Index of RDT Standards, 1:19191 (RDT-INDEX-4-76) 
STANDARDS/RESEARCH PROGRAMS 
National Bureau of Standards annual report: fiscal year 1974. 
Final report, 1:22332 (COM-75-10465) 
STANDARDS (CALIBRATION) 
See CALIBRATION STANDARDS 
STANFORD 1.2-GEV LINAC/ENVIRONMENTAL EFFECTS 
Annual environmental monitoring report, January-December 
1975, 1:20955 (SLAC-194) 
STANFORD 1.2-GEV LINAC/MONITORING 
Annual environmental monitoring report, January- December 
1975, 1:20955 (SLAC-194) 
STANFORD 20-GEV LINAC/DATA ANALYSIS 
Research on data analysis techniques at Stanford Linear 
Accelerator Center, 1:20551 (BNWL-1986) 
STANFORD 20-GEV LINAC/ENVIRONMENTAL EFFECTS 
Annual environmental monitoring report, January-December 
1975, 1:20955 (SLAC-194) 
STANFORD 20-GEV LINAC/MONITORING 
Annual environmental monitoring report, January-December 
1975, 1:20955 (SLAC-194) 
STANFORD 20-GEV LINAC/POLARIZED TARGETS 
igh polarization of target for intense beams, 1:20633 (BNL- 
0415) 
STAPHYLOCOCCUS/INHALATION 
Effect of inhaled yttrium-90 in fused clay particles on the 
pulmonary clearance of inhaled Staphylococcus aureus in 
mice, 1:21279 
STAPHYLOCOCCUS/LUNG CLEARANCE 
Effect of inhaled yttrium-90 in fused clay particles on the 
pulmonary clearance of inhaled Staphylococcus aureus in 
1:21279 


See also BINARY STARS 

NEUTRON STARS 

SUPERNOVAE 

WOLF-RAYET STARS 

STARS/GRAVITATIONAL COLLAPSE 
and momentum transfer by neutrino radiation to the 
mantle of collapsing star and supernova explosions, 1:21352 
(CONF-750636-P2) 
—— dynamics in stellar collapse, 1:21351 (CONF-750636- 


) 
STARS/INFRARED RADIATION 
The nature of the Kleinmann-Low and Becklin-Neugebauer 
infrared sources, 1:21364 
STATISTICAL MODELS/T INVARIANCE 
Upper limit on a time reversal noninvariant part of Wigner’s 
random matrix model, 1:21833 
STATISTICAL MODELS/TWO-BODY PROBLEM 
Correlations in multiple production processes and statistical 
model with two-body correlations, 1:21689 (JINR-D1-2-9224) 
STATISTICS 
Discussion of the paper by Bowman and Shenton, ‘‘distribution 
of skewness and kurtosis statistics’’, 1:22339 (BNWL-1986) 
Historical statistics of the United States: colonial times to 1970. 
Parts | and 2 (Book), 1:19443 
Usable resistant/robust techniques of analysis (Review of 
Practicalities), 1:22337 (BNWL-1986) 
STATISTICS/MEETINGS 
Proceedings of the first ERDA statistical symposium 
Alamos, NM, November 3-5, 1975 (Sixteen papers), < :22336 
(BNWL-1986) 
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STATISTICS/RESEARCH PROGRAMS 
Methods in probability and statistical inference. Progress report, 
June 1975-June 14, 1976 (Dept. of Statistics, Univ. of 
Chicago), 1:22344 (COO-2751-1) 
Nostaligic ruminative cerebrations, 1:22338 (BNWL-1986) 
STEAM/BIOLOGICAL EFFECTS 
Temperatures, steam emission and moss cover in thermal areas 
of Surtsey, 1:20968 (COO-3531-17) 
STEAM/CORROSIVE EFFECTS 
Inner tube pressure stress rupture investigations with 
superimposed steam corrosion, 1:19944 (ORNL-tr-4166) 
STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATORS 
Appendix C to RESAR-3S steam generator blowdown processing 
system, 1:19099 (WCAP-8664) 
STEAM GENERATORS/COOLING SYSTEMS 
Emergency water-cooling system for a steam generator for a 
pressurized-water coolant nuclear reactor (Patent), 1:19104 
STEAM GENERATORS/DESIGN 
Sodium-water-reaction test and evaluation for a protected 
bayonet-tube steam generator (LMFBR), 1:19180 
Steam generators (Patent), 1:19245 
STEAM GENERATORS/FLUID MECHANICS 
Sodium-NaK Engineering Handbook. Volume II. Sodium flow, 
heat transfer, intermediate heat exchangers, and steam 
generators (LMFBR), 1:19168 
STEAM GENERATORS/HEAT TRANSFER 
Sodium-NaK Engineering Handbook. Volume II. Sodium flow, 
heat transfer, intermediate heat exchangers, and steam 
generators (LMFBR), 1:19168 
STEAM GENERATORS/INSPECTION 
Apparatus for inspecting and repairing a pressurized-water 
— steam generator heat exchanger tubes (Patent), 
:191 
STEAM GENERATORS/MATHEMATICAL MODELS 
Proceedings of the seminar on boiler modeling, Bedford, 
Massachusetts, November 6-7, 1974, 1:19025 (CONF-741 189- 


) 
STEAM GENERATORS/TUBES 
Dynamic analysis of fluid-conveying pipes, 1:19131 (ANL-75- 
54) 
Residual stresses in bent tubes for nuclear steam generators. 
Paper No. 111, 1:19892 (CONF-750401-21) 
STEAM GENERATORS/TWO-PHASE FLOW 
Aspects of two-phase, gas-liquid, separation related to nuclear 
steam supply systems, 1:19081 (WTHD-56) 
STEAM SYSTEMS/MATHEMATICAL MODELS 
Fitting Nonlinear dynamic models to observations, 1:19067 
(CONF-741189-) 
STEEL-ASTM-A302/FRACTURE PROPERTIES 
Present state of fracture mechanical considerations in the 
assessment of safety of components of the primary circuit of 
light water moderated nuclear power plants, in particular 
taking into account the authorization legislation for nuclear 
installations, 1:19352 (EUR-5409d) 
STEEL-ASTM-A508/FRACTURE PROPERTIES 
Present state of fracture mechanical considerations in the 
assessment of safety of components of the primary circuit of 
light water moderated nuclear power plants, in particular 
taking into account the authorization legislation for nuclear 
installations, !1:19352 (EUR-5409d) 
STEEL-ASTM-A533/FRACTURE PROPERTIES 
Present state of fracture mechanical considerations in the 
assessment of safety of components of the primary circuit of 
light water moderated nuclear power plants, in particular 
taking into account the authorization legislation for nuclear 
installations, 1:19352 (EUR-5409d) 
STEEL-ASTM-A533-B/FATIGUE 
Fatigue crack propagation from weld defect in 100 mm thick 
joint, 1:19945 (BNWL-tr-171) 
STEEL-ASTM-A533-B/FRACTURE PROPERTIES 
Quarterly progress report on the heavy-section steel technology 
program for October-December 1975, 1:19933 
(ORNL/NUREG/TM-3) 
STEEL-ASTM-A533-B/PHYSICAL RADIATION EFFECTS 
Effect of strain rate and temperature on the tensile properties of 
irradiated ASTM A533-B steel, 1:20009 
Irradiation embrittlement of A533 B pressure vessel steels 
(HSST Plate 03), 1:20027 (IAEA-176) 
Quarterly progress report on the heavy-section steel technology 
rogram for October-December 1975, 1:19933 
(ORNL/NUREG/TM-3) 
Research within the coordinated p me on irradiation 
embrittlement of pressure vessel steels, 1:20028 (IAEA-176) 
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STEEL-DIN-1-4948/PHYSICAL RADIATION EFFECTS 
Fast reactor programme. Combined second and third quarters 
1975 progress report, 1:19353 (EURFNR-1324) 
STEELS 
See also CARBON STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEEL-ASTM-A302 
STEEL-ASTM-A533 
STEELS/CHEMICAL MACHINING 
Chemical milling, 1:19905 
STEELS/CORROSION 


Air pollution effects on materials (a bibliography with abstracts). 


Report for 1964-Oct 1975, 1:19995 (NTIS/PS-75/760) 
Corrosion studies on Cu-Ni alloys and ferritic steel in salt water 
for desalination service, 1:19990 (BARC-805) 
Corrosion of coated steel piles in the ocean as measured by 
electrochemical methods, 1:20011 
STEELS/CORROSION PROTECTION 
New experience with neutral transport, 1:20002 (BNWL-tr-164) 
Use of coatings to protect heated surfaces and gas ducts, 
1:20001 (ERDA-tr-117) 
STEELS/CRYSTAL STRUCTURE 
Stereoscopic methods in TEM, 1:19910 (HEDL-SA-1001) 
STEELS/HEAT TREATMENTS 
Potential for energy conservation in industry, 1:19516 
STEELS/MECHANICAL PROPERTIES 
Static, dynamic toughness, and high strain rate properties of 
maraging 250, HY-180, and HP-9-4-20 steels, 1:19937 
(UCRL-52017) 
STEELS/NEUTRON TRANSPORT 
Spectrum and shielding measurements and calculations of 
neutrons produced by 800 MeV protons, 1:21781 
STEELS/NONDESTRUCTIVE TESTING 
Investigation of the amplitude dependence of ultra-sound 
damping in steel at 20.8 kHz, 1:19943 (ORNL-tr-4142) 
STEELS/PHYSICAL RADIATION EFFECTS 
Modeling and control of a mufti-variable heat transfer process 
For heavy section steel irradiation), 1:20018 (CONF-760408- 


) 
STEELS/SURFACE COATING 

Titanium carbonitrides by chemical vapor deposition, 1:20054 
(SAND-75-6105) 

STELLARATORS 
See also PULSATOR STELLARATOR 
URAGAN STELLARATOR 
WENDELSTEIN-7 STELLARATOR 
STELLARATORS/HIGH-FREQUENCY HEATING 

Plasma heating in a toroidal trap by a helical H.F. multipole 

magnetic field, 1:21923 (CONF-750905-P1) 
STELLARATORS/PLASMA CONFINEMENT 

Ukrainian Physics Journal (Cover-to-cover translation of vol. 16, 

no. 5 (May 1971)), 1:21347 (TT-72-52017/05) 
STELLARATORS/REVIEWS 

Recent high-£ stellarator experiments at Garching, 1:22190 

(CONF-750905-P2) 
STEROIDS/BIOCHEMICAL REACTION KINETICS 

Mutant forms of cytochrome P-450 controlling both 18- and 

11B-steroid hydroxylation in the rat, 1:21105 
STEROIDS/CHEMICAL PREPARATION 

Abnormal products obtained during an attempted substitution of 
3a,5-cyclo-68-methoxy-5a-23,24-bisnorcholan-22-ol tosylate 
with a Grignard reagent involving y,y-dimethylallyl bromide, 
1:20240 

STIRLING ENGINES/FEASIBILITY STUDIES 

Stirling engine program, 1:19817 (TEC-76/002) 

STIRLING ENGINES/REGENERATORS 

Automotive gas turbine ceramic regenerator design and 
reliability p . Annual report, October 1, 1974-June 30, 
1975, 1:19842 (COO-2630-1) 

Automotive gas turbine ceramic regenerator design and 
reliability program. Progress report, October 1, 1975- 
December 31, 1975, 1:19843 (COO-2630-8) 

Gas turbines: ceramic regenerator design and reliability, 1:19847 
(TEC-76/002) 

STOMACH/RADIATION DOSE DISTRIBUTIONS 
Dose to the stomach wall from injected /sup 99m/Tc 
rtechnetate, 1:21263 (CONF-760444-2) 
STORAGE RINGS 
See also CERN ISR 
DCI ORSAY STORAGE RING 
DORIS STORAGE RING 
ISABELLE STORAGE RINGS 
PEP STORAGE RINGS 


STRONTIUM/ABSORPTION SPECTROSCOPY 


SPEAR 
STORAGE RINGS/ELECTROMAGNETS 
Magnets for the booster synchrotron and storage ring of the 
Daresbury Synchrotron Radiation Source, 1:20594 
Multipole magnets for the Daresbury Synchrotron Radiation 
Source, 1:20663 
STORAGE RINGS/OPERATION 

Operation of the Synchrotron Radiation Center of the University 
of Wisconsin. Final report, 1969-1974, 1:20655 (AD/A- 
005784) 

STORAGE RINGS/PLANNING 
Proposed NAL future projects, 1:20566 
STORAGE RINGS/SUPERCONDUCTING MAGNETS 
Effect of radiation heating on superconducting coils, 1:20589 
Mechanical stability of superconducting quadrupole coils, 
1:20588 
New CERN muon storage ring, 1:20666 
STORAGE RINGS/VACUUM SYSTEMS 

Specification for the delivery of special sections made of 
aluminum alloy for use as vacuum chambers, 1:20668 (SLAC- 
Trans-173) 

STORAGE TUBES 
See ELECTRON TUBES 
STRAND BREAKS/BIOLOGICAL REPAIR 

Role of ATP in the repair of DN of gamma-irradiated Chinese 

hamster cells, 1:21205 (ERDA-tr-99) 
STRAND BREAKS/RADIOINDUCTION 

Monophosphate end groups produced in radiation induced 
strand breakage in DNA (Gamma radiation), 1:21192 
(UCLA-12-1061) 

Strand breaks, base release and post-irradiation changes in DNA 
y-irradiated in dilute O,-saturated aqueous solution, 1:21191 
(UCLA-12-1060) 

Study of the effects of radiation of nucleic acids and related 
compounds. Progress report, August 15, 1975-August 14, 
1976, 1:21196 (COO-3286-15) 

Study of the radiation effects on nucleic acids and related 
compounds. Annual progress report, August 15, 1974-August 
14, 1975 (X radiation, hamster cells, Haemophilus 
influenzae), 1:21199 (COO-3286-11) 

STRANGE PARTICLES/MULTIPLE PRODUCTION 

Study of charged current neutrino interactions in hydrogen at 

Fermilab energies, 1:21629 (CONF-750636-P1) 
STRANGE PARTICLES/PARTICLE PRODUCTION 

Strange particle production and charmed particle search in 
Gargamelle nu-nu bar experiment, 1:21559 (CONF-750636- 
P2) 

STRATIFIED CHARGE ENGINES/EXHAUST GASES 

Emissions from diesel and stratified charge powered cars. Final 
report, 1:19857 (PB-245030) 

Vehicle emissions: summer to winter, 1:19869 (CONF-7410162- 


1) 
STRATIFIED CHARGE ENGINES/FUEL INJECTION 
SYSTEMS 
Three dimensional numerical modeling of liquid fuel sprays, 
1:19851 (UCRL-77621) 
STRATOSPHERE/NITROGEN OXIDES 
Solar absorption in a stratosphere perturbed by NO/sub x/ 
injection, 1:18890 
STRATOSPHERE/POLLUTION 
Pollution of the stratosphere (Role of supersonic transport), 
1:20927 
STRATOSPHERE/SOLAR FLUX 
Solar absorption in a stratosphere perturbed by NO/sub x/ 
injection, 1:18890 
STREAMER SPARK CHAMBERS/DESIGN 
Streamer chamber as a general detector (At PEP storage rings), 
1:20765 (LBL-4800) 
STRENGTH (TENSILE) 
See TENSILE PROPERTIES 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRING MODELS 
Application of the string model of hadrons to high energy 
collisions, 1:21625 (CONF-740653-P2) 
STRING MODELS/QUARKS 
Quark-binding string, 1:21614 
STRIPPER FOILS 
See BEAM STRIPPERS 
STRONG INTERACTIONS 
See also HADRON-HADRON INTERACTIONS 
STRONG INTERACTIONS/STATISTICAL MODELS 
Statistical treatment of some strong and electromagnetic 
processes., 1:21626 (CONF-740653-P2) 
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STRONTIUM/ABSORPTION SPECTROSCOPY 
Atomic absorption methods of analysis of oilfield brines: barium, 
calcium, copper, iron, lead, lithium, magnesium, man 
ee. sodium, strontium, and zinc, 1:18655 (BM-RI- 


861) 
STRONTIUM/BIOLOGICAL EFFECTS 

Mechanisms of calcium transport in small intestine. Overall 
review of the contract, September 1, 1972-March 1, 1976, 
1:21135 (COO-1668-81) 

STRONTIUM/LEACHING 

Correlation of radionuclide leachabilities with microstructures of 
glasses containing Savannah River Plant waste, 1:18781 (DP- 
1411) 

STRONTIUM 85/RETENTION 

Decorporation of ‘Am from mouse bone Zn-DPTA, 
parathyroid hormone, and ammonium chloride (Sr), 1:21275 
(COO-119-250) 

STRONTIUM 89/SCINTILLATION COUNTING 

New method for the determination of Sr-89, Sr-90, and Y-90 in 
aqueous solution with the aid of liquid scintillation counting, 
1:20175 (BNWL-tr-168) 

STRONTIUM 90/BIOLOGICAL RADIATION EFFECTS 

Mamary neoplasia in a closed beagle colony ***Ra, 
Pu, 1:21274 (COO-119-250) 

STRONTIUM 90/EVAPORATION 

Putting evaporators to work: vacuum evaporator-crystallizer 
handles radioactive waste (Atlantic Richfield Hanford Co., 
Hanford, Wash.), 1:18773 

STRONTIUM 90/FLOCCULATION 

Removal of radioactive contaminants from aqueous labora 

wastes by chemical treatment, 1:18748 (LA-UR-76-995) 
STRONTIUM 90/RADIOISOTOPE HEAT SOURCES 

Pacific Northwest Laboratory quarterly report to USERDA 
Nuclear Research and Applications Division, for October- 
December 1975 (®SrF,), 1:18816 (BNWL-1845-19) 

Pacific Northwest Laboratory monthly report to the Nuclear 
Research and Applications Division, for February 1976 
(SrF,, 1:18817 (BNWL-1845-21) 

STRONTIUM 90/SCINTILLATION COUNTING 

New method for the determination of Sr-89, Sr-90, and Y-90 in 
aqueous solution with the aid of liquid scintillation counting, 
1:20175 (BNWL-tr-168) 

STRONTIUM 91/RETENTION 

Retention and skeletal dosimetry of injected **Ra, ***Ra, and 

®Sr in beagles, 1:21294 
STRONTIUM ISOTOPES/ISOTOPE RATIO 

High 87/86 strontium ratios in deep-seated fracture-filling calcite 

from GT-2 (Abstract), 1:18969 
STROPHANTIN 

See also OUABAIN 
STROPHANTIN/BIOLOGICAL EFFECTS 

Maturation of Xenopus oocytes. I. Facilitation by ouabain, 

1:21124 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
SU-3 GROUPS/POINCARE GROUPS 

Can semi-leptonic deca data provide information about the 
relations between Poincare group and SU(3), 1:21699 
(CONF-750636-P2) 

SU-3 GROUPS/SYMMETRY BREAKING 

Weak and electromagnetic decays of mesons in composite 
models and the problem of quark masses (Bethe-Salpeter 
equation), 1:21634 (CONF-750636-P2) 

SUBBITUMINOUS COAL/CHEMICAL COMPOSITION 

Reserve base of U.S. coals by sulfur content (in two parts). 2. 
The western states, 1:18528 (BM-IC-8693) 

SUBBITUMINOUS COAL/HYDROCRACKING 

Zinc halide hydrocracking process for distillate fuels from coal. 
Annual technical progress report for 1975, including the 
quarter ending January 31, 1976, 1:18486 (FE-1743-16) 

SUBBITUMINOUS COAL/PYROLYSIS 

Pyrolysis of subbituminous coal as it relates to in situ 
gasification. Part 1. Gas evolution (383 to 1273°K in argon), 
1:18449 (UCRL-52035) 

SUBCRITICAL ASSEMBLIES/DESIGN 
Final report for fuel acquisition and design of a fast subcritical 
blanket facility, 1:19302 (COO-2282-1) 
SUBTERRENE PENETRATORS/PERFORMANCE 
Rock melting applied to excavation and tunneling, 1:20327 
SUCROSE 
See SACCHAROSE 
SUDDEN IONOSPHERIC DISTURBANCE/TABLES 

Solar-geophysical data number 370. Part I (prompt reports). 
Data for May 1975-April 1975. Explanation of data reports 
issued as number 366 (supplement) February 1975, 1:21386 
(COM-75-50193- 370-1/ST) 
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SUGAR CANE/INDUSTRIAL PLANTS 
Geothermal resource utilization: paper and cane sugar industries. 
Final report, 1:18991 (UCRL-13633) 
— 
items st of fuels from sugarcane, sweet sorghum, sugar 
cor Third quarterly report, 1:18855 (TID-27032) 
SUGARS 
See SACCHARIDES 
SULFATES/AIR POLLUTION 

Use of coal in the Northeast (Environmental impact), 1:21068 

(BNL-50478) 
SULFATES/ENVIRONMENTAL EFFECTS 

Analysis of tritium in the atmosphere released by a CTR 
(Comparison of environmental effects of nuclear and fossil- 
fuel power plants), 1:20882 (BNWL-2000(Pt.3)) 

SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFIDES/ATOM-MOLECULE COLLISIONS 

Electronic excitation in collisions of fast protons and hydrogen 
atoms with NO, N,O, CO,, and OCS. Interim report (10 to 25 
keV; spectra), 1:21496 (AD-A-010596) 

SULFIDES/ION-MOLECULE COLLISIONS 

Electronic excitation in collisions of fast protons and hydrogen 
atoms with NO, N,O, CO,, and OCS. Interim report (10 to 25 
keV; spectra), 1:21496 (AD-A-010596) 

SULFUR 

Auger and reaction studies of poisoning by sulfur and 
regeneration of metal synthesis gas catalysts. Progress report, 
April 1, 1975-December 15, 1975, 1:18495 (COO-2579-1) 

SULFUR/BIOLOGICAL EFFECTS 

Microelement composition of plants grown with low to high 
levels of sulfur applied to calcareous soil in a glasshouse 
(Glycine max, phaseolus vulgaris), 1:20995 

SULFUR/CORROSIVE EFFECTS 

Use of coatings to protect heated surfaces and gas ducts, 

1:20001 (ERDA-tr-117) 
SULFUR/MATERIALS RECOVERY 

250-million-scfd high-Btu gas plant. Synthane-Wyodak seam 

coal: an economic analysis, 1:18427 (ERDA-76-59) 
SULFUR/RECOVERY 

50,000-barrel-per-day liquid fuels plant, H-coal process: Wyodak 
coal, an economic analysis, 1:18478 (ERDA-76-56) 

50,000-barrel-per-day liquid fuels plant, H-coal process: Illinois 
coal, an economic analysis, 1:18479 (ERDA-76-56) 

50,000-barrel-per-day liquid fuels plant, SRC process: Wyodak 
coal, an economic analysis, 1:18493 (ERDA-76-55) 

50,000-barrel-per-day liquid fuels plant, SRC process: Illinois 
No. 6 coal, an economic analysis, 1:18494 (ERDA-76-55) 

Coal power and combustion. Quarterly report, April-June 1975, 
1:18570 (ERDA-76-31-2) 

Fluidized bed combustion process evaluation. (Phase I. Residual 
oil gasification/desulfurization demonstration at atmospheric 
pressure). Volume II. Appendices. Report for May 1973-Dec 
1974 on phase I, 1:18853 (PB-241835) 

SULFUR/REMOVAL 

Chemical studies on SYNTHOIL process, 1:18490 (SAND-76- 
0140) 

Feasibility study of pre-combustion coal cleaning using chemical 
comminution. Interim report, July-September 1975, 1:18565 
(FE-1777-1) 

Method for reduction of sulfur and nitrogen content in 
hydrocarbons (Contact liquid or gaseous shale oil and 
nahcolite; patent), 1:18670 

Sludge disposal from lime/limestone scrubbing processes, 
1:18509 (CONF-741070-) 

Use of coal and coal-derived fuels in total energy systems for 
MIUS applications. Volume II, 1:18583 (ORNL/HUD/MIUS- 


28) 
SULFUR/SCRUBBERS 
Liquid sulfur gas scrubber apparatus, 1:20929 
SULFUR/WORK FUNCTIONS 
Structure and electronic properties of chal 
metal films on surfaces of refractory metals, 1:19683 i 
66621) 
SULFUR 32 TARGET/PROTON REACTIONS 
Systematics of isospin mixing in proton elastic scattering from 
light nuclei, 1:21743 
SULFUR COMPOUNDS/REMOVAL 
Process for cleaning and removal of sulfur compounds from low 
Btu fuel =. Interim report, January-March 1976, 1:18418 
(BNWL-2040 
SULFUR DIOXIDE/AERCSOL MONITORING 
Survey of laboratory performance analysis of simulated ambient 
SO, bubbler samples, 1:20915 
SULFUR DIOXIDE/AIR POLLUTION 
Use of coal in the Northeast (Environmental impact), 1:21068 
(BNL-50478) 
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SULFUR DIOXIDE/CHEMICAL REACTIONS 
Solubility and reactivity of sulfur dioxide in various oils, 1:20933 
SULFUR DIOXIDE/CHEMISORPTION 

Structure and reactivity of adsorbed oxides of sulfur. Final 

report, | May 1970-30 Apr 1973, 1:20205 (PB-245046) 
SULFUR DIOXIDE/CONTROL 

Coal blending in Illinois (Compliance with SO, emission 

regulations), 1:18561 (ANL/ES-48) 
SULFUR DIOXIDE/DIFFUSION 

Analysis of tritium in the atmosphere released by a CTR 
(Comparison of environmental effects of nuclear and fossil- 
fuel power plants), 1:20882 (BNWL-2000(Pt.3)) 

SULFUR DIOXIDE/ECOLOGICAL CONCENTRATION 

Determination of the aerosol, lead, soot, and sulfur dioxide 
concentration of the air in the city center of Leipzig, 1:20914 

Measurement of the air pollutant concentration ratios for 
different altitudes over a large urban agglomeration, 1:20916 

SULFUR DIOXIDE/EMISSION 

Impact on air quality of alternate strategies for the production, 
distribution, and utilization of energy in Texas, 1975-2000. 
Project E/S-2, final report, 1:21072 (NSF-RA-N-74-234) 

SULFUR DIOXIDE/ENVIRONMENTAL EFFECTS 

Effects of sulfur dioxide on stomatic movements in plants, 
1:20911 (ORNL-tr-4115) 

Solubility and reactivity of sulfur dioxide in various oils, 1:20933 

SULFUR DIOXIDE/GAS CHROMATOGRAPHY 

Selective chromatographic separation of sulfur dioxide with 

organic reagents (Patent), 1:20188 
SULFUR DIOXIDE/MONITORING 

Novel scheme for the classification of heavy metal species in 

natural waters, 1:20931 
SULFUR DIOXIDE/OXIDATION 

Application of an isotopic ratio technique to a study of the 
atmospheric oxidation of sulfur dioxide in the plume from a 
coal fired power plant, 1:20926 

SULFUR DIOXIDE/POLYMERIZATION 

Ethylene polysulfone composition equation (Ethylene/sulfur 

dioxide ratio), 1:20235 (BNL-tr-625) 
SULFUR DIOXIDE/REGULATIONS 

Benefit-cost analysis of new source performance standards 

(Sulfur dioxide emissions), 1:20961 (ERDA-92(Vol.2)) 
SULFUR DIOXIDE/REMOVAL 

Development of information for standards of performance for 
the fossil fuel conversion industry. Final report (Bibliography 
included), 1:18443 (PB-242543) 

EPA alkali scrubbing test facility: advanced program. Progress 
report No. 1, Oct 1974-Apr 1975 (TVA’s Shawnee plant), 
1:18513 (PB-245279) 

Treatment of gases containing sulfur dioxide (Patent), 1:18517 

SULFUR DIOXIDE/SOLUBILITY 
Solubility and reactivity of sulfur dioxide in various oils, 1:20933 
SULFUR DIOXIDE/VIRIAL EQUATION 
Calculation of the second virial coefficient for dipolar and 
quadrupolar polyatomic (IS-T-703) 
SULFUR FLUORIDES/DISSOCIA 

Explanation of the selective Sasae of SF, molecules in a 

strong infrared laser field, 1:21489 (LA-tr-76-9) 
SULFUR HYDRIDES 

See HYDROGEN SULFIDES 
SULFUR ISOTOPES/USES 

Organic and biochemical synthesis group, 1:21088 (LA-6313- 
PR 


) 
SULFUR OXIDES/CHEMISORPTION 
Structure and reactivity of adsorbed oxides of sulfur. Final 
report, 1 May 1970-30 Apr 1973, 1:20205 (PB-245046) 
SULFUR OXIDES/MONITORING 
Environmental monitoring report, United States Energy 
Research and Development Administration, Paducah Gaseous 
Diffusion Plant: calendar year 1975, 1:20910 (Y-UB-5) 
SULFUR OXIDES/REMOVAL 
Thermodynamic considerations in the use of gasified coal as a 
fuel for power conversion systems, 1:18419 (CONF-741070-) 
SULFURIC ACID/ENVIRONMENTAL EFFECTS 
Analysis of tritium in the atmosphere released by a CTR 
(Comparison of environmental effects of nuclear and fossil- 
fuel power plants), 1:20882 (BNWL-2000(Pt.3)) 
SUN SHADES/DESIGN 
Heat exchanger window (Patent), 1:18951 
SUNSPOTS/REVIEWS 
New views of sunspots. Environmental research papers, 1:21383 
(AD-A-01 
SUPER PHENIX REACTOR/DESIGN 
Super Phenix breeder reactor, 1:19172 (ANL-Trans-1040) 
SUPERCONDUCTING CABLES/COOLING 
Feasibility study of a multipurpose refrigerator for a 
a cable test facility. Final report, 1:19064 (PB- 
44630) 


SUPERCONDUCTING JUNCTIONS/TUNNEL EFFECT 


SUPERCONDUCTING CABLES/CRITICAL CURRENT 
Critical current of commercial V,;Ga superconducting tapes in 
rig geome range from 4.2 K to T/sub c/. Comparison 
wi n and possible use in m ts operated in excess of 
4.2 K, 
SUPERCONDUCTING CABLES/HELIUM DILUTION 
REFRIGERATION 
Assessment and study of existing concepts and methods of 
cryogenic refrigeration for superconducting transmission 
cables. Progress report, | September 1975-31 October 1975 
(Operation of helium liquefiers), 1:19059 (COO-2552-4) 
SUPERCONDUCTING CABLES/PERFORMANCE TESTING 
Supercritical-helium cooled ‘bundle conductors’’ and their 
application to large superconducting magnets, 1:20346 
SUPERCONDUCTING CABLES/REFRIGERATION 
Assessment and study of existing concepts and methods of 
cryogenic refrigeration for superconducting transmission 
cables. Final report. Draft, 1:19060 (COO-02552-7(DRAFT)) 
SUPERCONDUCTING CABLES/RESEARCH PROGRAMS 
Cryogenic power transmission technology-cryogenic dielectrics. 
Quarterly report, July 1, 1975-September 30, 1975, 1:19061 
(ORNL/TM-5200) 
The power transmission project: progress in 1973, part I. Cable 
design. Progress report, 1:19063 (PB-244583) 
SUPERCONDUCTING COILS/DESIGN 
Design, construction and testing of a pulsed high energy 
inductive superconducting energy storage system. Final report, 
1 Apr 1971-4 Apr 1975, 1:19394 (AD-A-015892) 
Superconducting magnets for levitated high speed vehicles, 
1:19823 
SUPERCONDUCTING COILS/QUENCHING 
Investigations on quench propagation and internal voltage in a 
superconducting coil, 1:20348 
SUPERCONDUCTING COILS/SPECIFICATIONS 
coil characteristics of multifilamentary compound 
superconducting wire on 100-kG hybrid magnet and its Coil 
protection, 1:20356 
SUPERCONDUCTING COMPOSITES/ENERGY LOSSES 
Transverse field losses in multifilament superconductors, 
1:20357 
SUPERCONDUCTING COMPOSITES/FABRICATION 
Critical properties of V,Ga multifilament wire, 1:20358 
Superconducting solenoids using high current density Nb,Sn 
filamentary composites, 1:20355 
SUPERCONDUCTING COMPOSITES/ORDER PARAMETERS 
Specific heat of composite superconductors in the proximity- 
effect regime, 1:19989 
SUPERCONDUCTING COMPOSITES/PHYSICAL PROPERTIES 
Semiannual report on materials research in support of 
superconducting machinery. Report for Oct 1974-Mar 1975 
(4 to 300°K), 1:19959 (COM-75-10919) 
SUPERCONDUCTING COMPOSITES/PROXIMITY EFFECT 
Specific heat of composite superconductors in the proximity- 
effect regime, 1:19989 
SUPERCONDUCTING COMPOSITES/SPECIFIC HEAT 
Specific heat of composite superconductors in the proximity- 
effect regime, 1:19989 
SUPERCONDUCTING DEVICES 
See also SUPERCONDUCTING GENERATORS 
SUPERCONDUCTING JUNCTIONS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING MOTORS 
SUPERCONDUCTING WIRES 
Pulse propagation on a superconductive neuristor. Technical 
summary report, 1:20332 (AD-A-010090) 
SUPERCONDUCTING DEVICES/REVIEWS 
Superconducting devices and materials. Issue No. 75-1, January- 
March 1975. Quarterly literature survey, 1:20341 (COM-75- 
10472-01/SL) 
SUPERCONDUCTING GENERATORS/DESIGN 
Construction of a superconducting dipole to serve as inductor of 
a synchronous machine with torque compensation, 1:19782 
SUPERCONDUCTING GENERATORS/REFRIGERATORS 
Experimental and heat transfer studies of liquid helium in the 
high speed rotating frame for the refrigeration of 
superconducting ac machinery, 1:19783 
SUPERCONDUCTING GENERATORS/REVIEWS 
Application of superconductors to ac generators, 1:19780 
Superconducting homopolar machines, 1:19781 
SUPERCONDUCTING JUNCTIONS/PHONONS 
Phonon and quasiparticle dynamics in superconducting 
aluminum tunnel junctions, 1:21862 
SUPERCONDUCTING JUNCTIONS/QUASI PARTICLES 
Phonon and quasiparticle dynamics in superconducting 
aluminum tunnel junctions, 1:21862 


SUPERCONDUCTING JUNCTIONS/TUNNEL EFFECT 276S 


SUPERCONDUCTING JUNCTIONS/TUNNEL EFFECT 
Phonon spectrum and strong-coupling superconductivity in Nb: a 
ingle-crystal tunneling study. Technical report, 1:19958 
(AD/A-006930) 
SUPERCONDUCTING MAGNETS 
Conductor materials for cryomagnets, 1:19974 
Multifilamentary Nb;Sn conductors for large fusion magnets, 
1:22236 
Report of the general purpose detector group (Superconducting 
solenoidal magnet with drift chambers, liquid argon neutral 
detector and hadron calorimeter, and Cherenkov and time-of- 
flight detectors), 1:20763 (LBL-4800) 
SUPERCONDUCTING MAGNETS/CONSTRUCTION 
Construction techniques and stress analysis of toroidal field 
magnets for tokamak fusion reactors, 1:22237 
Large toroidal coil system for the Stanford Medical Pion 
Generator, 1:20585 
Pulsed superconducting magnet ACS, 1:20587 
Superconducting dipole magnet SPD-3, 1:20350 
Superconducting magnet for a polarised target nuclear physics 
experiment (Includes design optimization GFUN computer 
program), 1:20643 
Superconductivity and magnet technology, 1:22218 (CONF- 
750733-) 
SUPERCONDUCTING MAGNETS/COOLING 
Heat transfer to liquid helium: design data for bath cooled 
superconducting magnets, 1:20352 
Superconducting magnet cooled by a forced circulation system 
of supercritical helium, 1:20353 
Supercritical-helium cooled '’bundle conductors’’ and their 
application to large superconducting magnets, 1:20346 
Supercritical cooling of superconducting magnets, 1:20603 
SUPERCONDUCTING MAGNETS/COST 
Magnetic energy storage for electric utility applications, 1:19398 
Procedures for parametric studies of costs of superconducting 
toroidal test assemblies, 1:22226 (ORNL/TM-4821) 
SUPERCONDUCTING MAGNETS/DESIGN 
15ST hybrid superconducting magnet with Nb-Ti and Nb;Sn, 
1:20351 
6 T de superconducting dipole, 1:20641 
Alternate coil configurations for a superconducting quadrupole, 
1:20656 (BNL-50490) 
High homogeneous field superconducting magnet for Argonne 
polarized proton target, 1:20647 
High polarization of target for intense beams, 1:20633 (BNL- 
20415) 
Large toroidal coil system for the Stanford Medical Pion 
Generator, 1:20585 
Magnet for superconductive energy storage for power systems, 
1:19397 
Princeton fusion power plant superconducting magnet system 
and costs, 1:22233 
Pulsed superconducting magnet ACS, 1:20587 
Superconducting dipole magnet SPD-3, 1:20350 
Superconducting magnet for a polarised target nuclear physics 
experiment (Includes design optimization GFUN computer 
program), 1:20643 
Superconducting 6T magnet for the short lived particles beams 
at ITEP Synchrotron, 1:20598 
Superconducting muon channels, 1:20648 
Uniform field superconducting magnet with good access, 
1:20642 
Use of discrete coils in axial field spectrometers (Magnetic 
spectrometer for PEP storage rings), 1:20774 (LBL-4800) 
— MAGNETS/EQUIPMENT PROTECTION 
VICES 
Fusion magnet safety studies program: superconducting magnet 
protection system and failure. Interim report, 1:20340 (BNL- 


20787) 
SUPERCONDUCTING MAGNETS/FABRICATION 
coil characteristics of multifilamentary compound 
superconducting wire on 100-kG hybrid magnet and its Coil 
protection, 1:20356 
Critical contributions in MHD power generation. Quarterly 
technical p report, 1 June-31 August 1975, 1:19663 
(FE-2215-1) 
SUPERCONDUCTING MAGNETS/HYBRID SYSTEMS 
Exceptional aspects of high power resistive solenoids in relation 
to their use in hybrid magnet systems, 1:20344 
SUPERCONDUCTING MAGNETS/MAGNETIC FIELDS 
Field measurements and testing of Argonne Zero Gradient 
Synchrotron superconducting stretcher ring magnets, 1:20606 
High-field magnets with constant stress, 1:20365 
SUPERCONDUCTING MAGNETS/MATERIALS 
ae oy superconducting magnet with Nb-Ti and Nb,Sn, 


ERA Vol. 1, No. 10 


SUPERCONDUCTING MAGNETS/MECHANICAL 
STRUCTURES 
Mechanical stability of supercoiuducting quadrupole coils, 
1:20588 
SUPERCONDUCTING MAGNETS/MEETINGS 
Fifth international conference on magnet techn 
Rome (Frascati) (EUR), Italy, April 21-25, 197 


(MT-S), 
, 1:20361 


SUPERCONDUCTING MAGNETS/OFF-PEAK ENERGY 
STORAGE 
Magnet for superconductive energy storage for power systems, 
1:19397 


Magnetic a. storage for electric utility applications, 1:19398 
SUPERCONDUCTING MAGNETS/PERFORMANCE TESTING 
15T hybrid superconducting magnet with Nb-Ti and Nb;Sn, 

1:20351 

New CERN muon storage ring, 1:20666 

Operation of a three coil 5 megajoule superconducting magnet 
system at the electron positron storage —-. DORIS, 1:20665 

Pulsed superconducting magnet ACS, 1:205 

Superconducting magnetohydrodynamic aan comprehensive 
testing. Final report, 23 Apr 1973-9 May 1975, 1:19664 (AD- 
A-010726) 

Superconducting dipole magnet SPD-3, 1:20350 

Superconducting magnet cooled by a forced circulation system 
of supercritical helium, 1:20353 

Superconducting magnet for a polarised target nuclear physics 
experiment (Includes design optimization GFUN computer 
program), 1:20643 

SUPERCONDUCTING MAGNETS/PLANNING 

General users magnet design (Magnetic spectrometer facility for 
PEP storage rings), 1:20773 (LBL-4800) 

Proposed NAL future projects, 1:20566 

SUPERCONDUCTING MAGNETS/QUENCHING 

Considerations of coil protection and electrical connection 
schemes in large superconducting toroidal magnet system, 
1:22227 (ORNL/TM-5S043) 

Transient phenomena and quench propagation in a pulsed dipole 
magnet, 1:20347 

SUPERCONDUCTING MAGNETS/RADIATION HEATING 

Effect of radiation heating on superconducting coils, 1:20589 

SUPERCONDUCTING MAGNETS/REFRIGERATION 
Refrigeration of large superconducting magnets, 1:20349 
SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 

Engineering Sciences Department (Conductor testing), 1:20342 
(ORNL-5154) 

Letter report for the superconducting magnet development 
program, December 1, 1975-March 1, 1976, 1:22228 
(ORNL/TM-5394) 

Superconducting oo? development program for fusion power 
applications, 1:22235 

Superconductive energy storage inductor-converter units for 
power systems, 1:19395 (CONF-760212-1) 

Superconducting Magnetic Energy Storage Project at LASL, 
April 1-September 30, 1975. Progress report, 1:19396 (LA- 
6225-PR) 

Work of the GESSS collaboration, 1:20586 

SUPERCONDUCTING MAGNETS/REVIEWS 

Impact on magnet technology from the development of 
thermonuclear fusion, 1:22230 

Superconducting magnets for high energy physics, 1:20593 

SUPERCONDUCTING MAGNETS/SPECIFICATIONS 

Superconducting magnets for levitated high speed vehicles, 

1:19823 
SUPERCONDUCTING MAGNETS/SUPERCONDUCTING 
CABLES 


Various types of stranded superconducting cable for magnet 
coils, 1:20590 
SUPERCONDUCTING MAGNETS/SUPERCONDUCTING 
WIRES 
Development of superconducting wires in KEK, 1:20592 
SUPERCONDUCTING MAGNETS/SUPPORTS 
Mechanical stability of superconducting quadrupole coils, 
1:20588 
SUPERCONDUCTING MAGNETS/TESTING 
Field measurements and testing of Argonne Zero Gradient 
Synchrotron superconducting stretcher ring magnets, 1:20606 
SUPERCONDUCTING MAGNETS/TRANSIENTS 
Transient phenomena and quench propagation in a pulsed dipole 
magnet, 1:20347 
SUPERCONDUCTING MAGNETS/USES 
Comparative performance and cost of superconducting and 
conventional magnets for high gradient magnetic separation, 
1:20345 
Everyday applications for easing magnets, 1:20363 
Magnetic fields in surgery, 1:20364 
Problems arising in connection with the use of superconducting 
coils in a passenger transport system, 1:19822 


OCTOBER 1976 


Superconducting magnetic separator (Patent), 1:20367 
Superconductivity and electron miscroscopy, 1:20362 
SUPERCONDUCTING MOTORS/POWER SUPPLIES 
current dc generator: using carbon fibre 
rushes, 1:1977 
SUPERCONDUCTING MOTORS/REFRIGERATORS 
Experimental and heat transfer studies of liquid helium in the 
high speed rotating frame for the refrigeration of 
superconducting ac machinery, 1:19783 
SUPERCONDUCTING MOTORS/RESEARCH PROGRAMS 
Superconducting windings. Semiannual report No. 2, 1:20330 
(AD/A-006476) 
SUPERCONDUCTING WIRES/CRITICAL CURRENT 
Testing of short superconducting wire samples under mechanical 
stress, 1:19973 (BNL-tr-624) 
SUPERCONDUCTING WIRES/FABRICATION 
Effect of aluminum additions on Nb;Sn produced in the solid 
state, 1:19987 
Filamentary niobium-tin superconductors fabricated by a powder 
metallurgy approach, 1:19967 (LBL-4181) 
Superconducting properties of Nb;Al formed at temperatures 
lower than 1000°C, 1:19976 
SUPERCONDUCTING WIRES/MAGNETIC PROPERTIES 
Rate dependence magnetization of superconducting magnet 
conductors in transverse and longitudinal fields, 1:20354 
SUPERCONDUCTING WIRES/PHYSICAL PROPERTIES 
Properties of multifilament Nb;Sn in useful conductor 
configurations for superconducting rotating machines, 1:20360 
SUPERCONDUCTING WIRES/TESTING 
Development of superconducting wires in KEK, 1:20592 
SUPERCONDUCTIVITY 
Phonon properties of A-15 superconductors obtained from heat- 
capacity measurements, 1:19985 
SUPERCONDUCTIVITY/RESEARCH PROGRAMS 
Fundamental experiments at liquid helium temperatures. Final 
report, 1 Oct 1969-30 Sep 1974, 1:20333 (AD-A-012919) 
SUPERCONDUCTORS 
See also TTF-TCNQ 
TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/CRITICAL CURRENT 
Method to measure the I/sub c/-B-characteristic of 
superconductors without potential leads, 1:20359 
SUPERCONDUCTORS/CRITICAL FIELD 
Measuremnt of H/sub C1/ in thin superconductors for electron 
microscopy experiments, 1:20366 
SUPERCONDUCTORS/ELECTRON MICROSCOPY 
Measuremnt of H/sub C1/ in thin superconductors for electron 
microscopy experiments, 1:20366 
Superconductivity and electron miscroscopy, 1:20362 
SUPERCONDUCTORS/PHYSICAL PROPERTIES 
Multifilamentary Nb,Sn conductors for large fusion magnets, 
1:22236 
SUPERCONDUCTORS/REFRIGERATION 
Electrocaloric refrigeration for superconductors. Semiannual 
technical report for period ending 31 Dec 1974, 1:20331 
(AD-A-008852) 
SUPERCONDUCTORS/RESEARCH PROGRAMS 
Transmission and Distribution Division research progress report, 
1:19052 (EPRI-TD-2) 
SUPERCONDUCTORS/THERMOELECTRIC PROPERTIES 
Thermoelectric effects in superconductors containing 
paramagnetic impurities, 1:21861 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERFLUIDITY/VARIATIONAL METHODS 
Variational approach to superfluidity, 1:21528 
SUPERNOVA REMNANTS 
See also CRAB NEBULA 
SUPERNOVA REMNANTS/ABSORPTION SPECTRA 
Helium in type I supernova envelopes, 1:21365 
SUPERNOVA REMNANTS/CHEMICAL COMPOSITION 
Helium in type I supernova envelopes, 1:21365 
SUPERNOVAE/ENERGY LOSSES 
Energy and momentum transfer by neutrino radiation to the 
mantle of collapsing star and supernova explosions, 1:21352 
(CONF-750636-P2) 
SUPERSONIC TRANSPORT/ENVIRONMENTAL EFFECTS 
Pollution of the stratosphere (Role of supersonic transport), 
1:20927 
Stratospheric ozone destruction by aircraft-induced nitrogen 
oxides, 1:20928 
Use of excess 'C data to calibrate models ~4 aman ozone 
depletion by supersonic transports, 1:209 
SUPERSONIC TRANSPORT/RESEARCH PROGRAMS 
Pollution of the stratosphere (Role of supersonic transport), 
1:20927 


SURFACE MINING/REGIONAL ANALYSIS 


SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
SURFACE AIR/AIR POLLUTION 
Modeling preliminaries for dry deposition to a canopy 
(Atmospheric particles), 1:20857 (BNWL-2000( Pt.3)) 
SURFACE AIR/MONITORING 
Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, *'Pu, Tc, and pollutants from fossil fuel facilities 
in surface air in Washington State), 1:20881 (BNWL- 
2000( Pt.3)) 
SURFACE AIR/RADIATION MONITORING 
Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, *'Pu, Tc, and pollutants from fossil fuel facilities 
in surface air in Washington State), 1:20881 (BNWL- 
2000(Pt.3)) 
SURFACE AIR/RADIOACTIVITY 
Environmental surveillance program of the Lawrence Berkeley 
Laboratory, 1:20953 (LBL-4678) 
SURFACE AIR/SAMPLING 
Atmospheric sciences annual progress report, 1974 
(Meteorology of coastal areas; atmospheric aerosols; detection 
of nitrogen and sulfur in air samples), 1:20854 (BNL-50485) 
SURFACE BARRIER DETECTORS/PHYSICAL RADIATION 
EFFECTS 
Fast neutron damage effects in silicon surface barrier detectors, 
1:20787 (ANCR-1255) 
SURFACE CLEANING/EQUIPMENT 
Laboratory services series a safety shower test and maintenance 
program (Safety shower and eyewash fountain maintenance), 
1:21328 (ORNL/TM-5358) 
SURFACE COATING/EQUIPMENT 
Vacuum-coaters construction and applications, 1:19904 
(BNWL-tr-167) 
SURFACE MINING/DATA COMPILATION 
Economic system analysis of coal preconversion technology: 
Phase I. Volume I. Introduction, summary, conclusions, and 
recommendations for research. Interim report for the period 
August 1973-July 1975, 1:19566 (FE-1520-1) 
SURFACE MINING/ENVIRONMENTAL EFFECTS 
Design of surface mining systems in eastern Kentucky. Task 1. 
Research and demonstration of improved surface mining 
systems in eastern Kentucky coal fields. Volume I. Summary. 
Final report, May1972-Aug 1973, 1:18540 (PB-242651) 
Determine utility of ERTS-1 to detect and monitor area strip 
mining and reclamation. Final report, Aug 1972-Feb 1975 
(Southeastern Ohio, 1972 and 1973), 1:18531 (E-75-10327) 
Progress report on the Grundy County reclamation project, 
1:18521 (ERDA-92(Vol.2)) 
SURFACE MINING/EQUIPMENT 
Economic system analysis of coal preconversion technology: 
phase I. Volume III. Surface coal mining methods and 
equipment. Interim report for the period August 1973-July 
1975, 1:19568 (FE-1520-3) 
SURFACE MINING/FINANCING 
Economic system analysis of coal preconversion technology: 
Phase I. Volume V. Survey of socioeconomics, financial 
statistics, and legal aspects. Interim report for the period 
August 1973-July 1975, 1:19570 (FE-1520-5) 
SURFACE MINING/LAND RECLAMATION 
Determine utility of ERTS-1 to detect and monitor area strip 
mining and reclamation. Final report, Aug 1972-Feb 1975 
(Southeastern Ohio, 1972 and 1973), 1:18531 (E-75-10327) 
SURFACE MINING/LEGAL ASPECTS 
Economic system analysis of coal preconversion technology: 
Phase I. Volume V. Survey of socioeconomics, financial 
statistics, and legal aspects. Interim report for the period 
August 1973-July 1975, 1:19570 (FE-1520-5) 
SURFACE MINING/MATHEMATICAL MODELS 
Economic system analysis of coal preconversion technology: 
Phase I. Volume I. Introduction, summary, conclusions, and 
recommendations for research. Interim report for the period 
August 1973-July 1975, 1:19566 (FE-1520-1) 
SURFACE MINING/MINING EQUIPMENT 
Design of surface mining systems in eastern Kentucky. Task 1. 
Research and demonstration of improved surface mining 
systems in eastern Kentucky coal fields. Volume I. Summary. 
Final report, May1972- Aug 1973, 1:18540 (PB-242651) 
Design of surface mining systems in the eastern Kentucky coal 
fields. Part One. Research and demonstration of improved 
surface mining techniques. Volume II. Final report, May 1972- 
Aug 1973, 1:18541 (PB-242652) 


SURFACE MINING/REGIONAL ANALYSIS 


SURFACE MINING/REGIONAL ANALYSIS 

Economic system analysis of coal preconversion technology: 
Phase I. Volume II. Characterization of coal deposits for large- 
scale surface ye Interim report for the period August 
1973-July 1975, 1:19567 (FE-1520-2) 

SURFACE MINING/RESEARCH PROGRAMS 
ign of surface mining systems in the eastern Kentucky coal 
fields. Part One. Research and demonstration of improved 
surface mining techniques. Volume II. Final report, May 1972- 
Aug 1973, 1:18541 (PB-242652) 

Design of surface mining systems in the eastern Kentucky coal 
fields. Part One. Research and demonstration of improved 
surface mining techniques. Volume III. Final report, May 
1972-Aug 1973, 1:18542 (PB-242653) 

Economic system is of coal preconversion technology: 
Phase I. Volume I. Introduction, summary, conclusions, and 
recommendations for research. Interim report for the period 
August 1973-July 1975, 1:19566 (FE-1520-1) 

SURFACE MINING/SIMULATION 

Economic system analysis of coal preconversion technology: 
phase I. Volume III. Surface coal mining methods and 
equipment. Interim report for the period August 1973-July 
1975, 1:19568 (FE-1520-3) 

Economic system analysis of coal preconversion technology: 
Phase I. Volume VI. Computer systems to support mine 
planning. Interim report for the period August 1973-July 
1975, 1:19571 (FE-1520-6) 

SURFACE MINING/SOCIO-ECONOMIC FACTORS 

Economic system analysis of coal preconversion technology: 
Phase I. Volume V. Survey of socioeconomics, financial 
Statistics, and legal aspects. Interim report for the period 
August 1973-July 1975, 1:19570 (FE-1520-5) 

SURFACE WATERS 
See also ESTUARIES 
LAKES 
RIVERS 
SEAS 
WATER RESERVOIRS 
SURFACE WATERS/FLUID FLOW 

Springs on the Nevada Test Site and their use by wildlife, 
1:21003 (NERC-LV-539-26) 

SURFACE WATERS/RADIATION MONITORING 

Environmental surveillance at Los Alamos during 1975, 1:20951 
(LA-6321-MS) 

SURFACE WATERS/RADIOACTIVITY 

Environmental surveillance program of the Lawrence Berkeley 

Laboratory, 1:20953 (LBL-4678) 
SURFACES/ION SCATTERING ANALYSIS 

Influence of surface roughness on the intensity of elastically 

scattered low-energy noble-gas ions, 1:21479 
SURVIVAL TIME/BIOLOGICAL RADIATION EFFECTS 
Relationship of strain, sex, and body weight to survival following 
sublethal whole-body x-irradiation (Mice), 1:21260 
SV 40 VIRUS 
See SIMIAN VIRUS 
SWAMPS/RADIATION MONITORING 
Survey for radioactivity in a swamp, 1:21042 (ERDA-92(Vol.1)) 
SWEDEN/ENERGY POLICY 

Estimates of profitability in conjunction with measures taken in 

existing buildings to save energy, 1:19784 
SWEDEN/PLUTONIUM RECYCLE 

Preliminary steps towards the recycling of plutonium in Sweden, 

1:19258 (IAEA-175) 
SWITCHES/DESIGN 

Advanced concepts for photon sources. Volume 2. Fast 
switching of vacuum magnetic energy stores. Final report, Sep 
1972-Jul 1973, 1:19393 (AD-A-015386) 

Sub-nanosecond metal-oxide ductor pressure switch for 
the terapascal range, 1:20809 

SWITCHES/PERFORMANCE 
Switching devices for fusion reactors, 1:22247 (UCRL-77858) 
SYMMETRY BREAKING 

On composite gauge fields and dynamical symmetry breaking, 

1:21655 (CONF-750636-P2) 
SYMPATHETIC NERVOUS SYSTEM 

See AUTONOMIC NERVOUS SYSTEM 
SYMPOSIA 

See MEETINGS 
SYNCHROTRON RADIATION/STORAGE RINGS 

Operation of the Synchrotron Radiation Center of the University 
of Wisconsin. Final report, 1969-1974, 1:20655 (AD/A- 
005784) 

SYNCHROTRON RADIATION/USES 

X-ray experiments at the Stanford Synchrotron Radiation 

Project, 1:20650 
SYNCHROTRONS 
See also BROOKHAVEN AGS 
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ITEP SYNCHROTRON 
NINA 
SERPUKHOV SYNCHROTRON 
SYNCHROTRONS/BEAM DYNAMICS 
Quarter integer resonance by sextupoles, 1:20576 
SYNCHROTRONS/DESIGN 
Commissioning and utilization of a synchrotron for high energy 
physics research, 1:20564 
SYNCHROTRONS/ELECTROMAGNETS 
Magnets for the booster synchrotron and storage ring of the 
Daresbury Synchrotron Radiation Source, 1:20594 
SYNCHROTRONS/PLANNING 
Commissioning and utilization of a synchrotron for high energy 
physics research, 1:20564 
SYNCHROTRONS/SUPERCONDUCTING MAGNETS 
Pulsed superconducting magnet ACS, 1:20587 
SYNTHANE PROCESS/ECONOMICS 
250-million-scfd high-Btu gas plant. Synthane-Wyodak seam 
coal: an economic analysis, 1:18427 (ERDA-76-59) 
250-million-scfd-high-Btu-gas plant. Synthane-Pittsburgh seam 
coal: an economic analysis, 1:18428 (ERDA-76-59) 
Preliminary economic analysis of synthane plant producing 250 
million scfd high-Btu gas from two coal seams: Wyodak and 
Pittsburgh, 1:18426 (ERDA-76-59) 
SYNTHANE PROCESS/FLOWSHEETS 
250-million-scfd high-Btu gas plant. Synthane-Wyodak seam 
coal: an economic analysis, 1:18427 (ERDA-76-59) 
SYNTHANE PROCESS/PILOT PLANTS 
Pictorial tour of the Synthane pilot plant, 1:18446 (TID-27029) 
SYNTHANE PROCESS/REVIEWS 
Development of information for standards of performance for 
the fossil fuel conversion industry. Final report (Bibliography 
included), 1:18443 (PB-242543) 
SYNTHESIS GAS/PRODUCTION 
Catalytic synthesis gas manufacture (Patent), 1:19802 
Catalytic synthesis of gaseous hydrocarbons. Quarterly report, 
December 1975-February 1976 (Coal-derived mixtures of CO 
and H,), 1:18441 (FE-1814-3) 
SYNTHESIS GAS/PURIFICATION 
Production of high-Btu gas from coal, 1:19579 
SYNTHESIS GAS/SYNTHESIS 
Fuel gas from solid carbonaceous fuels (Patent), 1:18876 
Process for extracting water and energy from synthesis gas 
(Patent), 1:19795 
SYNTHETASES 
See LIGASES 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
SYNTHETIC FUELS/FEASIBILITY STUDIES 
Future synthetic fuels. A scientific and technical applications 
forecast. Final report, 1:18848 (AD-A-014947) 
SYNTHETIC FUELS/PRODUCTION 
Production of gaseous and liquid fuels from crude oil (Patent), 
1:18860 
SYNTHETIC FUELS/RESEARCH PROGRAMS 
Synthetic fuels from coal R and D program, 1:18465 
SYNTHETIC FUELS/SYNTHESIS 
Process for producing solid industrial fuel (Patent), 1:18857 
SYNTHETIC PETROLEUM/HYDROCRACKING 
Evaluation of methods to produce aviation turbine fuels from 
synthetic crude oils. Phase I. Final report, 24 Jun 1974-24 Jan 
1975, 1:18474 (AD-A-016456) 
SYNTHOIL PROCESS/CATALYSTS 
Chemical studies on SYNTHOIL process, 1:18490 (SAND-76- 
0140) 
SYNTHOIL PROCESS/CHEMICAL REACTION KINETICS 
Chemical studies on SYNTHOIL process, 1:18490 (SAND-76- 
0140) 
SYNTHOIL PROCESS/FLOWSHEETS : 
Coal Technology Program progress report, March 1976, 1:18393 
(ORNL/TM-5430) 
SYRIAN HAMSTER 
See HAMSTERS 


T 


T INVARIANCE/PAIR PRODUCTION 
Conjecture on maximal violation of T invariance in dilepton 
production by neutrinos, 1:21659 
T INVARIANCE/REVIEWS 
Symmetries and spin: experimental review, 1:21530 (BNL- 
20415) 
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TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANKS/CORROSION 
Design for corrosion control of aviation fuel sto 
distribution systems. Final report, 15 Oct is70ts Oc Oct 1974, 
1:18651 (AD-A-011588) 
TANKS/CORROSION PROTECTION 
Design for corrosion control of aviation fuel storage and 
distribution systems. Final report, 15 Oct 1970-15 Oct 1974, 
1:18651 (AD-A-011588) 
TANKS/LINERS 
Organic linings for concrete storage tanks for petroleum fuels. 
Interim report, Jul 1972-Mar 1975, 1:18658 (AD-A-010514) 
TANKS/STRESS ANALYSIS 
Computer-based structural investigation of the SY-103 waste 
storage tank which contains an out-of-tolerance bottom bump, 
1:18777 (BNWL-B-475) 
TANTALATES/ELECTRIC CONDUCTIVITY 
New solid conductors of Na* and K* ions (NaTaWO,; NaTa,O,F 
; NaSbO,; Na and K niobates), 1:19437 
TANTALUM/BONDING 
Durability of adhesive bonds to uranium alloys, tungsten, 
tantalum, and thorium, 1:19900 (Y-2052) 
TANTALUM/COMPATIBILITY 
Destructive analysis of neutron sources, 1:20004 
TANTALUM/METALLOGRAPHY 
Optical metallography of tantalum single crystals, 1:19918 
TANTALUM/NEUTRON SOURCES 
Controlled thermonuclear research. Progress report, July- 
December, 1975 (Materials testing; neutron damage 
displacement cross sections up to 20 MeV), 1:22304 (HEDL- 
TME-76-7) 
TANTALUM 181 TARGET/HEAVY ION REACTIONS 
Diffusive phenomena reflected in the charge and angular 
distributions of N, Ne, Ar, Kr induced reactions (Master 
equation, probability distribution, diffusion, charge and 
angular distributions, deep inelastic scattering), 1:21758 
(LBL-5006) 
TANTALUM 181 TARGET/NEUTRON REACTIONS 
Neutron capture cross sections from 0.1 to 3 MeV by activation 
measurements, 1:21796 
TANTALUM ALLOYS 
See also TANTALUM BASE ALLOYS 
TANTALUM ALLOYS/ELECTRIC CONDUCTIVITY 
Electrical and thermoemission properties of alloys of lanthanum 
and cerium hexaborides with transition metals, 1:20079 
(AD/A-005980) 
TANTALUM ALLOYS/PHASE STUDIES 
Phase analysis of standard and molybdenum-modified Mar-M509 
(Co-23 percent Cr-10 ee Ni-3-7 percent W-2 percent 
Mo-3 percent Ta), 1:19917 
TANTALUM ALLOYS/THERMOELECTRIC PROPERTIES 
Electrical and thermoemission properties of alloys of lanthanum 
and cerium hexaborides with transition metals, 1:20079 
(AD/A-005980) 
TANTALUM ALLOY-T111/OXIDATION 
Oxidation mechanism studies of T-111 alloy by **Pu dioxide, 
1:20007 
TANTALUM BASE ALLOYS 
See also TANTALUM ALLOY-TI11 
TANTALUM BASE ALLOYS/BONDING 
Durability of adhesive bonds to uranium alloys, tungsten, 
tantalum, and thorium (U-Nb; Ta-10 percent W), 1:19900 (Y- 
2052) 
TANTALUM COMPOUNDS/ELECTRIC CONDUCTIVITY 
a solid conductors of Na* and K* ions (NaTaWO,; NaTa,O,F 
NaSb0O,; Na and K niobates), 1:19437 
TANTALUM. TONS/COLLISIONS 
Ion-implanted surface alloys in copper and aluminium, 1:21472 
TANTALUM NITRIDES/ELECTRIC CONDUCTIVITY 
Contact resistance and adhesion characteristics of oxidized 
tantalum nitride mirors, 1:20093 (SAND-75-0615) 
TANTALUM SULFIDES/HYDRIDATION 
Thermodynamics of solid solution of hydrogen in TagS and 
Nb,,S, (300 to 550°C), 1:20220 
TAR SANDS 
See OIL SANDS 
TARGET CHAMBERS/CRYOPUMPS 
Cryo-pumped gas target for the study of radiative capture 
reactions, 1:20624 (AECL-5503) 
TARGETS 
See also POLARIZED TARGETS 
Cryo-pumped gas target for the study of radiative capture 
reactions, 1:20624 (AECL-5503) 
TARGETS/CASTING 
Preparation of thin actinide metal disks using a multiple disk 
casting technique, 1:20621 (AECL-5503) 


TARGETS/CHEMICAL VAPOR DEPOSITION 

Evaporation of target materials of low vapor pressure on very 
thin carbon backings by electron it, 1:20622 
(AECL-5503) 

Self-supporting isotopic chromium nuclear targets, 1:20623 
(AECL-5503) 

TARGETS/COMPARATIVE EVALUATIONS 
Prospective materials for a target element for the co-producer 
rogram, 1:20096 (HW-82293) 
TARGETS/DEGASSING 

Progress report on work order C-84887, September-December 

1965, 1:20202 (BNWL-CC-410) 
TARGETS/FABRICATION 

Evaporated self-supporting foils of enriched iron the in-situ 
reduction of Fe,O3, 1:20631 (AECL-5503) 

Nuclear Target Development Society proceedings of the 1974 
annual conference, Chalk River, Ontario, 1-3 October 1974 
¢ aa papers including one with abstract only), 1:20616 (AECL- 

03) 

—— of targets by ion implantation, 1:20617 (AECL- 
5503) 

Preparation and characterization of actinide targets, 1:20618 
(AECL-5503) 

Preparation of thin actinide targets for the synthesis of the 
transactinide elements, 1:20619 (AECL-5503) 

Preparation and handling of calcium metal targets, 1:20628 
(AECL-5503) 

Role of substrates in the growth of self-supporting thin films, 
1:20630 (AECL-5503) 

Special target preparation techniques for Chalk River nuclear 
physics, 1:20632 (AECL-5503) 

Tailoring of targets for a tandem accelerator laboratory, 1:20620 
(AECL-5503) 

TARGETS/IMPURITIES 
Sensitive method for determining uranium and thorium 
contamination in nuclear targets, 1:20625 (AECL-5503) 
TARGETS/ISOTOPE ENRICHED MATERIALS 
Calutron as a source of target materials, 1:18801 (AECL-5503) 
TARGETS/MEETINGS 

Nuclear Target Development Society proceedings of the 1974 
annual conference, Chalk River, Ontario, 1-3 October 1974 
(21 papers including one with abstract only), 1:20616 (AECL- 
5503) 

TARGETS/REVIEWS 
Neutron production gas targets, 1:20640 (LA-6237-MS) 
TARGETS/SAMPLE PREPARATION 

Preparation of isotopically enriched samples of iridium, osmium, 
palladium, and platinum for research use, 1:18802 (AECL- 
5503) 

TARGETS/TESTING 
Measure of uniformity of fissile material targets by the fission 
track method, 1:20627 (AECL-5503) 
TARGETS/THICKNESS 
Some mass measurement problems, 1:20626 (AECL-5503) 
TBP 
(Tributyl phosphate.) 
TBP/REMOVAL 

Removal of organic wastes containing tributy! phosphate 
(Wastes from Purex process), 1:18750 (DP-TR-1) 

Treatment of organic waste solutions containing tributyl 
phosphate, 1:18757 (DP-TR-3) 

TEA 
See BEVERAGES 
TECHNETIUM 99/ADSORPTION 

Role of plankton in the behavior of *Tc and Mn in seawater, 
1:21029 (BNWL-tr-169) 

TECHNETIUM 99/CHEMICAL REACTIONS 

Method of preparation of a composition having a base of 99/sup 
m/ technetium for diagnosis by scintigraphy (Patent), 1:20282 

TECHNETIUM 99/RADIATION DOSE DISTRIBUTIONS 

In-vivo evaluation of standard man model absorbed fractions 
using /sup 99m/Tc-sulfur colloid (Radiation dose distributon 
in patients following radionuclide administration), 1:21268 
(ORO-2401-87) 

TECHNETIUM 99/RADIATION DOSES 

Dose to the stomach wall from injected /sup 99m/Tc 

pertechnetate, 1:21263 (CONF-760444-2) 
TECHNETIUM 99/RADIATION MONITORING 

Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, **'Pu, and po!lutants from fossil fuel facilities 
in surface air in Washington State), 1:20881 (BNWL- 
2000(Pt.3)) 

TECHNOLOGY TRANSFER 

Potential for energy conservation technology transfer, 1:19507 

(CONF-760536-1) 


TELEMETRY 


TELEMETRY 
Decimal binary, octal, and hexidecimal number systems 
uivalents, and corresponding teletype characters, 1:22365 
(UCID-17127) 
Short-range radio-telemetry for electronic identification, using 
modulated RF backscatter, 1:20542 
TELLURIUM/HYPERFINE STRUCTURE 
Analysis of the configurations 5d*6s* in Pt I through Hg III and 
5d°6P in Pt I through Bi VI, 1:21488 
TELLURIUM/REDUCTION 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
TELLURIUM/SOLUBIL 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
TELLURIUM OXIDES/LIGHT SCATTERING 
Pressure dependence of inelastic light scattering from soft mode 
systems, 1:20088 
TEMPERATURE (BODY) 
See BODY TEMPERATURE 
TEMPERATURE GRADIENTS/SIMULATION 
Mathematical simulation of water temperature to determine the 
impact of raising an existing dam, 1:21051 
TEMPERATURE MEASUREMENT 
Spectroscopic slope temperature measurements using a 
=— tungsten lamp as a reference light source, 
ts 
TEMPERATURE MEASUREMENT/RECORDING SYSTEMS 
Thermograph (18 Sep 1974) (Engineering Materials) (33 
drawings), 1:20803 (CAPE-2425) 
TENNESSEE/BUDGETS 
Federal revenue sharing model for Tennessee (Example: effect 
of construction of Clinch River Breeder Reactor, nuclear fuel 
reprocessing plant, and coal-fired power plant in Harriman 
Quad), 1:19454 (ORNL/RUS-10) 
TENNESSEE/LAND USE 
User's guide to a subregional land-use allocation model (Data 
base to describe 16-county East Tennessee Development 
District), 1:19471 (ORNL/RUS-13) 
TERATOGENESIS 
Mutagenesis and teratogenesis as end points in health impact 
assessment, 1:21316 (CONF-751022-) 
TERBIUM/X-RAY FLUORESCENCE ANALYSIS 
XRF method for determination of common rare earth impurities 
in high purity yttrium oxide, 1:20174 (BARC-806) 
TERBIUM 150/BETA-PLUS DECAY 
Investigation of the nuclear level structure of Gd, 1:21776 
(ORO-4322-18) 
TERBIUM 150/ELECTRON CAPTURE DECAY 
Investigation of the nuclear level structure of Gd, 1:21776 
(ORO-4322-18) 
TERBIUM 153/NUCLEAR DEFORMATION 
Nuclear spectroscopy. Progress report, December 1, 1974-July 
31, 1975, 1:21775 (ORO-4322-14) 
TERBIUM ISOTOPES/ISOTOPE PRODUCTION 
Preparation of radioactive sources with the electromagnetic 
isotope separator, 1:20287 (ANCR-1255) 
TEREPHTHALIC ACID/CHEMICAL PREPARATION 
Study of utilizing coal oxidation products for phosphate-free 
detergents. Quarterly report, September 26-December 26, 
1975, 1:18496 (FE-1724-12) 
TERRESTRIAL ECOSYSTEMS/BIOMASS 
Vegetation of the Santa Cataline Mountains, Arizona. V. 
Biomass, production, and diversity along the elevation 
gradient, 1:20975 
TERRESTRIAL ECOSYSTEMS/PRODUCTIVITY 
Vegetation of the Santa Cataline Mountains, Arizona. V. 
Biomass, production, and diversity along the elevation 
gradient, 1:20975 
TEST FACILITIES 
Controlled thermonuclear reactor neutron spectra simulation at 
the LAMPF radiation effects facility, 1:22324 
TEST FACILITIES/OPERATION 
Description of FBR test facilities, 1:19152 (JAPFNR-218) 
Startup and initial operation of the high-temperature sodium 
facility, 1:19144 (HEDL-SA-964) 
TEST REACTORS/REACTOR ACCIDENTS 
Test reactor risk assessment methodology, 1:19328 (ANCR- 
1271) 
TEXAS/AGRICULTURE 
Energy consumption, conservation, and proj needs for 
Texas agriculture. Project S/D-12, final report, 1:19595 (NSF- 
RA-N-74-232) 
TEXAS/AIR QUALITY 
Impact on air quality of alternate strategies for the production, 
distribution, and utilization of energy in Texas, 1975-2000. 
Project E/S-2, final report, 1:21072 (NSF-RA-N-74-234) 
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TEXAS/COMMERCIAL BUILDINGS 
Impact of and potential for energy conservation practices in 
residential and commercial buildings in Texas. Project S/D-8, 
final report, 1:19510 (NSF-RA-N-74-228) 
TEXAS/ECONOMICS 
Economic simulation model for analyzing energy policy impacts 
in Texas, 1:19451 (CONF-750713-1) 
TEXAS/ELECTRIC POWER 
Alternatives for the Texas electric power industry. Project N/T- 
4, final report, 1:19602 (NSF-RA-N-74-249) 
TEXAS/ENERGY CONSUMPTION 
Energy development and land use in Texas. Project E/S-1, final 
report, 1:21008 (NSF-RA-N-74-233) 
Fuel conservation measures: the transportation sector. Project 
S/D-9, final report. Volume I, 1:19621 (NSF-RA-N-74-229) 
TEXAS/ENERGY MODELS 
Economic simulation model for analyzing energy policy impacts 
in Texas, 1:19451 (CONF-750713-1) 
TEXAS/ENERGY POLICY 
Economic simulation model for analyzing energy policy impacts 
in Texas, 1:19451 (CONF-750713-1) 
Texas energy scenarios. Project F, final report, 1:19531 (NSF- 
RA-N-74-261) 
U.S. energy development: four scenarios. Project E, final report, 
1:19530 (NSF-RA-N-74-260) 
TEXAS/ENERGY SOURCES 
Texas energy scenarios. Project F, final report, 1:19531 (NSF- 
RA-N-74-261) 
TEXAS/ENERGY SUPPLIES 
Texas energy scenarios. Project F, final report, 1:19531 (NSF- 
RA-N-74-261) 
TEXAS/FUEL CONSUMPTION 
Fuel conservation measures: the transportation sector. Volume 
Il. Final report, 1:19511 (NSF-RA-N-74-230) 
TEXAS/HOUSES 
Impact of and potential for energy conservation practices in 
residential and commercial buildings in Texas. Project S/D-8, 
final report, 1:19510 (NSF-RA-N-74-228) 
TEXAS/LAND USE 
Energy development and land use in Texas. Project E/S-1, final 
report, 1:21008 (NSF-RA-N-74-233) 
TEXAS/MINERAL RESOURCES 
Importing fuels and petrochemical raw materials for Texas. 
Project S/D-7, final report (Use of imported coal for energy 
source and petrochemical raw material), 1:18588 (NSF-RA-N- 
74-227) 
TEXAS/NATURAL RADIOACTIVITY 
Report on airborne radioactivity surveys and the uranium 
deposits in the Red River region of Texas and Oklahoma , 
1:18681 (GJBX-13(76)) 
TEXAS/NUCLEAR POWER 
Texas nuclear power policies. Volume I. Introduction and 
background. Project II-A, final report, 1:19198 (NSF-RA-N- 
74-256) 
TEXAS/SOLAR ENERGY 
Potential of solar energy for Texas. Project N/T-3, final report, 
1:18886 (NSF-RA-N-74-248) 
TEXAS/SOLID WASTES 
Potential for solid waste use as an energy source in Texas. 
Project N/T-10, final report, 1:19646 (NSF-RA-N-74-255) 
TEXAS/TRANSPORTATION SYSTEMS 
Fuel conservation measures: the transportation sector. Project 
S/D-9, final report. Volume I, 1:19621 (NSF-RA-N-74-229) 
TEXAS/URANIUM DEPOSITS 
Report on airborne radioactivity surveys and the uranium 
deposits in the Red River region of Texas and Oklahoma , 
1:18681 (GJBX-13(76)) 
TEXAS/WIND POWER 
Potential for wind generated power in Texas. Project N/T-8, 
final report, 1:19001 (NSF-RA-N-74-253) 
TEXTILES/CORROSION 
Air pollution effects on materials (a bibliography with abstracts). 
Report for 1964-Oct 1975, 1:19995 (NTIS/PS-75/760) 
TFR TOKAMAK/CYCLOTRON RADIATION 
Electron temperature radial profile deduced from cyclotron 
emission in TFR, 1:22047 (CONF-75')905-P1) 
Measurements of the electron cyclotron emission from the TFR 
Tokamak plasma and comparison with theory, 1:22058 
(CONF- 740905- Pl) 
TFR TOKAMAK/ELECTRIC CONDUCTIVITY 
Determination of conductivity and Z/sub eff/ profiles in the 
T.F.R. device, 1:22056 (CONF-750905-P1) 
TFR TOKAMAK/ENERGY BALANCE 
Behaviour of discharges and internal disruptions in T.F.R., 
1:21946 (CONF-750905-P2) 
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TFR TOKAMAK/IMPURITIES 

Impurity evolution in T.F.R. plasmas, 1:21947 (CONF-750905- 
P2) 

TFR TOKAMAK/NEUTRON FLUX 

Ions in T.F.R. through analysis of fast neutrals and neutron 
emission, 1:21981 (CONF-750905-P1) 

TFR TOKAMAK/PLASMA CONFINEMENT 

Measurement of the energy confinement time in TFR for various 

values of the safety factor, 1:21875 (CONF-750905-P1) 
THALLIUM/REDUCTION 

Homopolyatomic ions of the post-transition elements: synthesis, 

structure, and bonding, 1:20218 
THALLIUM/SOLUBILITY 

Homopolyatomic ions of the post-transition elements: synthesis, 

structure, and bonding, 1:20218 
THALLIUM/SURFACE TENSION 

Annotated bibliography for liquid metal surface tensions of 
groups III-A, IV-A, and V-A metals (82 references), 1:19964 
(IS-3829) 

THALLIUM 203 TARGET/NEUTRON REACTIONS 

Production cross sections of some micro and millisecond isomers 
with 14.8 MeV neutrons, 1:21746 

THALLIUM 205 TARGET/NEUTRON REACTIONS 

Production cross sections of some micro and millisecond isomers 

with 14.8 MeV neutrons, 1:21746 
THALLIUM IONS/ION-ION COLLISIONS 

Electron capture from TI*(6s*) and Li* by protons. Final report, 

1:21495 (AD-A-010433) 
THERMAL COLUMNS/DOSE RATES 

Calibration of standard facilities for use in the Triga-type 
reactors and thermal columns for agricultural and biological 
research. Final report for the period 1 January 1970 - 31 
December 1974, 1:19315 (IAEA-R-885-F) 

THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 

Horseshoe Lake thermal water research and demonstration 
project. Study I: raceway culture evaluation, 1:21041 (CONF- 
741070-) 

Investigations of physical processes affecting leaf temperature 
profiles and primary prodyction in the red mangrove 
ecosystem. Modification 8 progress report, 1:21046 (SAN- 
807X5) 

THERMAL EFFLUENTS/DIFFUSION 

Nuclear power plant in the Oslofjord district. Report 6, Tracer 

experiment at Brenntangen, 1:21047 (VHL-K-10-6) 
THERMAL EFFLUENTS/ENVIRONMENTAL EFFECTS 

Atmospheric considerations regarding the impact of heat 
dissipation from a nuclear energy center, 1:19298 
(ORNL/TM-5122) 

timal discharge of power plant cooling waters, 1:19045 
THERMAL EFFLUENTS/LIQUID FLOW 

Experimental investigation of deep submerged multiple buoyant 

jets into stagnant and co-moving ambients, 1:21057 
THERMAL EFFLUENTS/MATHEMATICAL MODELS 

Analysis of heated discharges to the environment, 1:21050 

Analysis of submerged thermal discharge from ocean-sited 
power plants, 1:21054 

Buoyant jets in confined surroundings, 1:21053 

THERMAL EFFLUENTS/MEETINGS 

Thermal pollution analysis. Volume 36. Progress in astronautics 
and aeronautics. Conference on thermal pollution analysis, 
Blackburn, Virginia, May 13-14, 1974, 1:21048 

THERMAL EFFLUENTS/MIXING 

Heat transfer and fluid mechanics of the thermal pollution 
problem, 1:21052 

Thermal pollution in a bounded waterway, 1:21055 

THERMAL EFFLUENTS/SIMULATION 

Interaction of a three-dimensional fluid jet with a nearby wall 
boundary, 1:19044 

Numerical model for a turbulent buoyant jet in a shallow open 
channel, 1:21058 

Temperature distribution in the vicinity of heated discharges 
from power plants, 1:19043 

THERMAL EFFLUENTS/TEMPERATURE GRADIENTS 

Temperature distribution in the vicinity of heated discharges 

from power plants, 1:19043 
THERMAL EFFLUENTS/USES 
Waste characterization studies for raceway production of catfish, 


1:21059 
THERMAL EFFLUENTS/WASTE MANAGEMENT 
Waste characterization studies for raceway production of catfish, 
1:21059 
THERMAL ENERGY STORAGE EQUIPMENT/AIR 
CONDITIONING 
Cost benefit of utilizing thermal storage for peak cooling power 
leveling, 1:19619 (AD/A-017297) 
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THERMAL ENERGY STORAGE EQUIPMENT/COST 

BENEFIT ANALYSIS 

Cost benefit of utilizing thermal storage for peak cooling power 
leveling, 1:19619 (AD/A-017297) 

THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/ENVIRONMENTAL EFFECTS 

Mathematical simulation of water temperature to determine the 

impact of raising an existing dam, 1:21051 
THERMAL POLLUTION/MEETINGS 

Thermal pollution analysis. Volume 36. Progress in astronautics 
and aeronautics. Conference on thermal pollution analysis, 
Blackburn, Virginia, May 13-14, 1974, 1:21048 

THERMAL POLLUTION/MONITORING 

Digital processing of infra-red scanner data for radiometric 
temperature analysis of thermal plumes, 1:21045 (ERDA- 
92(Vol.2)) 

THERMAL POLLUTION/SIMULATION 

Prediction of temperature increases from thermal discharges: a 

systems approach, 1:21049 
THERMAL POWER PLANTS 

See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/BOILER FUEL 

Characterization and utilization of municipal and utility sludges 
and ashes. Volume I. Summary. Final report, 1:18881 (PB- 
244310) 

St. Louis refuse processing plant: equipment, facility and 
environmental evaluations. Final report, Sep 1974-Jan 1975, 
1:20543 (PB-243634/3ST) 

THERMAL POWER PLANTS/BOILERS 

Effect of oxygen in neutral runs, 1:19039 (BNWL-tr-154) 

Large scale boiler simulation, 1:19035 (CONF-741189-) 

Part I: meeting the industry's needs with dynamic modeling, 
1:19029 (CONF-741189-) 

Power Plant Control System Design: the application of analytical 
techniques, 1:19034 (CONF-741189-) 

Proceedings of the seminar on boiler modeling, Bedford, 
Massachusetts, November 6-7, 1974, 1:19025 (CONF-741189- 


) 
Thermofluid process dynamics in boiler modeling, 1:19033 
(CONF-741189-) 
THERMAL POWER PLANTS/CONTROL SYSTEMS 
Power Plant Control System Design: the application of analytical 
techniques, 1:19034 (CONF-741189-) 
THERMAL POWER PLANTS/COOLING 
Heat dissipation by spray cooling, 1:21056 
THERMAL POWER PLANTS/COOLING TOWERS 
Cooling towers. A bibliography, 1:19242 (TID-3360) 
THERMAL POWER PLANTS/COST 
CONCEPT: a computer code for conceptual cost estimates of 
steam-electric power plants. Phase IV user’s manual, 1:19041 
(ERDA-108) 
THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 
Impact of alternative cooling technologies for steam-electric 
power plants on water quality, 1:19018 (ERDA-92(Vol.2)) 
Prediction of temperature increases from thermal discharges: a 
systems approach, 1:21049 
THERMAL POWER PLANTS/HEAT SINKS 
An annular flow ice-water model heat sink. Special report, 
1:19024 (AD-A-015468) 
THERMAL POWER PLANTS/SERVICE LIFE 
Method of an apparatus for monitoring the durability of 
components of thermal power plants (Patent), 1:19038 
THERMAL POWER PLANTS/STEAM GENERATORS 
Proceedings of the seminar on boiler modeling, Bedford, 
Massachusetts, November 6-7, 1974, 1:19025 (CONF-741189- 


) 
THERMAL POWER PLANTS/THERMAL EFFLUENTS 
Analysis of submerged thermal discharge from ocean-sited 
power plants, 1:21054 
THERMAL POWER PLANTS/WASTE HEAT 
Energy industrial center study. Final report, Jun 1974-Jun 1975, 
1:19512 (PB-243823) 
THERMAL RADIATION/BIOLOGICAL EFFECTS 
Sensation and perception of microwave energy (In mammals), 
1:21308 
THERMAL REACTORS/NUCLEAR DATA COLLECTIONS 
Development of ENDF/B-IV multigroup neutron cross-section 
libraries for the LEOPARD and LASER codes. Technical 
report on Phase 1, 1:21852 (PB-244391) 
THERMAL REACTORS/PLUTONIUM RECYCLE 
Recycling of plutonium in thermal reactors in France, 1:19255 
(IAEA-175) 
THERMAL REACTORS/TRANSIENTS 
Accuracy of the quasistatic method for two-dimensional thermal 
reactor transients with feedback, 1:19230 


THERMIONIC COLLECTORS/MATERIALS 
Effect of collector material on characteristics of thermoemission 
converter, 1:19684 (JPRS-66621) 
THERMIONIC CONVERTERS 
Thermoemission topping to steam turbine cycle, 1:19023 (JPRS- 
66621) 
THERMIONIC CONVERTERS/BIBLIOGRAPHIES 
Thermionics. A bibliography with abstracts. Search 
covered: 1970-Apr 1975 (190 references), 1:19679 (NTIS/PS- 
75/372) 
THERMIONIC CONVERTERS/CATHODES 
ionization by use of developed cathode, 1:19685 (JPRS- 
66621) 
THERMIONIC CONVERTERS/ELECTRIC DISCHARGES 
Auxiliary discharge space charge neutralization efficiency and 
comparison of two thermionic devices for current regulation, 
1:19681 (JPRS-66621) 
THERMIONIC CONVERTERS/MEETINGS 
Soviet papers presented at 1-3 September 1975 Eindhoven 
meeting of thermionic conversion specialists, 1:19680 (JPRS- 
66621) 
THERMIONIC CONVERTERS/OPERATION 
Thermoemission energy converter with impulse ionization, 
1:19682 (JPRS-66621) 
THERMIONIC CONVERTERS/SPACE CHARGE 
Auxiliary discharge space charge neutralization efficiency and 
comparison of two thermionic devices for current regulation, 
1:19681 (JPRS-66621) 
THERMIONIC CONVERTERS/THERMIONIC COLLECTORS 
Effect of collector material on characteristics of thermoemission 
converter, 1:19684 (JPRS-66621) 
THERMIONIC REACTORS/INVERTERS 
New type of inverters for direct current-to-alternating current 
conversion, 1:19074 (JPRS-66621) 
THERMOCOUPLES/ELECTRIC CONTACTS 
Metallization and photolithographic processes and procedures 
for MC2730 RTG thermopile intraconnections, 1:18827 
(SLA-74-0035) 
THERMODYNAMIC CYCLES 
Energy conversion alternative study (ECAS), 1:18391 (ERDA- 
113-75/1) 
THERMOELECTRIC GENERATORS/DESIGN 
Generation of electrical power (Patent; radioisotope powered), 
1:18829 
THERMOELECTRIC GENERATORS/HEAT PIPES 
Low Cost High Performance Generator Technology 
Volume 5. Heat Pipe Topical, 1:18823 (NRA-3075-4) 
Low Cost High Performance Generator Technology 
Volume 5. Heat pipe topical, appendices, 1:18824 (NRA- 
3075-4A) 
THERMOELECTRIC GENERATORS/PERFORMANCE 
TESTIN' 


IG 

Thermoelectric materials evaluation program. Quarterly 

Technical Task Report No. 43, 1:19678 (MMM.2473-0398) 
THERMOELECTRIC GENERATORS/RADIOISOTOPE HEAT 

SOURCES 

Low cost high performance generator technology program. 
Addendum report, 1:18825 (NRA-3075-5) 

Multi-hundred watt radioisotope thermoelectric generator 

. Annual report, 1 January 1974-31 December 1974, 
1:18819 (GESP-7122) 
THERMOELECTRIC GENERATORS/RESEARCH PROGRAMS 

Independent research, 1975. Final report (Naval Surface 
Weapons Center, Silver Spring, Md.), 1:20156 (AD-A- 
015337) 

Low cost high performance generator technology 
Addendum report, 1:18825 (NRA-3075-5) 

Low Cost High Performance Generator Technology Program. 
Volume 2. Design study, 1:18820 (NRA-3075-1) 

Low Cost High Performance Generator Technology Program. 
Volume 3. Component development, 1:18821 (NRA-3075-2) 

Low Cost High Performance Generator Technology Program. 
Volume 4. Mission application study, 1:18822 (NRA-3075-3) 

Low Cost High Performance Generator Technology Program. 
Volume 5. Heat Pipe Topical, 1:18823 (NRA-3075-4) 

Low Cost High Performance Generator Technology Program. 
Volume 5. Heat pipe topical, appendices, 1:18824 (NRA- 
3075-4A) 

Multi-hundred watt radioisotope thermoelectric generator 
program. Annual report, | January 1974-31 December 1974, 
1:18819 (GESP-7122) 

Multi-hundred watt radioisotope thermoelectric generator 
program, LES 8/9 program, MJS program. Period from | 
September-31 October 1975, 1:18828 (TID-27043) 
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THERMOELECTRIC GENERATORS/THERMOCOUPLES 
Metallization and photolithographic processes and procedures 
for MC2730 RTG thermopile intraconnections, 1:18827 
(SLA-74-0035) 
THERMOELECTRIC MATERIALS/RESEARCH 
Thermoelectric materials evaluation program. Quarte 
Technical Task Report No. 43, 1:19678 (MMM.2479-0398) 
THERMOLUMINESCENT DOSEMETERS 
Direct- -response ultraviolet dosimeter utilizing 
therm« tt magnesium oxide (Patent), 1:20745 
Further consideration of the track-interaction model for 
thermoluminescence in LiF(TLD-100), 1:20706 
THERMOLUMINESCENT DOSEMETERS/CHEMICAL 
PREPARATION 
Series of sulfate phosphors having different effective atomic 
numbers for evaluating radiation energy (Na2SO,:Dy, 
K,SO,:Dy, MgSO,:Ho, SrSO,:Tb, and BaSOQ,: Tb), 1:20733 
THERMOLUMINESCENT DOSEMETERS/CRYSTAL DEFECTS 
Influence of lattice defects on thermoluminescence in LiF, 
1:20712 
THERMOLUMINESCENT DOSEMETERS/EFFICIENCY 
Relation between light conversion efficiency and stopping power 
of charged particles in thermoluminescence dosimeter, 
1:20709 
THERMOLUMINESCENT DOSEMETERS/FABRICATION 
Dosimetry method (Patent: sodium sulfate phosphor with 
additives), 1:20747 
Process for preparing phosphor for thermoluminescent radiation 
dosimeter (Patent; beryllium oxide phosphor with additive), 
1:20748 
THERMOLUMINESCENT DOSEMETERS/GLOW CURVE 
Investigation of EPR, TLD, and TSEE of BeO ceramic, 1:20775 
New thermol ¢ emission bands in LiF and LiF:Mg:Ti, 
1:20743 
Physical parameters of glow peaks 4, 5 and 6 in TLD- 
100(LiF:Mg), 1:20714 
Quantitative analysis of the growth and decay of the TL peaks in 
LiF(TLD-700), 1:20715 
Recombination luminescence and dosimetry properties of LiF-Si 
and LiF-Mg,Eu crystals, 1:20723 
Thermoluminescence of CaF, crystals below room temperature, 
1:20708 
Thermoluminescence of BaF,:Dy, 1:20735 
THERMOLUMINESCENT DOSEMETERS/IMPURITIES 
Role of rare-earth impurities in the thermolumi ence of 
calcium sulphate phosphors, 1:20721 
THERMOLUMINESCENT DOSEMETERS/OPERATION 
Physical principles of thermoluminescent dosimetry and 
eters of the applied detectors (69 references), 1:20705 
THERMOLUMINESCENT DOSEMETERS/OPTICAL 
PROPERTIES 
Optical and electrical phenomena of dosimetric multicomponent 
phosphate glasses with manganese, 1:20724 
THERMOLUMINESCENT DOSEMETERS/PERFORMANCE 
Dosimetric properties of RTL aluminophosphate glasses, 
1:20731 
a lattice defects on thermoluminescence in LiF, 
1:2071 
Influences of preparation and annealing on the properties of 
CaSO,:Dy thermoluminescence phosphor, 1:20717 
Series of sulfate phosphors having different effective atomic 
numbers for evaluating radiation energy (Na2,SO,:Dy, 
K,SO,:Dy, MgSO,:Ho, SrSO,:Tb, and BaSO,:Tb), 1:20733 
Supralinearity and re-evaluation of TLD 600 and TLD 700 in 
mixed neutron <— gamma fields, 1:20741 
Systematics of therr ence in rare earth activted sulfate 
lattices, 1:20734 
Thermoluminescence of CaF,:Mn exposed at elevated 
temperatures to a constant rate of low-level radiation (For 
environmental monitoring), 1:20722 
THERMOLUMINESCENT DOSEMETERS/READOUT 
SYSTEMS 
Thermoluminescence dosimeter reader (Patent), 1:20746 
THERMOLUMINESCENT DOSEMETERS/RESEARCH 
PROGRAMS 
Developments in passive solid state radiation dosimetry, 1:20726 
THERMOLUMINESCENT DOSEMETERS/SENSITIVITY 
LET dependence of TSL and TSEE yield as a basis for a fast 
neutron dosimetry method, 1:20739 
Neutron responses of thermoluminescence dosimeters, BeO( Na), 
CaSO,(Tm), and its mixture with ®LiF or 7LiF, 1:20742 
Problem of the non linear response: exposure dependence for 
the thermoluminescent glass detectors, 1:20732 
Supralinearity in LiF (Effect of Ti dopant), 1:20711 
— in fluorite: sensitization mechanism, 
1:20707 
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Ther i t response of polycrystalline TLD-LiF 

dosimeters, 1:20710 
THERMOLUMINESCENT DOSEMETERS/STABILITY 

Effect of temperature and humidity on lithium fluoride and 
lithium borate ther dosemeters, 1:20716 

ae fading of different thermol tt phosphors, 

THERMOMETERS/DESIGN 

Thermograph (18 Sep 1974) (Engineering Materials) (33 

drawings), 1:20803 (CAPE-2425) 
THERMOMETERS/RECORDING SYSTEMS 
Thermograph (18 Sep 1974) (Engineering Materials) (33 
drawings), 1:20803 (CAPE-2425) 
THERMONUCLEAR DEVICES 
See also ASTRON 
BASEBALL DEVICES 
FM DEVICES 
LEVITRON DEVICES 
ORMAK DEVICES 
STELLARATORS 
TOKAMAK DEVICES 
TUMAN DEVICES 
THERMONUCLEAR DEVICES/NEODYMIUM LASERS 
C and D disk amplifier (23 Apr 1976) (Engineering Materials) 
(129 drawings), 1:22283 (CAPE-2468) 
THERMONUCLEAR FUELS 
Advanced fuels for nuclear fusion reactors, 1:22255 
THERMONUCLEAR FUELS/COMPRESSION 

Study of the acceleration, focussing, and bunching of ions by 
electronic space charge for pellet fusion. Technical progress 
report, 1:22276 (COO-2765-2) 

Thin shell targets for neutron-producing implosions with low- 
power electron beams, 1:22279 (SAND-76-0158) 

THERMONUCLEAR FUELS/ELECTRON BEAM INJECTION 

Target irradiation studies using relativistic electron beams, 

1:22272 (CONF-750905-P1) 
THERMONUCLEAR FUELS/IMPLOSIONS 

Considerations in the design of electron-beam-induced fusion 

reactor systems, 1:22288 
THERMONUCLEAR FUELS/LASER IMPLOSIONS 

Gain of laser fusion pellets, 1:22281 (UCRL-75876) 

KMS fusion high powered laser for fusion experiments, its 
performance and experimental application, 1:22263 (CONF- 
750905-P1) 

THERMONUCLEAR FUELS/LASER-RADIATION HEATING 

Ultimate parameters of radiation in high-power laser-fusion 
systems, 1:22287 

THERMONUCLEAR FUELS/MATERIALS TESTING 

Tritium-related materials problems in fusion reactors, 1:22260 
(UCRL-78012) 

THERMONUCLEAR FUELS/PLASMA EXPANSION 

Effect of turbulent energy transport on the ablation rate of a 
refuelling pellet, 1:22068 (CONF-750905-P1) 

THERMONUCLEAR FUELS/PRODUCTION 

Application of radiation chemical processes in CTRs, 1:22251 
(COO-3028-19) 

THERMONUCLEAR FUELS/TRAJECTORIES 

EE builds micropellet-guidance system for baseball-II plasma- 
startup tests, 1:22254 (UCRL-50025-76-1) 

THERMONUCLEAR FUELS/TRITIUM RECOVERY 
Tritium-related materials problems in fusion reactors, 1:22260 
(UCRL-78012) 

THERMONUCLEAR IGNITION 

Nonlinear stabilization of beam-plasma interactions by 

arametric effects. Interim report, 1:22100 (AD-A-007487) 

THERMONUCLEAR REACTIONS 

Reactivities for two-component fusion calculations, 1:22256 
THERMONUCLEAR REACTIONS/FEASIBILITY STUDIES 

Other energy sources, 1:19628 (CONF-760205-) 
THERMONUCLEAR REACTIONS/RESEARCH PROGRAMS 

Fusion energy option, 1:19486 (BNWL-SA-5802) 
THERMONUCLEAR REACTIONS/REVIEWS 

Ex-Assistant Administrator looks back on ERDA’s Ist year...and 

ahead to 2nd (Interview with John M. Teem, former AA for 
solar, geothermal, and advanced energy systems), 1:19562 
THERMONUCLEAR REACTOR MATERIALS 
Preliminary design and analysis of a process for the extraction of 
lithium from seawater, 1:20189 (BNL-20535-R) 
THERMONUCLEAR REACTOR MATERIALS/MATERIALS 
TESTING 
Ceramic materials for fusion, 1:22319 
ICT/CTR upgrade rotating target (14 Sep 1975) (Engineering 
Materials) (5 drawings), 1:22310 (CAPE-2431) 
THERMONUCLEAR REACTOR MATERIALS/NEUTRON 
REACTIONS 
Combined effects of displacement or and high gas content 
in aluminum, 1:22309 (ORNL/TM-5395 
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Model calculations as one means of satisfyi 
section requirements of the CTR program, 1:21720 
Neutron-energy-dependent defect production cross sections for 
fission and fusion applications, 1:22325 
Reference Theta-Pinch Reactor (RTPR) nucleonic design 
amma analysis by perturbation theory, 1:22305 (LA-6272- 
) 


THERMONUCLEAR REACTOR 

MATERIALS/PERFORMANCE TESTING 

Calculated performance of various structural materials in fusion- 
reactor blankets, 1:22327 

THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 

RADIATION EFFECTS 

Controlled thermonuclear research. Progress report, July- 
December, 1975 (Materials testing; neutron damage 
displacement cross sections up to 20 MeV), 1:22304 (HEDL- 
TME-76-7) 

Influence of displacement gradients on the interpretation of 
— particle simulation experiments, 1:22303 (HEDL-SA- 

59) 

Radiation-damage calculations: primary recoil spectra, 
displacement rates, and gas-production rates, 1:22308 
(ORNL/TM-5160) 

THERMONUCLEAR REACTOR MATERIALS/SPUTTERING 

Multiconfiguration studies of some low-lying bound states of 
VH, 1:21487 

Sputtering measurements on controlled thermonuclear reactor 
materials using Auger electron spectroscopy, 1:22321 

THERMONUCLEAR REACTOR MATERIALS/TEST 

FACILITIES 

Intense Li(d,n) neutron radiation test facility for controlled 
thermonuclear reactor materials testing, 1:22323 

THERMONUCLEAR REACTOR WALLS/DESIGN 

Vacuum chamber of the experimental thermonuclear reactor, 

Tokamak (T-20), 1:22203 (ERDA-tr-140) 
THERMONUCLEAR REACTOR WALLS/IMPURITIES 

Possibility of using turbulent plasma blanket, 1:21910 (CONF- 
750905-P1) 

THERMONUCLEAR REACTOR WALLS/IRRADIATION 

Interaction of neutral hydrogen and plasma including wall 
reflection, 1:22295 (CONF-750905-P1) 

Plasma-wall interaction through ripple convection in toroidal 
devices, 1:22296 (CONF-750905-P1) 

THERMONUCLEAR REACTOR WALLS/NEUTRON 

REACTIONS 

Energy dependent neutron sputtering and surface damage cross 
sections, 1:22297 (CONF-760209-18) 

Fusion Reactor Technology program (Materials corrosion testing 
and irradiation testing), 1:22307 (ORNL-5154) 

Influence of the walls in theta pinch experiments with low filling 
densities, 1:22289 (CONF-750905-P1) 

THERMONUCLEAR REACTOR WALLS/PHYSICAL 

RADIATION EFFECTS 

Gas release from Al,O; and stainless-steel surfaces under x-ray 
irradiation, 1:20102 

Plasma wal! interactions in T.F.R., 1:22293 (CONF-750905-P1) 

QWAAS: a new tool for investigation of plasma-wall interaction 
in fusion research, 1:22294 (CONF-750905-P1) 

THERMONUCLEAR REACTOR WALLS/SPUTTERING 

Graphite surface erosion and blistering, 1:22316 

Photon emission produced by particle-surface collisions, 1:22298 
(CONF-760209-19) 

Vaporization thermodynamics and molecular sputtering of 
binary targets, 1:22320 

THERMONUCLEAR REACTOR WALLS/SURFACE 

CLEANING 

Measurement and modification of first-wall surface composition 
in the Oak Ridge tokamak (ORMAK), 1:22315 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed.) 
See also REFERENCE THETA PINCH REACTOR 
THERMONUCLEAR REACTOR WALLS 
THERMONUCLEAR REACTORS/BREEDING BLANKETS 
238 pulsed sphere measurements and CTR fusion-fission blanket 
calculations, 1:22213 
THERMONUCLEAR REACTORS/ENERGY BALANCE 
Energy balance stability of a thermonuclear plasma, 1:21884 
(CONF-750905-P1) 
THERMONUCLEAR REACTORS/ENERGY STORAGE 
Pulsed 300 kJ superconductive energy storage magnet, 1:22248 
THERMONUCLEAR REACTORS/ENVIRONMENTAL 
EFFECTS 
Potential environmental effects of controlled thermonuclear 
reactors, 1:22258 (BNWL-SA-5544) 
THERMONUCLEAR REACTORS/FEASIBILITY STUDIES 
Fusion energy option, 1:19486 (BNWL-SA-5802) 


THERMONUCLEAR REACTORS/FORECASTING 

Overview: en in our future, 1:19535 

THERMONUCLEAR REACTORS/HYBRID SYSTEMS 

High-gain fusion-fission reactor for producing 23, 1:22215 

Place of hybrid reactors in the world’s energy system, 1:22205 
(ERDA-tr-129) 

Process for initiation and production of fission microexplosions 
for controlled release of nuclear energy, means for execution 
of the process and its applications, 1:22214 (UCRL-Trans- 
11020) 

THERMONUCLEAR REACTORS/IMPURITIES 

Impurity profiles in a steady-state D-T reactor, 1:21911 (CONF- 
750905-P 1) 

THERMONUCLEAR REACTORS/ION-ATOM COLLISIONS 

Fusion related atomic physics. Progress report, June 1, 1975- 
February 28, 1976, 1:22028 (COO-2753-24) 

THERMONUCLEAR REACTORS/LECTURES 

Pulsed fusion reactors. International school of fusion reactor 

technology Ettore Majorana, 1:22210 (EUR-5307) 
THERMONUCLEAR REACTORS/MAGNETIC FIELDS 

LIMA: an IBM 370/165 code for calculating magnetic field lines 
of a finite-dimensions coil with axial symmetry. Application to 
the experiment of magnetic scattering in nuclear reactors, 
1:22231 

THERMONUCLEAR REACTORS/MEETINGS 

Seminar on prospects for fission and fusion breeders, 1:22207 
(ERDA-tr-129) 

Seventh European conference on controlled fusion and plasma 
physics, Lausanne, Switzerland, 1-5 September 1975. Volume 
I. Contributed papers, 1:22019 (CONF-750905-P1) 

Seventh European conference on controlled fusion and plasma 
physics, Lausanne, Switzerland, 1-5 September 1975. Volume 
Il. Invited papers, supplementary papers, post-deadline papers, 
1:22182 (CONF-750905-P2) 

THERMONUCLEAR REACTORS/MHD GENERATORS 

Problems of building optimum conductivity MHD generators for 
thermo nuclear power plants, 1:19660 (CONF-750601-P5) 

THERMONUCLEAR REACTORS/NEUTRON REACTIONS 

Nuclear data needs for fusion reactor design, 1:22313 

THERMONUCLEAR REACTORS/PLANNING 

Second meeting of the Soviet-American Coordinati 
Committee on Thermonuclear Energy, 1:22208 (ERDA-tr- 
124) 

Selected papers from Atomnaya Energiya on controlled 
thermonuclear reactors, 1:22204 (ERDA-tr-129) 

Technological next step after an experimental power reactor, 
1:22199 (ORNL/TM-5418) 

THERMONUCLEAR REACTORS/PLASMA CONFINEMENT 

Theoretical and experimental results of high temperature plasma 
investigations in pulsed electromagetic traps, 1:21888 (CONF- 
750905-P1) 

THERMONUCLEAR REACTORS/PLASMA HEATING 

Theoretical and experimental results of high temperature plasma 
investigations in pulsed electromagetic traps, 1:21888 (CONF- 
750905-P1) 

THERMONUCLEAR REACTORS/POWER SUPPLIES 

Phase controlled rectifier study, 1:22244 (MATT-1194) 

THERMONUCLEAR REACTORS/RADIOACTIVE WASTES 

Analysis of tritium in the atmosphere released by a CTR, 
1:22259 (ERDA-92(Vol.2)) 

THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 

Report on the 7th European conference on plasma physics and 
fusion research, 1:22029 (INIS-mf-2097) 

Thermonuclear Division annual p report for period 
ending December 31, 1975, 1:22197 (ORNL-5154) 

THERMONUCLEAR REACTORS/REVIEWS 

Introduction to the controlled nuclear fusion (magnetic 
containment systems), 1:22194 (JEN-315) 

Nuclear fusion (Research status summary), 1:19497 

Physics and the energy industry. Summer school in physics, 
1:22193 (INIS-mf-2006) 

THERMONUCLEAR REACTORS/SUPERCONDUCTING 

MAGNETS 

Engineering Sciences Department (Conductor testing), 1:20342 
(ORNL-5154) 

Ey ity and magnet technology, 1:22218 (CONF- 

50733- 
THERMONUCLEAR REACTORS/TRANSPORT THEORY 

Finite difference equations for transport equation in toroidal 
geometry, 1:22093 

Tensor transformation technique for the transport equation, 
1:22092 

THERMONUCLEAR REACTORS/VACUUM SYSTEMS 

Review of vacuum technology for controlled thermonuclear 
research, January 21-22, 1976. Summary report, 1:22302 
(ERDA-76-62) 
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THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THIN FILM STORAGE DEVICES/PHYSICAL RADIATION 

EFFECTS 

Effects of nuclear radiation on magnetic bubble domain 
materials and devices. Report for Oct 1973-Apr 1974, 
1:20785 (AD-A-015857) 

THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOETHERS 
See SULFIDES 
THIOLS 
See also MEA 
THIOLS/GAS CHROMATOGRAPHY 

Selective chromatographic separation of sulfur dioxide with 

organic reagents (Patent), 1:20188 
THIOLS/RADIOSENSITIVITY EFFECTS 

Factors determining the change in the radiosensitivity of animals 
during fractionated irradiation (X rays; mice), 1:21240 
(ERDA-tr-99) 

Role of endogeneous thiols in the determination of the 
radioresistance of a culture of E. coli B in various phases of its 
growth, 1:21212 (ERDA-tr-99) 

THOREX PROCESS/RESEARCH PROGRAMS 

Solvent extraction in HTGR reprocessing. Interim development 

report, 1:18705 (GA-A-13835) 
THORIUM/BONDING 

Durability of adhesive bonds to uranium alloys, tungsten, 

tantalum, and thorium, 1:19900 (Y-2052) 
THORIUM/EXPLORATION 

Natural gamma radiation borehole logging system (Patent), 

1:18685 
THORIUM/PRECIPITATION 

Process for treatment of pyrochlore concentrates (Patent), 

1:20195 
THORIUM/SOLVENT EXTRACTION 

Solvent extraction in HTGR reprocessing. Interim development 

report, 1:18705 (GA-A-13835) 
THORIUM/SPECTROPHOTOMETRY 

Determination of thorium in rare earths chloride: 
with cerium (IV) iodate and sp 
determination with thoron, | :20178 (BARC.814) 

THORIUM/USES 

A survey of thorium utilization in thermal power reactors, 
1:19068 (IEA-TI-37) 

THORIUM 228/BIOLOGICAL RADIATION EFFECTS 

Mamary neoplasia in a closed beagle colony (Sr, 7*Ra, **Ra, 
2Pu, %*Th), 1:21274 (COO-1 19-250) 

THORIUM 232 TARGET/NEUTRON REACTIONS 

Neutron capture cross sections from 0.1 to 3 MeV by activation 

measurements, 1:21796 
THORIUM ALLOYS/ELECTRONIC STRUCTURE 

Diffuse ing measurements of the fractional 
occupancy of the localized 4f' configuration in Ce-Th and 
CeAls, 1:19927 

THORIUM COMPLEXES/CHEMICAL PREPARATION 

Preparation and spectral properties of actinide(IV )-hexaiodo 
= (Infrared and Raman data at 85° and 300°K), 
1:20284 

THORIUM COMPLEXES/INFRARED SPECTRA 

Preparation and spectral properties of actinide(IV )-hexaiodo 
complexes (Infrared and Raman data at 85° and 300°K), 
1:20284 

THORIUM COMPLEXES/RAMAN SPECTRA 

Preparation and spectral properties of actinide(IV )-hexaiodo 
complexes (Infrared and Raman data at 85° and 300°K), 
1:20284 

THORIUM HYDRIDES/CRYSTAL STRUCTURE 

Neutron diffraction measurements on powder samples using the 
ZING-P pulsed neutron source at Argonne, 1:20064 (RCN- 
234) 

THORIUM ISOTOPES/MASS SPECTROSCOPY 

Preliminary evaluation of a quadrupole mass spectrometer for 

safeguards isotope ratio measurements, 1:18794 (ICP-1085) 
THORIUM OXIDES/BIOLOGICAL EFFECTS 

Morphological changes in the lungs with chronic inhalation of 

thorium dioxide, 1:21168 (ANL-Trans-1054) 
THORIUM OXIDES/DENSITY 

Sample preparation and analysis of large **PuO, and ThO, 

spheres, 1:20059 
THORIUM OXIDES/INHALATION 

Morphological changes in the lungs with chronic inhalation of 

thorium dioxide, 1:21168 (ANL-Trans-1054) 
THORIUM OXIDES/SAMPLE PREPARATION 

Sample preparation and analysis of large **PuO, and ThO, 

spheres, 1:20059 
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THORIUM OXIDES/SURFACE PROPERTIES 
Variation of the solid-solid-nickel-thoria interfacial free energy 
with temperature (1300 to 1420°C), 1:20089 
THROMBOCYTES 
See BLOOD PLATELETS 
THROMBOPOIESIS/BIOLOGICAL RADIATION EFFECTS 
Production, purification and assay of thrombopoietin. Progress 
report, June 1, 1973-Julty 31, 1976 (Mice, *S tracer 
technique, X radiation), 1:21237 (ORO-4465-14) 
THROMBOPOIESIS/HORMONES 
Production, purification and assay of throm ietin. Progress 
report, June 1, 1973-Julty 31, 1976 (Mice, tracer 
technique, X radiation), 1:21237 (ORO-4465-14) 
THULIUM/WORK FUNCTIONS 
Work function and adsorption properties of yttrium group rare 
earth metals, 1:19972 (AD/A-005979) 
THULIUM 169/MOESSBAUER EFFECT 
Magnetic relaxation and paramagnetic Moessbauer spectra: 
influence of the off-diagonal hyperfine coupling, 1:21858 
THULIUM 169 TARGET/FLUORINE 19 REACTIONS 
Some decay properties of Ir, 1:21774 (COO-2186-28) 
THYMIDINE/BIOCHEMICAL REACTION KINETICS 
Lack of specific correlation of the deoxycytidine triphosphate 
pool level with rate of DNA synthesis, 1:21093 
THY MIDINE/BIOLOGICAL EFFECTS 
Lack of specific correlation of the deoxycytidine triphosphate 
pool level with rate of DNA synthesis, 1:21093 
THYROGLOBULIN/BIOLOGICAL RADIATION EFFECTS 
Influence of gamma rays on the fluorescence characteristics of 
rat thyroglobulin, 1:21198 (ERDA-tr-99) 
THYROID/BIOCHEMICAL REACTION KINETICS 
Association of actinides with glycoprotein in the thyroid 
(Beagles), 1:21290 (COO-119-250) 
THYROID/BIOLOGICAL RADIATION EFFECTS 
Influence of ionizing radiation on the thyroid gland of chick 
embryos, 1:21244 (ERDA-tr-99) 
THYROID/RADIONUCLIDE KINETICS 
Association of actinides with glycoprotein in the thyroid 
(Beagles), 1:21290 (COO-119-250) 
THYROTOXICOSIS 
See HYPERTHYROIDISM 
TIDAL POWER 
Alternate energy sources, 1:19634 (INIS-mf-3027) 
Utilization of ocean energy for electrical energy generation, 
1:18997 (CONF-741070-) 
TIME MEASUREMENT/ELECTRONIC CIRCUITS 
Time interval meter and CAMAC (Quad., '/, nanosecond) (11 
Sep 1974) (Engineering Materials) (80 drawings including 
parts list), 1:20539 (CAPE-2458) 
TIME-REVERSAL INVARIANCE 
See T INVARIANCE 
TIMING CIRCUITS 
Time interval meter and CAMAC (Quad., '/, nanosecond) (11 
Sep 1974) (Engineering Materials) (80 drawings including 
parts list), 1:20539 (CAPE-2458) 
TIMING CIRCUITS/DESIGN 
Audio-visual countdown timer (ORNL Q-5177) (26 Jul 1974) 
(Engineering Materials), 1:20802 (CAPE-2426) 
TIN/EMISSION SPECTROSCOPY 
Spectrographic determination of trace impurities in calcium 
fluoride. II, 1:20179 (BARC-827) 
TIN/NEUTRON REACTIONS 
Cross sections for forward-angle elastic scattering of 7.55 MeV 
neutrons: a survey. Final report, 1:21737 (AD-A-008014) 
TIN/NOISE 


Low-frequency noise in tin and lead films at the superconducting 


transition, 1:19988 
TIN/REDUCTION 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
TIN/SOLUBILITY 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
TIN/SURFACE TENSION 
Annotated bibliography for liquid metal surface tensions of 
groups III-A, IV-A, and V-A metals (82 references), 1:19964 
(IS-3829) 
TIN 113/CARCINOGENESIS 
Mammalian biology group (Hazards of Pu, *'°Po, x radiation, 
™Se, Sn, and 'Cd), 1:21267 (LA-6313-PR) 
TIN 113/HEALTH HAZARDS 
Mammalian biology group (Hazards of Pu, *!°Po, x radiation, 
Se, Co, Sn, and Cd), 1:21267 (LA-6313-PR) 
TIN 113/METABOLISM 
—a biology group (Hazards of Pu, *!°Po, x radiation, 
“Co, and 1:21267 (LA-6313-PR) 


TITANIUM/DEPOSITION 


TIN 116 TARGET/ARGON 40 REACTIONS 
Differences between argon- and krypton-induced reactions 
leading to the same compound nuclei “*Er and Er, 1:21770 
(COO-3463-22) 
TIN 120 TARGET/CARBON 12 REACTIONS 
Gamma ray linear polarization measurement following heavy ion 
bombardment of barium isotopes, 1:21767 (COO-3274-20) 
TIN ALLOYS/CRITICAL CURRENT 
Effect of neutron irradiation on the critical current of Nb,Sn at 
high magnetic fields, 1:19986 
TIN ALLOYS/ENTROPY 
Phonon properties of A-15 superconductors obtained from heat- 
capacity measurements, 1:19985 
TIN ALLOYS/MECHANICAL PROPERTIES 
Static and dynamic interpretation of titanium alloy 
photomicrograph features. Technical report, 15 Feb 1973-15 
Feb 1974 (Ti-6AI-2Sn-4Zr-6Mo), 1:19957 (AD/A-005358) 
TIN ALLOYS/NITRIDATION 
Thermodynamics of nitride formation in liquid U-Gd-Sn alloys, 
1:20010 
TIN ALLOYS/PHASE TRANSFORMATIONS 
High temperature resistive phase transition in A15 high 
temperature superconductors (433°K in Nb3;Sn; 485°K in 
Nb,;Ge), 1:19966 (LA-UR-76-1199) 
Phase transformations in aged beta III titanium alloy (11.5 
percent Mo, 6 percent Zr, 45 percent Sm, bal Ti), 1:19916 
TIN ALLOYS/PHYSICAL PROPERTIES 
Superconducting solenoids using high current density Nb,;Sn 
filamentary composites, 1:20355 
TIN ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of neutron irradiation on the critical current of Nb,Sn at 
high magnetic fields, 1:19986 
TIN ALLOYS/SUPERCONDUCTIVITY 
Effect of aluminum additions on Nb;Sn produced in the solid 
state, 1:19987 
Filamentary niobium-tin superconductors fabricated by a powder 
metallurgy approach, 1:19967 (LBL-4181) 
Properties of multifilament Nb,Sn in useful conductor 
configurations for superconducting rotating machines, 1:20360 
Superconducting properties of diffusion Nb,Sn layers as related 
to the Zr content and to the cold work amount of the Nb base 
ribbons (Critical current), 1:19975 
TIN COMPOUNDS/LABELLING 
Method of preparation of a composition having a base of 99/sup 
m/ technetium for diagnosis by scintigraphy (Patent), 1:20282 
TIN IODIDES/LIGHT SCATTERING 
Pressure dependence of inelastic light scattering from soft mode 
systems, 1:20088 
TIN SULFIDES/LIGHT SCATTERING 
Pressure dependence of inelastic light scattering from soft mode 
systems, 1:20088 
TIN TELLURIDES/SPECIFIC HEAT 
Molar heat capacity of GeTe, SnTe, and PbTe from 0.9 to 60 K, 
1:20138 
TIRES/ROLLING FRICTION 
Rolling resistance of pneumatic tires. Interim report, May-Jul 
1974, 1:19838 (PB-242985) 
TISSUE-EQUIVALENT DETECTORS/FABRICATION 
Special problems in nuclear instrumentation. Progress report, 
September 1, 1975-August 31, 1976, 1:20701 (COO-323-36) 
TISSUES 
See also BONE MARROW 
RETICULOENDOTHELIAL SYSTEM 
SKIN 
TISSUES/COMBUSTION 
Combustion system for preparing radioactive samples and the 
like (Patent), 1:20285 
TISSUES/ENERGY ABSORPTION 
Microdosimetric structure of HZE particle tracks in tissue, 
1:21188 (AD-A-010220) 
TISSUES/INJURIES 
Improving electric field resolution in rf lesions, 1:21166 (LA- 
6305-MS) 
TITANATES/ELECTRIC CONDUCTIVITY 
Electrical conductivity in lithium ferrite and lead zirconate- 
titanate ceramics, 1:20076 (LBL-4930) 
TITANATES/ELECTRICAL PROPERTIES 
Electrical responses of ferroelectric ceramics to dynamic loads 
of uniaxial strain (PZT 65/35 (Nb-doped PbZro.¢5Tip.3503)), 
1:20077 (SAND-76-5211) 
TITANATES/LIGHT SCATTERING 
Pressure dependence of inelastic light scattering from soft mode 
systems, 1:20088 
TITANIUM/CHEMICAL MACHINING 
Chemical milling, 1:19905 


TITANIUM/DEPOSITION 


TITANIUM/DEPOSITION 
Method for coating non-metallic materials (German patent), 
1:20056 (M7233b) 
Titanium plating on copper surfaces using titanium hydride, 
1:19901 (ORNL-tr-4157) 
TITANIUM/DEUTERATION 
Deuteriding of thin titanium films: the effect of carbon 
monoxide surface contamination, 1:19968 (SAND-75-8759) 
TITANIUM/HYDRIDATION 
Deuteriding of thin titanium films: the effect of carbon 
monoxide surface contamination, 1:19968 (SAND-75-8759) 
TITANIUM/ION-ATOM COLLISIONS 
Radiation rom heavy ion collisions, 1:21501 (COO-3274-20) 
TITANIUM/MICROSTRUCTURE 
Microstructural analyses of biomaterials, 1:19924 
TITANIUM/NEUTRON REACTIONS 
Measurements of the neutron spectra from materials used in 
fusion reactors and calculations using the ENDF/B-III and -IV 
neutron libraries, 1:22318 
TITANIUM 47/HIGH SPIN STATES 
Gamma decay of high-spin states in ‘Ti, 1:21755 
TITANIUM ALLOYS 
See also ALLOY-TZM 
TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/DIFFUSION 
Interdiffusion and intrinsic diffusion in binary vanadium-titanium 
solid solutions at 1350°C, 1:19908 
TITANIUM ALLOYS/FATIGUE 
Method for relating plastic flow properties to fatigue crack 
eee including effects of stress ratio, 1:19928 (AD/A- 
285) 


TITANIUM ALLOYS/FRACTURE PROPERTIES 
Method for reiating plastic flow properties to fatigue crack 
propagation including effects of stress ratio, 1:19928 (AD/A- 
006285) 
TITANIUM ALLOYS/MICROSTRUCTURE 
Influence of precipitation density and particle size on the 
conductivity of NbTi superconductors, 1:19907 (AED-CONF- 
75-170-013) 
TITANIUM ALLOYS/PHASE TRANSFORMATIONS 
Phase transformations in aged beta III titanium alloy (11.5 
percent Mo, 6 percent Zr, 45 percent Sm, bal Ti), 1:19916 
Precipitation of alpha phase in metastable beta phase titanium 
alloys. Technical report (Ti-Mo and Ti-Mo-Al), 1:19906 (AD- 
A-013263) 
TITANIUM ALLOYS/PHYSICAL PROPERTIES 
Semiannual report on materials research in support of 
superconducting machinery. Report for Oct 1974-Mar 1975 
(4 to 300°K), 1:19959 (COM-75-10919) 
TITANIUM ALLOYS/PLASTICITY 
Method for relating plastic flow properties to fatigue crack 
rae including effects of stress ratio, 1:19928 (AD/A- 
) 


TITANIUM BASE ALLOYS/COMPATIBILITY 
Prevention of galvanic corrosion and electrochemical behavior 
of selected structural material, 1:19999 (SAND-75-5901) 
TITANIUM BASE ALLOYS/FRACTURE PROPERTIES 
Technique for studies of ductile fracture in metals containing 
voids or inclusions, 1:19951 
TITANIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Mechanical-thermal processing of a beta-titanium alloy, 1:19952 
Static and dynamic interpretation of titanium alloy 
photomicrograph features. Technical report, 15 Feb 1973-15 
Feb 1974 (Ti-6Al-2Sn-4Zr-6Mo), 1:19957 (AD/A-005358) 
TITANIUM BASE ALLOYS/MICROSTRUCTURE 
Microstructural analyses of biomaterials (Co-Cr-Mo; Co-Cr-Ni- 
W; Ti-6AI-4V), 1:19924 
TITANIUM BASE ALLOYS/STRESS CORROSION 
Stress corrosion cracking susceptibility of 8 titanium alloy 38-6- 
44, 1:20013 
TITANIUM CARBIDES/MATERIALS TESTING 
Ceramic materials for fusion, 1:22319 
TITANIUM CARBIDES/OPTICAL PROPERTIES 
Induced Raman scattering in transition metal compounds, 
1:20083 
TITANIUM CARBIDES/WORK FUNCTIONS 
Work function of the double carbide of titanium and zirconium 
in a vacuum of 10-* to 10-5 mm Hg as a function of the 
presence of N, and O,, 1:20080 
TITANIUM COMPOUNDS/CHEMICAL VAPOR DEPOSITION 
I. New techniques for the synthesis of metals and alloys. II. The 
properties of rare earth metals and alloys. Final report, 1 Jul 
1971-30 Jun 1974, 1:19891 (AD-A-008403) 
Titanium carbonitrides by chemical vapor deposition, 1:20054 
(SAND-75-6105) 
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TITANIUM NITRIDES/OPTICAL PROPERTIES 
Induced Raman scattering in transition metal compounds, 
1:20083 
TITANIUM OXIDES/ELECTRON MICROPROBE ANALYSIS 
analysis of particle deposited in lungs, 
1:211 
TOADS 
See FROGS 
TOBACCO MOSAIC VIRUS/BIOCHEMISTRY 
Technical progress report, August 1, 1975-July 31, 1976 
(Biochemical studies on RNA of tobacco mosaic virus), 
1:21085 (COO-2384-5) 
TOBACCO MOSAIC VIRUS/INFECTIVITY 
Technical progress report, August 1, 1975-July 31, 1976 
(Biochemical studies on RNA of tobacco mosaic virus), 
1:21085 (COO-2384-5) 
TOBACCO SMOKES/BIOLOGICAL EFFECTS 
Chronic inhalation of asbestos and cigarette smoke by hamsters, 
1:21300 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
ATC DEVICES 
TOKAMAK 
ST TOKAMAK 
TFR TOKAMAK 
TOKAMAK DEVICES/ALFVEN WAVES 
Alfven wave heating of fusion plasmas, 1:21933 (CONF-750905- 
Pl) 
TOKAMAK DEVICES/ALPHA PARTICLES 
Distribution of a-particles in large tokamak and reactor plasmas, 
1:22060 (CONF-750905-P1) 
TOKAMAK DEVICES/BEAM INJECTION HEATING 
Injection of a high intensity REB into a tokamak, 1:21882 
(CONF-750905-P1) 
Interaction between an injected REB and a tokamak plasma, 
1:21965 (SAND-76-5122(Vol.2)) 
TOKAMAK DEVICES/COMPARATIVE EVALUATIONS 
Review of the IAEA workshop on large fusion tokamak projects, 
1:22188 (CONF-750905-P2) 
TOKAMAK DEVICES/DESIGN 
Tokamak Engineering Technology Facility scoping study, 
1:22178 (ANL/CTR-76-1) 
Vacuum chamber of the experimental thermonuclear reactor, 
Tokamak (T-20), 1:22203 (ERDA-tr-140) 
TOKAMAK DEVICES/DRIFT INSTABILITY 
Grad B drift instability in a tokamak, 1:22104 (CONF-750905- 
Pl) 
TOKAMAK DEVICES/ECR HEATING 
Electron cyclotron resonance heating on TM-3 Tokamak at 
magnetic fields up to 25 kOe, 1:21919 (CONF-750905-P1) 
High power electron cyclotron heating in ISX and ORMAK 
Upgrade at ORNL, 1:21964 (ORNL/TM-5425) 
TOKAMAK DEVICES/ELECTROMAGNETIC RADIATION 
Investigations of interaction of decimeter band hf oscillations 
with plasma on TM-3 unit with currents, 1:22168 
TOKAMAK DEVICES/ENERGY BALANCE 
Energy balance in large installations of the ‘‘tokamak’’ type, 
1:21974 (ERDA-tr-138) 
TOKAMAK DEVICES/ENERGY STORAGE 
Investigations on superconducting energy storage systems 
concerning fusion technology, 1:22238 
TOKAMAK DEVICES/EQUILIBRIUM PLASMA 
Limitation of pressure of tokamak plasmas, 1:22077 (MATT- 
1261) 
Resistive toroidal equilibria, 1:22071 (CONF-750905-P1) 
TOKAMAK DEVICES/HIGH-FREQUENCY HEATING 
Lower hybrid heating of large tori using waveguides, 1:21949 
(CONF-750905-P2) 
Parametric heating of plasmas of thermonuclear interest, 
1:21950 (CONF-750905-P2) 
TOKAMAK DEVICES/HYBRID SYSTEMS 
Molten salt blanket calculations for a tokamak fusion-fission 
hybrid reactor, 1:22225 (MATT-1236) 
TOKAMAK DEVICES/IMPURITIES 
CTR plasma engineering studies. Progress report, 1 September 
1975-30 Jun 1976, 1:21952 (COO-2218-41) 
Extraction of impurities from a tokamak, 1:21915 (CONF- 
750905-P1) 
oe atoms in tokamak discharges, 1:22037 (MATT- 
1 ) 
Numerical calculations of impurity transport in tokamak 
plasmas, 1:21916 (CONF-750905-P1) 
Numerical simulation of the energy balance and impurity 
diffusion in tokamaks, 1:21917 (CONF-750905-P1 ) 
Vacuum and wall problems in precursor reactor tokamaks, 
1:22317 


OCTOBER 1976 


TOKAMAK DEVICES/ION BEAM INJECTION 

Colliding-beam tokamak plasmas, 1:21885 (CONF-750905-P1) 

TOKAMAK DEVICES/KINK INSTABILITY 

Numerical studies of nonlinear evolution of kink model in 

tokamaks, 1:22117 (COO-3237-52) 
TOKAMAK DEVICES/LIMITERS 

Concept for a moving magnetic limiter, 1:22291 (CONF- 
750905-P1) 

TOKAMAK DEVICES/MAGNET COILS 

Effects of the poloidal variation of the magnetic field ripple on 
=” heat transport in tokamaks, 1:22229 (ORNL/TM- 

Technological aspects of the cryogenic magnet for the Frascati 
Tokamak, 1:22241 

TOKAMAK DEVICES/MEETINGS 

Conferences and meetings: a meeting on the plans for large 

thermonuclear installations tokamak, 1:22206 (ERDA-tr-129) 
TOKAMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 

Accelerators for the fusion program. Interim report, 1:22250 
(AD-A-013638/2ST) 

CTR plasma engineering studies. Progress report, 1 September 
1975-30 Jun 1976, 1:21952 (COO-2218-41) 

Neutral beam energy and power requirements for the next 
generation of tokamaks, 1:21957 (ERDA-76-77) 

Neutral injection in tokamaks (Maximum power calculations), 
1:21883 (CONF-750905-P1) 

Neutronics calculations for the TFTR neutral beam injectors, 
1:21963 (ORNL/TM-5068 ) 

Radial build up of plasma by neutral injection into toroidal 
configurations, 1:21886 (CONF-750905-P1) 

TFTR neutral beam systems conceptual design, 1:22252 
(ORNL/TM-5227) 

TOKAMAK DEVICES/OPERATION 

First results of PETULA Tokamak (Electron temperature and 

density measurements), 1:22180 (CONF-750905-P1) 
TOKAMAK DEVICES/PERFORMANCE 

Possible fusion reactor (Movable plasmas), 1:22196 (MATT- 
1253) 

TOKAMAK DEVICES/PLANNING 

Experimental Power Reactor program (System studies, 
neutronics, and heat transfer calculations), 1:22198 (ORNL- 
5154) 

Vacuum and wall problems in precursor reactor tokamaks, 
1:22317 

TOKAMAK DEVICES/PLASMA CONFINEMENT 

Energy and f-evolution during the initial confinement phase in 
the TEE compact toroidal experiment, 1:21896 (CONF- 
750905-P1) 

Neoclassical ion confinement in an elliptic tokamak reactor, 
1:21951 (CONF-760622-2) 

TOKAMAK DEVICES/PLASMA DENSITY 
Gas breakdown in tokamaks, 1:22041 (ORNL-tr-4074) 
TOKAMAK DEVICES/PLASMA DRIFT 

Effects of pulsed vertical field on the fast high beta tokamak 

experiment, 1:21897 (CONF-750905-P1) 
TOKAMAK DEVICES/PLASMA HEATING 

Instability heating in the LT-3 Tokamak, 1:21881 (CONF- 
750905-P1) 

Parametric decay of '’kinetic Alfven wave’’ and its application 
to plasma heating, 1:21959 (MATT-1232) 

Shaping and compression experiments in a small, multipole 
tokamak, 1:21878 (CONF-750905-P1) 

TOKAMAK DEVICES/PLASMA INSTABILITY 

Role of escaping electrons in development of instability in 

Tokamak, 1:22127 
TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 

Dynamic stabilization of a disruptive instability in tokamaks, 
1:22101 (CONF-750905-P1) 

Hydromagnetic stability of tokamaks (Large aspect ratio 
tokamaks with circular cross section), 1:22116 (CONF- 
750905-P2) 

Non circular cross-section tokamaks: exact solutions of MHD 
equilibrium and stability limit near the axis, 1:22070 (CONF- 
750905-P1) 

Numerical study of the MHD spectrum in tokamaks with a 
noncircular cross section, 1:22120 (MATT-1229) 

TOKAMAK DEVICES/PLASMA SIMULATION 

Development and applications of the Fontenay transport code, 

1:21879 (CONF-750905-P1) 
TOKAMAK DEVICES/POWER PLANTS 

Princeton fusion power plant superconducting magnet system 

and costs, 1:22233 
TOKAMAK DEVICES/RESEARCH PROGRAMS 

High-beta plasma research. Progress report, February 1975- 
February 1976 (Tokamak materials damage studies, plasma 
theory), 1:22301 (COO-2456-29) 
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Plasma Theory Department (MHD studies and kinetic theory 
research), 1:22078 (ORNL-5154) 
TOKAMAK DEVICES/RUNAWAY ELECTRONS 
Equilibrium, confinement and stability of runaway electrons in 
tokamaks, 1:22123 (ORNL/TM-5147) 
Instability connected with a beam of run-away electrons in the 
Tokamak TM-3, 1:22126 (ERDA-tr-137) 
TOKAMAK DEVICES/SCALING LAWS 
Empirical tokamak scaling (Survey of tokamak parameters), 
1:22179 (CONF-750905-P1) 
Investigations on the Soviet tokamaks, 1:22185 (CONF-750905- 


P2) 
TOKAMAK DEVICES/THERMONUCLEAR IGNITION 
Nonlinear stabilization of beam-plasma interactions by 
parametric effects. Interim report, 1:22100 (AD-A-007487) 
TOKAMAK DEVICES/TRANSFORMERS 
Air core transformer for the Frascati Tokamak, 1:22249 
TOKAMAK DEVICES/TRANSPORT THEORY 
Plasma Theory Department (MHD studies and kinetic theory 
research), 1:22078 (ORNL-5154) 
TOKAMAK DEVICES/TRAPPED-PARTICLE INSTABILITY 
Nonlinear saturation of the dissipative trapped-ion mode by 
mode coupling, 1:22122 (MATT-1259) 
TOKAMAK DEVICES/TRAPPING 
Particle transport due to polarization of trapped particles by 
induction electric field in a tokamak, 1:21880 (CONF- 
750905-P1) 
TOKAMAK DEVICES/TURBULENT HEATING 
Heating of plasmas by current-induced turbulence in a small 
tokamak, 1:21938 (CONF-750905-P1) 
TOKAMAK DEVICES/TWO-STREAM INSTABILITY 
Velocity-space stability of counterstreaming-ion tokamak 
plasmas, 1:22121 (MATT-1233) 
TOKAMAK DEVICES/VACUUM SYSTEMS 
Vacuum and wall problems in precursor reactor tokamaks, 
1:22317 
TOKAMAK DEVICES/WALL LOADING 
CTR plasma engineering studies. Progress report, | September 
1975-30 Jun 1976, 1:21952 (COO-2218-41) 
TOLUENE/GAS CHROMATOGRAPHY 
Selective chromatographic separation of sulfur dioxide with 
organic reagents (Patent), 1:20188 
TONSILS 
See LYMPHATIC SYSTEM 
TORNADOES/PROBABILITY 
Meteorological and engineering approach to the regionalization 
of tornado wind criteria for nuclear power plant design, 
1:20869 (TID-27015) 
TOROIDAL PINCH DEVICES/ION TEMPERATURE 
Stability and temperature measurements on ZT-1, 1:22221 
(CONF-750905-P1) 
TOROIDAL PINCH DEVICES/MAGNETIC FIELDS 
Experimental studies of field reversal, 1:22220 (CONF-750905- 
Pl) 
Stability and temperature measurements on ZT-1, 1:22221 
(CONF-750905-P1) 
TOROIDAL PINCH DEVICES/PLASMA 
MACROINSTABILITIES 
Dynamic stabilization of toroidal discharge by modulation of 
longitudinal magnetic field, 1:22130 
TOROIDAL SCREW PINCH DEVICES 
See also HBTX DEVICES 
TOROIDAL SCREW PINCH DEVICES/PLASMA 
CONFINEMENT 
Confinement of high 8 plasma in TPE-1 (reversed field pinch), 
1:21894 (CONF-750905-P1) 
Parameters of screw pinches in SPICA, 1:21893 (CONF- 
750905-P1) 
TOROIDAL THETA PINCH DEVICES 
See also REFERENCE THETA PINCH REACTOR 
TOROIDAL THETA PINCH DEVICES/ENERGY STORAGE 
Investigations on superconducting caergy storage systems 
concerning fusion technology, 1:22238 
TOROIDAL THETA PINCH DEVICES/FLUTE INSTABILITY 
Stability of theta-pinch plasma in multiple mirror field, 1:22108 
(CONF-750905-P1) 
TOROIDAL THETA PINCH DEVICES/SHOCK HEATING 
Fast theta-pinch plasma heating experiments, 1:21898 (CONF- 
750905-P1) 
TOSCO PROCESS/ENVIRONMENTAL EFFECTS 
Oil shale air pollution control. Final report, 1:18674 (PB- 
242858) 
TOTAL ENERGY SYSTEMS 
MIUS technology evaluation: preliminary subsystem 
recommendations for near-term concepts (Assemblage of 
MIUS using available technology), 1:19448 
(ORNL/HUD/MIUS-17) 


TOTAL ENERGY SYSTEMS/DESIGN 


TOTAL ENERGY SYSTEMS/DESIGN 
Solar total energy program semiannual report, October 1975- 
March 1976, 1:18914 (SAND-76-0205 ) 
TOTAL ENERGY SYSTEMS/ENERGY TRANSFER 
MIUS technology evaluation: thermal energy conveyance 
(Conduits), 1:19449 (ORNL/HUD/MIUS-22) 
TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 
Evaluating integrated utility systems, 1:19447 (NP-21007) 
Impact of and potential for energy conservation practices in 


residential and commercial buildings in Texas. Project S/D-8, 


final report, 1:19510 (NSF-RA-N-74-228) 

Site analysis and field instrumentation for an apartment 
application of a total energy plant. Final report, 1:19446 
(COM-75-10689) 

TOTAL ENERGY SYSTEMS/RESEARCH PROGRAMS 

Solar total energy program semiannual report, April 1975- 
September 1975, 1:18932 (SAND-76-0078) 

TOTAL ENERGY SYSTEMS/SOCIO-ECONOMIC FACTORS 

Modular integrated utility system (MIUS) as a potential 
influence on community development, 1:21064 (CONF- 
760534-1) 

TOTAL FLOW SYSTEMS/COMPARATIVE EVALUATIONS 

Comparison of brine production methods and conversion 
processes for geothermal electric power generation. 
Geothermal research study in the Salton Sea region of 
California, 1:18975 (EQL-10) 

TOTAL FLOW SYSTEMS/TURBINES 
Performance test of a bladeless turbine for geothermal 
applications, 1:18977 (UCID-17068) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS POWER PLANTS/DESIGN 
Solar energy conversion system, 1:18916 
TOWER FOCUS POWER PLANTS/ECONOMICS 

Potential of solar energy for Texas. Project N/T-3, final report, 

1:18886 (NSF-RA-N-74-248) 
TOXINS/HEALTH HAZARDS 

Behavior changes as end points in health impact assessment, 
1:21317 (CONF-751022-) 

TR-1 REACTOR/CONTROL ELEMENTS 

Gamma radiography of TR-1 reactor control rod, 1:19274 
(CNAEM-R-130) 

TRACER TECHNIQUES/REVIEWS 

Nucleonics (Review of current nuclear analytical techniques), 
1:20167 

TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRACK DETECTORS (PHOTOGRAPHIC) 
See PHOTOGRAPHIC FILM DETECTORS 
TRAINING 
See EDUCATION 
TRANSFER FUNCTIONS/SINGULARITY 

Derivation of simple poles in a transfer function from real- 

frequency information, 1:21868 (UCRL-52050) 
TRANSFER (HEAT) 

See HEAT TRANSFER 
TRANSFERASES 

See also PHOSPHOTRANSFERASES 
TRANSFERASES/METABOLISM 

Abnormal ornithine carbamoy 

sparse-fur mutation, 1:21 132 
TRANSFORMERS/PERFORMANCE TESTING 
Air core transformer for the Frascati Tokamak, 1:22249 
TRANSIENTS/SIMULATION 


ferase in mice having the 


Power distribution requirements for transient proof testing in 37- 


pin bundles (LMFBR), 1:19361 (LAMS-NUREG-6286) 

TRANSISTOR SWITCHING CIRCUITS/PERFORMANCE 
TESTING 
Megawatt nanosecond switching of high power laser activated 

silicon switches, 1:20538 (UCRL-77807) 

TRANSITION ELEMENT COMPLEXES/STRUCTURAL 
CHEMICAL ANALYSIS 
Structure of eta*-cycl (sulfur 

dioxide )ethenylrhodium(I), (CsH,)Rh(C,H,)SO,. A d 
complex with a planar MSO, group, 1:20223 

TRANSITION ELEMENTS/PHYSICAL RADIATION EFFECTS 

NRL Van de Graaff operation, 1 January-31 December 1974. 
Interim report, 1:20015 (AD-A-014507) 

TRANSLATORS/MANUALS 

MCS80 Marco Assembler for the 8080 CPU (Runs on LLL 
CDC-7600 computers), 1:22370 (UCID-17132) 

TRANSPORT 
(Limited to the movement of goods and persons.) 

See also SUPERSONIC TRANSPORT 

TRANSPORT/RESEARCH PROGRAMS 
Awards to academic institutions by the Department of 

Transportation in FY 1975, 1:19804 (DOT-TST-76-37) 


va 


ERA Vol. 1, No. 10 


TRANSPORTATION SYSTEMS/ACCIDENTS 
Transportation accident risks in the nuclear power industry 
1975-2020, 1:19491 (EPA-520/3-75-023) 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Energy conservation, 1:19505 (CONF-760205-) 
TRANSPORTATION SYSTEMS/ENERGY CONSUMPTION 
Minnesota energy use trends 1957-73, 1:19626 (PB-248057) 
TRANSPORTATION SYSTEMS/FUEL CONSUMPTION 
Fuel conservation measures: the transportation sector. Volume 
Il. Final report, 1:19511 (NSF-RA-N-74-230) 
Fuel conservation measures: the transportation sector. Project 
S/D-9, final report. Volume I, 1:19621 (NSF-RA-N-74-229) 
TRANSPORTATION SYSTEMS/RESEARCH PROGRAMS 
Awards to academic institutions by the Department of 
Transportation in FY 1975, 1:19804 (DOT-TST-76-37) 
Research and development work in the Division of Mechanical 
Engineering, 1975, 1:20296 (NP-20908) 
TRANSPORTATION SYSTEMS/STATISTICS 
Energy statistics. A supplement to the summary of national 
transportation statistics, 1:19620 (DOT-TSC-OST-75-33) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
TRANSURANIUM ELEMENTS/BIOLOGICAL EFFECTS 
Research in radiobiology. Annual report of work in progress in 
the internal irradiation program, 1:21286 (COO-119-250) 
TRANSURANIUM ELEMENTS/CARCINOGENESIS 
Mammalian biology group (Hazards of Pu, *°Po, x radiation, 
™Se, Sn, and '°Cd), 1:21267 (LA-6313-PR) 
TRANSURANIUM ELEMENTS/ELECTROLYSIS 
Process for separately recovering uranium, transuranium 
elements, and fission products of uranium from atomic reactor 
fuel (Patent; electrolytic extraction), 1:18717 
TRANSURANIUM ELEMENTS/HEALTH HAZARDS 
Mammalian biology group (Hazards of Pu, *'°Po, x radiation, 
Se, Co, Sn, and 1:21267 (LA-6313-PR) 
TREES 
See also PINES 
TREES/BIOLOGICAL RADIATION EFFECTS 
Radiosensitivity studies with woody plants. III. Predictions of 
limits of probable acute and chronic LDs» values from 
lognormal distributions of interphase chromosome volumes in 
gymnosperms (Gamma radiation), 1:21225 
TREES/RADIOSENSITIVITY 
Radiosensitivity studies with woody plants. III. Predictions of 
limits of probable acute and chronic LDs» values from 
lognormal distributions of interphase chromosome volumes in 
gymnosperms (Gamma radiation), 1:21225 
TREES/TAXONOMY 
Radiosensitivity studies with woody plants. III. Predictions of 
limits of probable acute and chronic LDs. values from 
lognormal distributions of interphase chromosome volumes in 
gymnosperms (Gamma radiation), 1:21225 
TRIBUTYL PHOSPHATE 
See TBP 
TRIGA TYPE REACTORS/DOSE RATES 
Calibration of standard facilities for use in the Triga-type 
reactors and thermal columns for agricultural and biological 
research. Final report for the period 1 January 1970 - 31 
December 1974, 1:19315 (IAEA-R-885-F) 
TRINO VERCELLESE REACTOR 
See SELNI REACTOR 
TRIPLET PARTICLES 
See QUARKS 
TRITICUM 
See WHEAT 
TRITIUM/ABSORPTION 
Study of tritium removal from fusion reactor blankets of molten 
salt and lithi , 1:22211 (ORNL/TM-5104) 
TRITIUM/DIFFUSION 
Analysis of tritium in the atmosphere released by a CTR 
(Comparison of environmental effects of nuclear and fossil- 
fuel power plants), 1:20882 (BNWL-2000(Pt.3)) 
Environmental effects of a tritium gas release from the Savannah 
River Plant on December 31, 1975, 1:20944 (DP-1415) 
Radiological aspects of environmental tritium (Potential release 
from nuclear power plants), 1:20957 
TRITIUM/GETTERING 
Applicability of chemical getter beds to scavenge tritium from 
inert gases, 1:20192 (UCRL-52034) 
Assessment of a chemical getter for scavenging tritium from an 
inert gas, 1:20193 (UCRL-77728) 
TRITIUM/ION SCATTERING ANALYSIS 
Use of elastic scattering cross section anomalies for depth 
profiling helium and hydrogen isotopes in solids, 1:20177 
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TRITIUM/ISOTOPIC EXCHANGE 
Tritium incorporation at specific positions in benzo[a]pyrene, 
1:20280 
TRITIUM/MATERIALS HANDLING 
Application of quality assurance guidelines to the high pressure 
gas system, building 331 (LLL facility for filling pressure 
vessels with tritium), 1:20371 (UCID-17057) 
TRITIUM/MONITORING 
Analysis of tritium in the atmosphere released by a CTR, 
1:22259 (ERDA-92( Vol.2)) 
TRITIUM/RADIATION MONITORING 
Design of a digital logarithmic ratemeter circuit (For plastic 
scintillation flow counter for measuring tritiated water vapor 
in air), 1:20676 
TRITIUM/RADIOACTIVE WASTE DISPOSAL 
Monsanto/Mound Laboratoty tritium effluent control systems, 
1:18726 (ERDA-92(Vol.2)) 
TRITIUM/RADIOACTIVE WASTE MANAGEMENT 
Monsanto Mound Laboratory tritium waste control technology 
development program, 1:18727 (ERDA-92(Vol.2)) 
TRITIUM/RADIOECOLOGICAL CONCENTRATION 
Environmental effects of a tritium gas release from the Savannah 
River Plant on December 31, 1975, 1:20944 (DP-1415) 
TRITIUM/RADIONUCLIDE MIGRATION 
Migration of tritium from a nuclear waste burial site, 1:20998 
(ERDA-92(Vol.2)) 
TRITIUM/TARGETS 
Special target preparation techniques for Chalk River nuclear 
physics, 1:20632 (AECL-5503) 
TRITIUM COMPOUNDS/CHEMICAL PREPARATION 
Tritium incorporation at specific positions in benzo[a]pyrene, 
1:20280 
TRITIUM IONS/RANGE 
Computer studies of the penetration depth of low-energy light 
ions in solids (10 eV to 20 keV H, T, and He ions), 1:21847 
TRITIUM TARGET/ALPHA REACTIONS 
Phase shift analysis of nD, nT, DD, DT, TT, aD, and aT cross 
sections, 1:21730 
TRITIUM TARGET/DEUTERON REACTIONS 
Energy from charged particle reactions among light nuclei, 
1:21728 
Phase shift analysis of nD, nT, DD, DT, TT, aD, and aT cross 
sections, 1:21730 
Polarization and polarization transfer in the *H(d, n)*He reaction 
at 7 MeV, 1:21732 
TRITIUM TARGET/NEUTRON REACTIONS 
Phase shift analysis of nD, nT, DD, DT, TT, aD, and aT cross 
sections, 1:21730 
TRITIUM TARGET/PION MINUS REACTIONS 
Photon spectrum in pion capture on tritium, 1:21726 (LBL- 
4268) 
TRITIUM TARGET/TRITON REACTIONS 
Phase shift analysis of nD, nT, DD, DT, TT, aD, and aT cross 
sections, 1:21730 
TRITON REACTIONS/ELASTIC SCATTERING 
Phase shift analysis of nD, nT, DD, DT, TT, aD, and aT cross 
sections, 1:21730 
TRITON REACTIONS/INELASTIC SCATTERING 
Phase shift analysis of nD, nT, DD, DT, TT, aD, and aT cross 
sections, 1:21730 
TRITON REACTIONS/STRIPPING 
Experiments with polarized beams: nuclear moments of ®Li, 
1:21736 (COO-3274-20) 
TRIUMF CYCLOTRON/ELECTROMAGNETS 
Commissioning and performance of the TRIUMF Cyclotron 
magnet, 1:20602 
TROMBAY R-5 REACTOR/REACTOR COOLING SYSTEMS 
Report on the studies on the corrosion behaviour of the 
constructional materials for the gate cooling system, 1:19125 
(BARC/I-326) 
TROMBAY R-5 REACTOR/REACTOR MATERIALS 
Report on the studies on the corrosion behaviour of the 
constructional materials for the gate cooling system, 1:19125 
(BARC/I-326) 
TROPOSPHERE/ELECTRIC FIELDS 
A theoretical study of electrical coupling between the 
troposphere, ionosphere, and magnetosphere. Technical report 
(Mapping of thundercloud electric fields), 1:21437 (PB- 
243445) 
TROPOSPHERE/SIMULATION 
Comment on ‘'the relative concentrations of radon daughter 
products in surface air and the significance of their ratios’’ by 
C. Rangarajan, S. Gopalakrishnan, V. R. Chandrasekaran, and 
C. D. Eapen, 1:20956 
TRUCKS/DIESEL ENGINES 
Bottoming cycle for trucks, 1:19826 (TEC-76/002) 


TUNGSTATES/MAGNETIC PROPERTIES 


TRUCKS/FUEL ECONOMY 

Fuel economy test results, 1:19835 (TEC-76/002) 

Potential for motor vehicle fuel economy improvement. Report 
to the Congress. Special Congressional report, Jun-Oct 1974, 
1:19827 (PB-241770) 

Study of potential for motor vehicle fuel economy improvement. 
Truck and Bus Panel report No. 7. Special Congressional 
report, Jun-Oct 1974, 1:19832 (PB-241777) 

Upgrade programs for automobiles and trucks, 1:19849 (TEC- 
76/002) 

TRUCKS/GAS TURBINES 

Automotive gas turbine ceramic regenerator design and 
reliability program. Annual report, October 1, 1974-June 30, 
1975, 1:19842 (COO-2630-1) 

Automotive gas turbine ceramic regenerator design and 
reliability program. Progress report, October 1, 1975- 
December 31, 1975, 1:19843 (COO-2630-8) 

Gas turbines: ceramic regenerator design and reliability, 1:19847 
(TEC-76/002) 

TRUCKS/REGULATIONS 

Policy assessment of the 55 mile per hour speed limit. Final 

report, Aug 1974-Jun 1975, 1:19544 (PB-243481/9ST) 
TRUCKS/RESEARCH PROGRAMS 

Automotive energy efficiency program (AEEP), 1:19809 (TEC- 
76/002) 

ERDA plans for vehicle systems, 1:19833 (TEC-76/002) 

TRYPSIN/INACTIVATION 
Radical scavenging and mechanism of the action of chemical 
protectors in the organism, 1:21194 (ERDA-tr-99) 
TTF-TCNQ 
( Tetrathiafulvalene tetracyanoquinodimethane.) 
TTF-TCNQ/PHASE TRANSFORMATIONS 

Neutron-scattering study of the 38- and 54-K phase transitions in 
deuterated tetrathiafulvalene-tetracyanoquinodimeth (TTF- 
TCNQ), 1:20139 

TUBES 

(For objects of tubular shape; not for DRIFT TUBES, 

ELECTRON TUBES or IMAGE STORAGE TUBES.) 
TUBES/FAILURES 

Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 

TUBES/MECHANICAL VIBRATIONS 

Dynamic analysis of fluid-conveying pipes, 1:19131 (ANL-75- 
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TUBES (CONDUITS) 
See PIPES 
TUFF/SORPTIVE PROPERTIES 
Preliminary results of experimental work in the radionuclide 
migration program. The sorption character of tuffaceous rocks 
in a ‘’static’’ versus ‘’dynamic’’ mode of testing, 1:20984 
(UCID-17064) 
TUMAN DEVICES/ADIABATIC COMPRESSION HEATING 
Heating and thermoinsulation of the plasma column in adiabatic 
compression in the Tuman-2 device, 1:21877 (CONF-750905- 


Pl) 
TUMAN DEVICES/MAGNETIC COMPRESSION 
Experiments on plasma compression in the Tuman-2 device, 
1:21876 (CONF-750905-P1) 
TUMAN DEVICES/PLASMA HEATING 
Plasma compression in Tuman-2 unit, 1:21975 
TUMOR CELLS/BIOCHEMICAL REACTION KINETICS 
Characteristics of the uridine uptake system in normal and 
polyoma transformed hamster embryo cells, 1:21091 (UR- 
3490-869) 
Wasting of 18 S ribosomal RNA by human myeloma cells 
cultured in adenosine, 1:21111 
TUMOR CELLS/BIOLOGICAL EFFECTS 
Response of Wistar and Wistar/Furth rats to the Dunning 
leukemia IRC 741, 1:21176 
TUMOR CELLS/CELL PROLIFERATION 
Biophysics and instrumentation group (Flow systems 
instrumentation for rapid cell analysis), 1:21119 (LA-6313- 
PR) 
TUMOR CELLS/CYTOLOGY 
Cytological detection of cervical carcinoma with new 
cytochemical markers and flow microanalysis (Mithramycin, 
chromomycin), 1:21120 (UCRL-77469) 
TUMOR CELLS/DIAGNOSTIC TECHNIQUES 
Cytological detection of cervical carcinoma with new 
cytochemical markers and flow microanalysis (Mithramycin, 
chromomycin), 1:21120 (UCRL-77469) 
TUMORS 
See NEOPLASMS 
TUNGSTATES/ELECTRIC CONDUCTIVITY 
New solid conductors of Na* and K* ions (NaTaWO,; NaTa,O,F 
; NaSbO,; Na and K niobates), 1:19437 


TUNGSTATES/MAGNETIC PROPERTIES 


TUNGSTATES/MAGNETIC PROPERTIES 

Magnetic structure of Ba,MnWO,, 1:20137 

TUNGSTEN/BONDING 

Durability of adhesive bonds to uranium alloys, tungsten, 

tantalum, and thorium, 1:19900 (Y-2052) 
TUNGSTEN/ION MICROSCOPY 

Time-of-flight atom-probe field-ion microscope for the study of 

defects in metals. Report No. 2357, 1:19962 (COO-3158-36) 
TUNGSTEN/NEUTRON REACTIONS 

Cross sections for forward-angle elastic scattering of 7.55 MeV 

neutrons: a survey. Final report, 1:21737 (AD-A-008014) 
TUNGSTEN/NEUTRON SOURCES 

Controlled thermonuclear research. Progress report, July- 
December, 1975 (Materials testing; neutron damage 
displacement cross sections up to 20 MeV), 1:22304 (HEDL- 
TME-76-7) 

TUNGSTEN/PHYSICAL RADIATION EFFECTS 

Defects in metal crystals. Progress report, May 1, 1975-April 30, 
1976, 1:20021 (COO-3158-48) 

Radiation effects on BCC metals and alloys. Progress report, 
January 1, 1975-November 30, 1975 (V ion-irradiated Mo; 
neutron-irradiated Nb, Nb-1Zr, W, and W-25 Re), 1:20019 
(COO-2093-32) 

TUNGSTEN/POROSITY 

Determination of porosity of sintered tungsten compacts used in 

magnetrons, 1:19922 
TUNGSTEN/SPUTTERING 

Sputtering measurements on controlled thermonuclear reactor 

materials using Auger electron spectroscopy, 1:22321 
TUNGSTEN/WORK FUNCTIONS 

Structure and electronic properties o: 
—_ films on surfaces of refractory metals, 1:19683 rm 
66621) 

TUNGSTEN 186 TARGET/NEUTRON REACTIONS 
Neutron capture cross sections from 0.1 to 3 MeV by activation 
measurements, 1:21796 
TUNGSTEN ALLOYS 
See also HASTELLOY X 
TUNGSTEN BASE ALLOYS 

Mechanics of long-rod penetration at high angles of obliquity (U 

and W alloy penetrators; armor), 1:19889 (UCRL-77941) 
TUNGSTEN ALLOYS/BONDING 

Durability of adhesive bonds to uranium alloys, tungsten, 
tantalum, and thorium (U-Nb; Ta-10 percent W), 1:19900 (Y- 
2052) 

TUNGSTEN ALLOYS/ELECTRIC CONDUCTIVITY 

Electrical and thermoemission properties of alloys of lanthanum 
and cerium hexaborides with transition metals, 1:20079 
(AD/A-005980) 

TUNGSTEN ALLOYS/MICROHARDNESS 

Interpretation of microhardness of phases in multiphase 

materials using continuum plasticity analysis, 1:19941 
TUNGSTEN ALLOYS/MICROSTRUCTURE 

Microstructural analyses of biomaterials (Co-Cr-Mo; Co-Cr-Ni- 

W; Ti-6AIl-4V), 1:19924 
TUNGSTEN ALLOYS/PHASE STUDIES 

Phase analysis of standard and molybdenum-modified Mar-M509 
(Co-23 percent Cr-10 percent Ni-3-7 percent W-2 percent 
Mo-3 percent Ta), 1:19917 

TUNGSTEN ALLOYS/PHYSICAL RADIATION EFFECTS 

Defects in metal crystals. Progress report, May 1, 1975-April 30, 

1976 (W-Re; Pt-Au; Mo-Ti), 1:20021 (COO-3158-48) 
TUNGSTEN ALLOYS/SINTERING 

Preliminary investigation of liquid phase sintering in ferrous 
systems, 1:19894 (LBL-3549) 

TUNGSTEN ALLOYS/THERMOELECTRIC PROPERTIES 

Electrical and thermoemission properties of alloys of lanthanum 
and cerium hexaborides with transition metals, 1:20079 
(AD/A-005980) 

TUNGSTEN BASE ALLOYS/ION MICROSCOPY 

Time-of-flight atom-probe field-ion microscope for the study of 
defects in metals. Report No. 2357 (W-25 at.% Re), 1:19962 
(COO-3 158-36) 

TUNGSTEN BASE ALLOYS/PHYSICAL RADIATION 

EFFECTS 

Radiation effects on BCC metals and alloys. Progress report, 
January 1, 1975-November 30, 1975 (V ion-irradiated Mo; 
neutron-irradiated Nb, Nb-1Zr, W, and W-25 Re), 1:20019 
(COO-2093-32) 

TUNGSTEN IONS/CHANNELING 

Physical state of implanted W in copper, 1:21846 
TUNGSTEN IONS/RANGE 

Physical state of implanted W in copper, 1:21846 
TURBINE BLADES 

Wind power plant (Patent), 1:19009 
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TURBINE BLADES/MATERIALS TESTING 
High temperature gas turbine engine component materials 
testing program. Quarterly progress report No. 1, June 27- 
September 28, 1975, 1:18501 (FE-1765-4) 
TURBINE BLADES/PERFORMANCE TESTING 
Application of composite bearingless rotor concept to wind 
turbine rotor. Progress report, June 3, 1975-October 31, 1975, 
1:19003 (COO-2614-1) 
TURBINES 
See also GAS TURBINES 
TURBINES/CONTROL SYSTEMS 
Load control system especially adapted for a HTGR power plant 
turbine (Patent), 1:19113 
TURBINES/EFFICIENCY 
Hot-water reaction turbine, 1:18885 (UCRL-Trans-10797) 
Performance test of a bladeless turbine for geothermal 
applications, 1:18977 (UCID-17068) 
TURBINES/OPERATION 
Hot-water reaction turbine, 1:18885 (UCRL-Trans-10797) 
TURBINES/PERFORMANCE TESTING 
Performance test of a bladeless turbine for geothermal 
applications, 1:18977 (UCID-17068) 
TURBOGENERATORS/DESIGN 
Hydroelectric generating system, 1:18884 
TURBOGENERATORS/OPERATION 
Hydroelectric generating system, 1:18884 
TURBULENT FLOW/MATHEMATICAL MODELS 
Thermal pollution in a bounded waterway, 1:21055 
TURKISH REACTOR-1 
See TR-1 REACTOR 
TURNIPS 
See BRASSICA 
TWO-COMPONENT TORUS/REACTIVITY 
Reactivities for two-component fusion calculations, 1:22256 
TWO-COMPONENT TORUS/THERMONUCLEAR REACTIONS 
Reactivities for two-component fusion calculations, 1:22256 
TWO-COMPONENT TORUS/TRANSPORT THEORY 
Energy multiplication and transport in a two-component torus, 
1:22059 (CONF-750905-P1) 
TWO-PHASE FLOW/MATHEMATICAL MODELS 
Study on flow instabilities in two-phase mixtures, 1:19238 
(ANL-76-23) 
Water-steam model for LOCA studies, 1:19385 (FRRSR-2) 
TYPE-II SUPERCONDUCTORS/MICROSTRUCTURE 
Influence of precipitation density and particle size on the 
conductivity of NbTi superconductors, 1:19907 (AED-CONF- 
75-170-013) 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


U 
UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 


See LAWRENCE LIVERMORE LABORATORY 
UHV AC SYSTEMS/POWER TRANSMISSION LINES 
Audible noise generation of individual subconductors of 
transmission line conductor bundles, 1:19057 
UHV AC SYSTEMS/RESEARCH PROGRAMS 
Transmission and Distribution Division research progress report, 
1:19052 (EPRI-TD-2) 
ULTRACENTRIFUGES 
Nuclear energy: the problem. Parliament fails to take up the 
ultracentrifuge development, 1:19383 (K-Trans-81) 
ULTRASONIC TESTING/DATA PROCESSING 
Calculational model for the shear wave echo from subsurface 
planar flaws, 1:20517 (KAPL-P-4044) 
ULTRASONIC TESTING/ELECTRONIC EQUIPMENT 
Production ultrasonic NDT-system (9 Jun 1969) (Engineering 
Materials) (71 drawings including parts lists), 1:20514 
(CAPE-2455) 
ULTRASONIC WAVES/BIOLOGICAL EFFECTS 
Fundamental and applied aspects of nonionizing radiation. 
Conference held at Rochester, New York, June 5-7, 1974 
(Book), 1:21307 
ULTRASONICS 
See ULTRASONIC WAVES 
ULTRAVIOLET RADIATION 
See also FAR ULTRAVIOLET RADIATION 
ULTRAVIOLET RADIATION/DOSIMETRY 
Direct-response ultraviolet dosimeter utilizing 
thermoluminescent magnesium oxide (Patent), 1:20745 
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UNDERGROUND POWER TRANSMISSION/RESEARCH 
PROGRAMS 
Environmentally related work at EPRI, 1:19609 
UNIFIED GAUGE MODELS/MASS 
Fermion number conservation in supersymmetric lagrangians, 
1:21599 (CONF-750636-P1) 
UNILAC/BEAM SEPARATORS 
Calculation and measurement of the effective length of two 
interacting magnets (POISSON program), 1:20608 
UNILAC/ELECTROMAGNETS 
Stepping coil setup for a quick determination of multipoie 
coefficients of quadrupole magnets, 1:20609 
UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 
UNITED KINGDOM/COAL INDUSTRY 
Coal production and research policy in the U. K., 1:18398 
UNITED KINGDOM/COAL MINES 
Safety in mines. Progress and practice in the UK, 1:18592 
UNITED KINGDOM/COAL MINING 
Recent developments in the U. K., 1:18556 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE/GRAVITATIONAL WAVES 
Communication of M. J. Rees (Long wavelength gravitational 
waves), 1:21394 
UNIVERSE/MASS 
Communication of M. J. Rees (Long wavelength gravitational 
waves), 1:21394 
Masses of the galaxies and the mass-energy in the Universe, 
1:21393 
UNIVERSITY OF WISCONSIN TOKAMAK 
See UWMAK DEVICES 
URACILS 
See also BUDR 
URIDINE 
URACILS/BIOCHEMICAL REACTION KINETICS 
Energy transfer mechanisms in photobiological reactions. 
Progress report, | August 1975-30 April 1976, 1:21083 
(COO-875-176) 
URACILS/OXIDATION 
Energy transfer mechanisms in photobiological reactions. 
Progress report, | August 1975-30 April 1976, 1:21083 
(COO-875-176) 
URACILS/RADIOLYSIS 
ESR of hydrogen addition radicals in single crystals of 1- 
methylcytosine and 1-methyluracil (Gamma radiation), 
1:20260 
URAGAN STELLARATOR/ICR HEATING 
Transformation of electron sound waves in a hot-ion plasma, 
1:21921 (CONF-750905-P1) 
URANIUM 
See also DEPLETED URANIUM 
ENRICHED URANIUM 
HIGHLY ENRICHED URANIUM 
NATURAL URANIUM 
URANIUM-ALPHA 
URANIUM/ADSORPTION 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
URANIUM/AVAILABILITY 
Survey of United States uranium marketing activity, 1:19492 
(ERDA-76-46) 
URANIUM/DEPOSITION 
Vaporization of uranium and uranium carbides under vacuum, 
1:19902 (UCRL-Trans-11015) 
URANIUM/ELASTICITY 
Bauschinger effect in uranium (Rarefaction waves), 1:19936 
(UCID-17105) 
URANIUM/ELECTROLYSIS 
Process for separately recovering uranium, transuranium 
elements, and fission products of uranium from atomic reactor 
fuel (Patent; electrolytic extraction), 1:18717 
URANIUM/ENVIRONMENTAL EFFECTS 
Biomedical and Environmental Research Program of the LASL 
Health Division. Progress report, January-December 1975, 
1:21266 (LA-6313-PR) 
Environmental studies group, 1:20894 (LA-6313-PR) 
URANIUM/EXPLORATION 
Natural gamma radiation borehole logging system (Patent), 
1:18685 
URANIUM/MARKET 
Survey of United States uranium marketing activity, 1:19492 
(ERDA-76-46) 
URANIUM/PHOTOIONIZATION 
CO, laser ionization of very > lying valence states in atomic 
uranium, 1:20279 (UCRL-77535) 


URANIUM 235 TARGET/NEUTRON REACTIONS 


URANIUM/PLASTICITY 
Bauschinger effect in uranium (Rarefaction waves), 1:19936 
(UCID-17105) 
URANIUM/PRECIPITATION 
Recovery of fluorine, uranium, and rare earth metal values from 
phosphoric acid by-product brine raffinate (Patent), 1:18688 
URANIUM/SEPARATION PROCESS 
Thermodynamics of nitride formation in liquid U-Gd-Sn alloys, 
1:20010 
URANIUM/SOLVENT EXTRACTION 
Solvent extraction in HTGR reprocessing. Interim development 
report, 1:18705 (GA-A-13835) 
URANIUM/TARGETS 
Measure of uniformity of fissile material targets by the fission 
track method, 1:20627 (AECL-5503) 
URANIUM 233/BREEDING 
233) breeding and neutron multiplying blankets for fusion 
reactors, 1:22212 (UCRL-77284) 
URANIUM 233/FISSION 
Alternative materials for microfission target pellets, 1:19236 
URANIUM 233 TARGET/FISSION YIELD 
Fast reactor fission yields for *°U, **U, **Pu, and 
recommendations for the determination of burnup on FBR 
mixed oxide fuels, 1:21820 
URANIUM 233 TARGET/NEUTRON REACTIONS 
Fast reactor fission yields for *°U, **U, **U, and 
recommendations for the determination of burnup on FBR 
mixed oxide fuels, 1:21820 
Monte Carlo analysis of direct measurements of the thermal eta 
(.025 eV) for and *°U, 1:21789 
Monte Carlo analysis of manganese bath measurements of eta of 
and *5U using thermalized neutrons, 1:21790 
Neutron-induced fission cross sections of *°U, *“U, **U, and 
238) with respect to 1:21814 
URANIUM 234/GAMMA SPECTRA 
Gamma spectra of the 234, 235, and 238 uranium isotopes 
(Tables, curves), 1:21784 (Y-2016) 
URANIUM 234 TARGET/NEUTRON REACTIONS 
Neutron-induced fission cross sections of *°U, and 
238 with respect to *U, 1:21814 
URANIUM 235/CRITICALITY 
Role of criticality models in ANSI standards for nuclear 
criticality safety, 1:20368 (CONF-760622-18) 
URANIUM 235/ELECTROMAGNETIC ISOTOPE 
SEPARATION 
Method and apparatus for extracting ions from a partially 
ionized plasma, using a magnetic field gradient (Patent), 
1:18694 (UCRL-Trans-11021) 
URANIUM 235/GAMMA SPECTRA 
Gamma spectra of the 234, 235, and 238 uranium isotopes 
(Tables, curves), 1:21784 (Y-2016) 
URANIUM 235/GAS CENTRIFUGATION 
Vacuum system of the Almelo isotope separation plant in the 
Netherlands, 1:18692 (K-Trans-82) 
URANIUM 235/ISOTOPE SEPARATION 
Process and apparatus for separating isotopes such as ***U 
(Patent), 1:18691 (UCRL-Trans-11001) 
URANIUM 235/LASER ISOTOPE SEPARATION 
Method and apparatus for extracting ions from a partially 
ionized plasma, using a magnetic field gradient (Patent), 
1:18694 (UCRL-Trans-11021) 
Method and apparatus for the separation of isotopes (Patent), 
1:18696 
Process for separation of isotopes by selective excitation 
(Patent), 1:18693 (UCRL-Trans-11019) 
Wide angle isotope separator (Patent), 1:18695 
URANIUM 235/NEUTRON REACTIONS 
Evaluation for ENDF/B-IV of the neutron cross sections for **U 
from 82 eV to 25 keV, 1:21799 (ORNL-4955) 
URANIUM 235 TARGET/FISSION YIELD 
Fast reactor fission yields for **U, **U, **U, **Pu, and 
recommendations for the determination of burnup on FBR 
mixed oxide fuels, 1:21820 
URANIUM 235 TARGET/HEAVY ION REACTIONS 
Classical microscopic description of fast heavy-ion collisions 
(Particle density, *** U + ** U head on collisons), 1:21780 
(CONF-760424-4) 
URANIUM 235 TARGET/NEUTRON REACTIONS 
235[) fission cross section measurements relative to neutron- 
proton scattering (0.8 to 20 MeV), 1:21819 
Average number of prompt neutrons, anti v/sub p’/, from 
neutron induced fission of **U between 0.2 and 1.4 MeV, 
1:21806 
Capture-to-fission ratio of **U from the measurement of low- 
energy y-rays, 1:21792 
Fast neutron fission spectrum measurement of **U at 0.52 MeV 
incident neutron energy, 1:21801 


URANIUM 235 TARGET/NEUTRON REACTIONS 


Fast reactor fission yields for and 
recommendations for the determination of burnup on FBR 
mixed oxide fuels, 1:21820 

Fission cross section of **U for Na-Be photoneutrons, 1:21802 

ee structure in the keV fission cross section of *U, 
1:2181 

Measurement of the fission cross section of *°U from | keV to | 
MeV, 1:21805 

Measurement of the #*U/*5U fission cross-section ratio, 1:21809 

Monte Carlo analysis of direct measurements of the thermal eta 
(.025 eV) for and *U, 1:21789 

Monte Carlo analysis of manganese bath measurements of eta of 
23) and *5U using thermalized neutrons, 1:21790 

Precision measurement of prompt fission neutron spectra of 
235, 38U, and **Pu (0.10, 0.18, 0.53, 2.07 MeV), 1:21810 

Quantum numbers of low lying neutron resonances in *°U, 
1:21812 

Spin determination of resonances in *U, 1:21811 

URANIUM 236/CAPTURE-TO-FISSION RATIO 

Capture-to-fission ratio of ***U from the measurement of low- 

energy y-rays, 1:21792 
URANIUM 236/LASER ISOTOPE SEPARATION 

Process for separation of isotopes by selective excitation 

(Patent), 1:18693 (UCRL-Trans-11019) 
URANIUM 236 TARGET/NEUTRON REACTIONS 

Neutron cross-section measurements on 7%U, 1:21786 

Neutron-induced fission cross sections of and 
238U with respect to *5U, 1:21814 

URANIUM 238/GAMMA SPECTRA 

Gamma spectra of the 234, 235, and 238 uranium isotopes 

(Tables, curves), 1:21784 (Y-2016) 
URANIUM 238/GAS CENTRIFUGATION 

Vacuum system of the Almelo isotope separation plant in the 
Netherlands, 1:18692 (K-Trans-82) 

URANIUM 238/LASER ISOTOPE SEPARATION 

Method and apparatus for the separation of isotopes (Patent), 
1:18696 

Wide angle isotope separator (Patent), 1:18695 

URANIUM 238/LEVEL WIDTHS 
Neutron resonance parameters of 7**U, 1:21788 
URANIUM 238 TARGET/FISSION YIELD 

Fast reactor fission yields for **U, Pu, and 
recommendations for the determination of burnup on FBR 
mixed oxide fuels, 1:21820 

URANIUM 238 TARGET/NEUTRON REACTIONS 

Energy spectra of secondary neutrons from the **U(n,2n) and 
(n,3n) reactions, 1:21797 

Fast reactor fission yields for and 
recommendations for the determination of burnup on FBR 
mixed oxide fuels, 1:21820 

Intermediate structure in the **U neutron capture cross section, 
1:21794 

Measurement of the **U capture cross section shape in the 
neutron energy region 20 to 550 keV, 1:21793 

Measurement of the ***U/*5U fission cross-section ratio, 1:21809 

Neutron capture cross sections from 0.1 to 3 MeV by activation 
measurements, 1:21796 

Neutron-induced fission cross sections of °U, *U, 7*U, and 
238) with respect to *°U, 1:21814 

p-wave assignment of ***U neutron resonances, 1:21787 

Precision measurement of prompt fission neutron spectra of 
and *Pu (0.10, 0.18, 0.53, 2.07 MeV), 1:21810 

Preliminary fission product energy release measurements for 
thermal neutron fission of #*U, 1:21800 (ORNL/TM-5273) 

Sub-barrier fission in **U, 1:21815 

URANIUM 238 TARGET/PHOTONUCLEAR REACTIONS 

Energy spectrum of delayed neutrons from photo-fission of **U, 

1:21818 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 

Mechanics of long-rod penetration at high angles of obliquity (U 

and W alloy penetrators; armor), 1:19889 (UCRL-77941) 
URANIUM ALLOYS/NITRIDATION 

Thermodynamics of nitride formation in liquid U-Gd-Sn alloys, 

1:20010 
URANIUM ALLOYS/SAFEGUARDS 

Application of gamma spectrometry technique in combination 
with weighing for material balance taking in the production of 
highly enriched U-AI fuel. Final report for the period 15 July 
1973 - 1 March 1975, 1:18793 (IAEA-R-1358-F) 

URANIUM BASE ALLOYS 
See also MULBERRY 
URANIUM BASE ALLOYS/BONDING 

Durability of adhesive bonds to uranium alloys, oe. 

ama and thorium (U-Nb; Ta-10 percent W), 1:19900 (Y- 
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URANIUM BASE ALLOYS/DIFFUSION WELDING 

Joining uranium to steel, 1:19899 (Y-2041) 

URANIUM BASE ALLOYS/DUCTILITY 

Effect of the relative humidity in test atmospheres on uranium- 
and uranium-2.25% niobium alloys, 1:19938 
(¥- ) 

URANIUM BASE ALLOYS/MECHANICAL PROPERTIES 

Uranium alloys with a low vanadium content (0.20% V; 25 to 
600°C), 1:19939 (UCRL-Trans-10775) 

URANIUM BASE ALLOYS/PHASE TRANSFORMATIONS 

Uranium alloys with a low vanadium content (0.20% V; 25 to 
600°C), 1:19939 (UCRL-Trans-10775) 

URANIUM BASE ALLOYS/SOLVENT PROPERTIES» 

Solubility of hydrogen and deuterium in a uranium-mol ybd 
alloy (Uranium-0.222 mole fraction molybdenum =. 700- 
1350°K), 1:19982 

URANIUM BASE ALLOYS/STRESS CORROSION 

Stress-corrosion cracking of a uranium 6-weight percent niobium 

alloy, 1:19998 (RFP-2429) 
URANIUM CARBIDES/DEPOSITION 

Vaporization of uranium and uranium carbides under vacuum 
(UC and UC,), 1:19902 (UCRL-Trans-11015) 

URANIUM CARBIDES/ELECTRIC CONDUCTIVITY 

Electrical and thermal transport properties of uranium and 
plutonium carbides, 1:20075 (LA-6096) 

URANIUM CARBIDES/MECHANICAL PROPERTIES 

Elastic, diffusional, and mechanical properties of carbide and 

nitride nuclear fuels-a review, 1:20073 
URANIUM CARBIDES/PHYSICAL PROPERTIES 

Chemical Engineering Division, reactor safety and physical 
property studies annual report, July 1974-June 1975, 1:19331 
(ANL-75-45) 

URANIUM CARBIDES/PHYSICAL RADIATION EFFECTS 

Observations on the microstructures of mixed carbide fuel 
irradiated up to 10% burn up of heavy atoms, 1:20099 

Postirradiation results and evaluation of helium-bonded uranium- 
plutonium carbide fuel elements irradiated in EBR-II. Interim 
report (LMFBR), 1:19153 (LA-6249-MS) 

URANIUM CARBIDES/SINTERING 

Fast reactor programme. Combined second and third quarters 

1975 progress report, 1:19353 (EURFNR-1324) 
URANIUM CARBIDES/SYNTHESIS 

Nuclear fue! and process of preparation thereof (Patent), 

1:18702 
URANIUM CARBIDES/THERMAL CONDUCTIVITY 

Electrical and thermal transport properties of uranium and 
plutonium carbides, 1:20075 (LA-6096) 

URANIUM COMPLEXES/CHEMICAL PREPARATION 
Preparation and spectral properties of actinide(IV )-hexaiodo 
complexes (Infrared and Raman data at 85° and 300°K), 

1:20284 
URANIUM COMPLEXES/INFRARED SPECTRA 

Preparation and spectral properties of actinide(IV )-hexaiodo 
complexes (Infrared and Raman data at 85° and 300°K), 
1:20284 

URANIUM COMPLEXES/RAMAN SPECTRA 

Preparation and spectral properties of actinide(IV )-hexaiodo 
complexes (Infrared and Raman data at 85° and 300°K), 
1:20284 

URANIUM DEPOSITS/AERIAL PROSPECTING 

Report on airborne radioactivity surveys and the uranium 
deposits in the Red River region of Texas and Oklahoma , 
1:18681 (GJBX-13(76)) 

URANIUM DEPOSITS/EXPLORATION 

Savannah River Laboratory quarterly report, January-March 
1976. Hydrogeochemical and stream sediment reconnaissance: 
eastern United States. National Uranium Resource Evaluation 
program (National Uranium Resource Evaluation; SRL 
hydrogeochemical reconnaissance of eastern USA), 1:18680 
(DPST-76-138-1) 

Uranium exploration expenditures in 1975 and plans for 1976- 
77, 1:18682 (GJO-103(76)) 

Uranium hydrogeochemical survey (NURE) quarterly report, 
July 1, 1975-September 30, 1975 (National Uranium 
Resource Evaluation), 1:18683 (UCID-16911-75-3) 

Uranium hydrogeochemical survey (NURE) quarterly report, 
October 1, 1975-December 31, 1975 (National Uranium 
Resource Evaluation), 1:18684 (UCID-16911-75-4) 

URANIUM DEPOSITS/GEOLOGICAL SURVEYS 

Uranium favorability of tertiary sedimentary rocks of the lower 
Spokane River Valley and of northern Spokane County, 
Washington (Measurement and sampling of surface sections, 
collection of samples from isolated outcrops, chemical and 
mineralogical analyses of samples, and examination of 
available water well lithologic logs), 1:18676 (GJBX-1(76)) 


OCTOBER 1976 


Uranium favorability of tertiary sedimentary rocks of the 
western Okanogan highlands and of the upper Columbia River 
valley, Washington (Measurement and sampling of surface 
sections, collection of samples from isolated outcrops, and 
chemical and mineralogical analyses of samples; no known 
uranium deposits), 1:18677 (GJBX-2(76)) 

URANIUM DEPOSITS/PROSPECTING 
Raw data from orientation studies in crystalline rock areas of the 

southeastern United States (Maps, tables of field data and 
analytical data for sections of North and South Carolina and 
Georgia, previously reported sites of uranium mineralization), 
1:18678 (GJBX-9(76)) 

URANIUM DIOXIDE/BURNUP 
Fast reactor fission yields for **U, and 

recommendations for the determination of burnup on FBR 
mixed oxide fuels, 1:21820 

URANIUM DIOXIDE/FABRICATION 

Experience in fabrication of LWR recycle fuel (PuO,-UO,), 
1:19257 (IAEA-175) 

URANIUM DIOXIDE/NUCLEAR MATERIALS MANAGEMENT 

Methods for the accountability of uranium dioxide, 1:18796 
(PB-241763) 

URANIUM DIOXIDE/PHASE STUDIES 

Investigations of the ternary uranium-zirconium-oxygen system, 
1:20069 (SAND-76-6027) 

URANIUM DIOXIDE/PHYSICAL PROPERTIES 

Chemical Engineering Division, reactor safety and physical 
property studies annual report, July 1974-June 1975, 1:19331 
(ANL-75-45) 

Properties for LMFBR safety analysis, 1:19132 (ANL-CEN- 
RSD-76-1(Suppl.1)) 

URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
— in mixed-oxide fuel pins, 1:19253 (HEDL-SA- 

970-S) 

LMFBR mixed-oxide fuels development semiannual report, 
1:19150 (HEDL-TME-75-72) 

URANIUM DIOXIDE/PURIFICATION 
Method for removing fluoride ions from UO, powders (Patent; 

pyrohydrolysis), 1:18701 

Removal of chloride and fluoride impurities during fabrication of 
(Pu,U)O/sub 2-x/ fuel pellets, 1:18698 (HEDL-SA-1034) 

URANIUM FLUORIDES 

See also URANIUM HEXAFLUORIDE 

URANIUM FLUORIDES/REDUCTION 

Heterogeneous catalysis in fluoride melts: reduction of 
uranium(V) and niobium(IV) by hydrogen, 1:20277 (CONF- 
760521-1) 

URANIUM HEXAFLUORIDE/PRODUCTION 

Process for the production of uranium hexafluoride (Patent), 
1:18689 

URANIUM ISOTOPES/ISOTOPE SEPARATION 
Expansion of U.S. uranium enrichment capacity. Final 

environmental statement, 1:18690 (ERDA-1543) 

URANIUM ISOTOPES/MASS SPECTROSCOPY 
Preliminary evaluation of a quadrupole mass spectrometer for 

safeguards isotope ratio measurements, 1:18794 (ICP-1085) 

URANIUM MINES/INSPECTION 
Sociological analysis of the reduction of hazardous radiation in 

uranium mines (Activities in Colorado between 1950 and 
1969), 1:21280 (NIOSH-75-171) 

URANIUM MINES/RADIATION MONITORING 

Portable instrument for selectively detecting alpha-particles 
derived from radon (Patent), 1:20678 

URANIUM MINES/RADIOACTIVE WASTE MANAGEMENT 

Radioactive wastes: sources, treatment, and disposal, 1:18723 
(CONF-750733-) 

URANIUM MINES/SAFETY STANDARDS 

Sociological analysis of the reduction of hazardous radiation in 
uranium mines (Activities in Colorado between 1950 and 
1969), 1:21280 (NIOSH-75-171) 
URANIUM NITRATES/CRITICALITY 
Criticality of plutonium-uranium nitrate solutions (LMFBR fuel 
materials), 1:20370 
URANIUM NITRIDES/MECHANICAL PROPERTIES 
Elastic, diffusional, and mechanical properties of carbide and 
nitride nuclear fuels-a review, 1:20073 
URANIUM NITRIDES/SINTERING 
Fast reactor programme. Combined second and third quarters 
1975 progress report, 1:19353 (EURFNR-1324) 
URANIUM ORES/HEALTH HAZARDS 

Potential radiological impact of airborne releases and direct 
gamma radiation to individuals living near inactive uranium 

_ mill tailings piles, 1:21226 (EPA-520/1-76-001) 

URANIUM ORES/IN-SITU PROCESSING 
Underground leaching of uranium ores, 1:18687 (UCRL-Trans- 

10770) 
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URANIUM ORES/LEACHING 
Underground leaching of uranium ores, 1:18687 (UCRL-Trans- 
10770) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 
URANIUM TRIOXIDE 
URANIUM OXIDES/DISSOCIATION ENERGY 
Mass spectrometric determination of dissociation energies of 
high-temperature molecules: ScS, YS, LaS, ZrS, UO, 1:20217 
URANIUM OXIDES/RAMAN EFFECT 
Raman scattering from antiferromagnetic UO,, 1:21490 
URANIUM OXIDES U308/ELECTRON MICROSCOPY 
SEM and XES in high beta-gamma radiation fields, 1:18697 
(DP-MS-75-109) 
URANIUM OXIDES U308/X-RAY SPECTROSCOPY 
SEM and XES in high beta-gamma radiation fields, 1:18697 
(DP-MS-75-109) 
URANIUM RESERVES 
Mineral resources and the environment. Supplementary report: 
reserves and resources of uranium in the United States, 
1:18679 
United States uranium resources: an analysis of historical data, 
1:19501 
URANIUM TRIOXIDE/CHEMICAL PREPARATION 
Proposed fluid bed denitration unit for use with enriched 
uranium, 1:18707 (HW-54805) 
URANIUM TRIOXIDE/PRODUCTION 
Survey of the application for the fluidized-bed UNH denitration 
process at Hanford, 1:18686 (HW-47639) 
URANIUM-ALPHA/PHYSICAL RADIATION EFFECTS 
Blistering and bubble-formation processes observed in a-U thin 
films, 1:20046 
URANYL COMPLEXES/STRUCTURAL CHEMICAL ANALYSIS 
Crystal and molecular structure of uranyl acetate dihydrate 
(Orthorhombic; Pnam), 1:20281 
URANYL NITRATES/DENITRATION 
Proposed fluid bed denitration unit for use with enriched 
uranium, 1:18707 (HW-54805) 
Survey of the application for the fluidized-bed UNH denitration 
process at Hanford, 1:18686 (HW-47639) 
URBAN AREAS/AIR POLLUTION 
Growth of aerosol in an urban plume (METROMEX program), 
1:20883 (BNWL-SA-5537) 
URBAN AREAS/PUBLIC HEALTH 
Setting standards for the public: an historical perspective, 
1:21312 (CONF-751022-) 
UREA/BIOLOGICAL EFFECTS 
Effects of nerve growth factor administration on N-ethyl-N- 
nitrosourea carcinogenesis (Mice, rats), 1:21170 
UREA/RADIOSENSITIVITY EFFECTS 
Effect of N-ethylmaleimide on the response to x rays of 
synchronized HeLa cells, 1:21206 
URIDINE/BIOCHEMICAL REACTION KINETICS 
Characteristics of the uridine uptake system in normal and 
polyoma transformed hamster embryo cells, 1:21091 (UR- 
3490-869) 
Wasting of 18 S ribosomal RNA by human myeloma cells 
cultured in adenosine, 1:21111 
URIDINE/UPTAKE 
Characteristics of the uridine uptake system in normal and 
polyoma transformed hamster embryo cells, 1:21091 (UR- 
3490-869) 
UROGENITAL SYSTEM DISEASES/DIAGNOSIS 
Cytological detection of cervical carcinoma with new 
cytochemical markers and flow microanalysis (Mithramycin, 
chromomycin), 1:21120 (UCRL-77469) 
UROGENITAL SYSTEM DISEASES/NEOPLASMS 
Effects of nerve growth factor administration on N-ethyl-N- 
nitrosourea carcinogenesis (Mice, rats), 1:21170 
US AEC 
See also AMES LABORATORY 
ANL 
BNL 
HAPO 
LASL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
MOUND LABORATORY 
ORNL 
PADUCAH PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
Y-12 PLANT 


US AEC/ACCIDENTS 


US AEC/ACCIDENTS 
Operational accidents and radiation exposure experience within 
the United States Atomic Energy Commission, 1943-1975 
(AEC health and safety during first 32 years), 1:21331 
(WASH-1192(Rev.)) 
US ERDA 
Ex-Assistant Administrator looks back on ERDA's Ist year...and 
ahead to 2nd (Interview with John M. Teem, former AA for 
solar, geothermal, and advanced energy systems), 1:19562 
Role of coal in U.S. energy R and D policy (Coal in national 
energy R and ee eters. 1:19565 (CONF-760217-4) 
US ERDA/BUDG 


Authorizing supplemental appropriations to the Energy Research 


and Development Administration for fiscal year 1976 and the 
transition period. Report by the Joint Committee on Atomic 
Energy, to accompany S. 3108 and H.R. 12388, 1:19558 

US ERDA/ENERGY POLICY 

U.S. Energy Research and Development Administration first 
public meeting on a national plan for energy research, 
development and demonstration: Atlanta, Georgia, October 
20, 21, 1975, 1:19481 (ERDA-48(H-1)) 

U.S. Energy Research and Development Administration second 
public meeting on a national plan for energy research, 
development and demonstration: Seattle, Washington, 
December 2, 3, 1975, 1:19482 (ERDA-48(H-2)) 

US ERDA/LEGISLATION 

Authorizing supplemental appropriations to the Energy Research 
and Development Administration for fiscal year 1976 and the 
transition period. Report by the Joint Committee on Atomic 
Energy, to accompany S. 3108 and H.R. 12388, 1:19558 

US ERDA/PATENTS 

Patent policies affecting ERDA energy programs, 1:19538 
(ERDA-76-16) 

Patent policies affecting ERDA energy programs, 1:19539 
(ERDA-76-16(App.AandB)) 

Patent policies affecting ERDA energy programs, 1:19560 
(ERDA-76-16(App.C,D,andE)) 

US ERDA/RESEARCH PROGRAMS 

Balanced program plan: analysis for biomedical and 
environmental research. Volume 3. Coal extraction, 
processing, and combustion, 1:18591 (ERDA-116) 

Baseline evaluation of vehicle systems, 1:19808 (TEC-76/002) 

Energy from coal, 1:18402 

ERDA plans for vehicle systems, 1:19833 (TEC-76/002) 

Government role on energy conservation R and D, 1:19506 
(CONF-760205-) 

Highway vehicle systems contractors coordination meeting, Ann 
Arbor, Michigan, November 17-18, 1975. Ninth summary 
report (Twenty-four papers), 1:19805 (ERDA-76-61) 

Highway Vehicle Systems, Division of Transportation Energy 
Conservation: overview of status and trends, 1:19806 (TEC- 
76/002) 

US FEA/RESEARCH PROGRAMS 
Government role on energy conservation R and D, 1:19506 
(CONF-760205-) 
US NRC/MANAGEMENT 
Nostaligic ruminative cerebrations, 1:22338 (BNWL-1986) 
US NRC/REACTOR LICENSING 

Nuclear Regulatory Commission issuances, March 1976, 
1:19188 (NRCI-76/3) 

SA 


See also ALASKA 
ARIZONA 
CALIFORNIA 
COLORADO 
FLORIDA 
GEORGIA 
HAWAII 
IDAHO 
ILLINOIS 
IOWA 
KENTUCKY 
LOUISIANA 
MARYLAND 
MASSACHUSETTS 
MICHIGAN 
MINNESOTA 
MISSOURI 
MONTANA 
NEVADA 
NEW JERSEY 
NEW MEXICO 
NORTH DAKOTA 
OKLAHOMA 
OREGON 
PENNSYLVANIA 
PUERTO RICO 
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SOUTH CAROLINA 
SOUTH DAKOTA 
TENNESSEE 


VIRGINIA 
WASHINGTON 
WISCONSIN 
WYOMING 
USA/AIR POLLUTION 

Air pollution indices: a compendium and assessment of indices 

used in the United States and Canada, 1:20897 (NP-20903) 
USA/CLIMATES 

Meteorological and engineering approach to the regionalization 
of tornado wind criteria for nuclear power plant design, 
1:20869 (TID-27015) 

USA/COAL 

Energy extraction from coal in situ: a five-year plan. Volume III 

of III. Resources, 1:19576 (TID-27023-P3) 
USA/COAL GASIFICATION 

Energy extraction from coal in situ: a five-year plan. Volume I 
of Ill. Summary, 1:19574 (TID-27023-P1) 

Energy extraction from coal in situ: a five-year plan. Volume II 
of III. Technical and management, 1:19575 (TID-27023-P2) 

USA/COAL INDUSTRY 

Coal energy prospects, 1:19564 (CONF-760205-) 
USA/COAL MINES 

Coal mine health and safety in the USA, 1:18594 
USA/COAL MINING 

R and D for advanced coal mining technology, 1:18558 
USA/COAL RESERVES 

Coal: energy keystone, 1:19578 

Reserve base of U.S. coals by sulfur content (in two parts). 2. 
The western states, 1:18528 (BM-IC-8693) 

Use of coal and coal-derived fuels in total energy systems for 
MIUS applications. Volume II, 1:18583 (ORNL/HUD/MIUS- 
28) 

USA/ECONOMIC POLICY 
Capital resources for energy through the year 1990, 1:19456 
USA/ELECTRIC POWER 

Electricity market fact sheets by states, 1970 (Fact sheets for 

each state), 1:19599 (ANL/ES-49) 
USA/ENERGY CONSUMPTION 

Energy statistics. A supplement to the summary of national 
transportation statistics, 1:19620 (DOT-TSC-OST-75-33) 

Raising the productivity of energy utilization, 1:19515 

U.S. energy development: four scenarios. Project E, final report, 
1:19530 (NSF-RA-N-74-260) 

USA/ENERGY POLICY 
Coal production and research policy in the USA, 1:18394 
Raising the productivity of energy utilization, 1:19515 
USA/ENERGY SOURCES 

Energy: a radical redirection, 1:19546 

Energy crisis is real (Reasons for importance of energy), 
1:19527 (CONF-760205-) 

Introduction and overview (For conference on public awareness 
of energy), 1:19440 (CONF-760205-) 

USA/ENERGY SUPPLIES 

Energy crisis is real (Reasons for importance of energy), 
1:19527 (CONF-760205-) 

U.S. energy development: four scenarios. Project E, final report, 
1:19530 (NSF-RA-N-74-260) 

USA/GEOCHEMICAL SURVEYS 

Raw data from orientation studies in crystalline rock areas of the 
southeastern United States (Maps, tables of field data and 
analytical data for sections of North and South Carolina and 
Georgia, previously reported sites of uranium mineralization), 
1:18678 (GJBX-9(76)) 

Savannah River Laboratory quarterly report, January-March 
1976. Hydrogeochemical and stream sediment reconnaissance: 
eastern United States. National Uranium Resource Evaluation 
program (National Uranium Resource Evaluation; SRL 

ical reconnaissance of eastern USA), 1:18680 


(DPST-76-1 38-1) 

Uranium hydrogeochemical survey (NURE) quarterly report, 
July 1, 1975-September 30, 1975 (National Uranium 
Resource Evaluation), 18683 (UCID-16911-75-3) 

Uranium hydr | survey (NURE) quarterly report, 
October 1, 1975-December 31, 1975 (National Uranium 
Resource Evaluation), 1:18684 (UCID-16911-75-4) 

USA/GEOLOGIC STRATA 

Alternatives for managing wastes from reactors and post-fission 
operations in the LWR fuel cycle. Volume 5. Appendices, 
1:18725 (ERDA-76-43(Vol.5)) 


2948 
TEXAS 
UTAH 
VERMONT 


OCTOBER 1976 


USA/GEOTHERMAL RESOURCES 
Experimental geothermal research facilities study (phase o). 
Volume 2. Final report, 1:18953 (PB-243756) 
Potential for energy production from geothermal resources, 


1:1 
USA/INTERNATIONAL COOPERATION 

Proposals for international cooperation in nuclear energy. 
Hearing before the Subcommittee on Atomic Energy, 
Congress of the United States, Ninety-Fourth Congress, First 
Session, 1:19493 

USA/METEOROLOGY 

Meteorological and engineering approach to the regionalization 
of tornado wind criteria for nuclear power plant design, 
1:20869 (TID-27015) 

USA/NATURAL GAS DEPOSITS 

Natural gas from unconventional geologic sources (From 
geopressured zones of Gulf of Mexico, Appalachian brown 
shales, tight sands of western basins, and in association with 
coal), 1:18660 (FE-2271-1) 

USA/PLUTONIUM RECYCLE 

Status of plutonium fuel utilization in the United States, 1:19256 

(IAEA-175) 
USA/SALT DEPOSITS 

Alternatives for managing wastes from reactors and post-fission 
operations in the LWR fuel cycle. Volume 5. Appendices, 
1:18725 (ERDA-76-43(Vol.5)) 

USA/SOLAR ENERGY 
Can solar energy provide all our energy needs, 1:19636 
USA/STATISTICS 
Historical statistics of the United States: colonial times to 1970. 
Parts 1 and 2 (Book), 1:19443 
USA/SYNTHETIC FUELS 
Synthetic fuels from coal R and D program, 1:18465 
USA/TRANSPORTATION SYSTEMS 

Energy statistics. A supplement to the summary of national 

transportation statistics, 1:19620 (DOT-TSC-OST-75-33) 
USA/URANIUM 

Survey of United States uranium marketing activity, 1:19492 

(ERDA-76-46) 
USA/URANIUM RESERVES 

Mineral resources and the environment. Supplementary report: 
reserves and resources of uranium in the United States, 
1:18679 

United States uranium resources: an analysis of historical data, 
1:19501 

USA/WATER QUALITY 

Executive summary of critical water problems facing the eleven 
western states. Westwide study, 1:20972 (NP-20890(Summ.)) 

Westwide study report on critical water problems facing the 
eleven western states, 1:21013 (NP-20890) 

USA/WATER RESOURCES 

Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 

Executive summary of critical waiter problems facing the eleven 
western states. Westwide study, 1:20972 (NP-20890(Summ.)) 

Westwide study report on critical water problems facing the 
eleven western states, 1:21013 (NP-20890) 

USA/WIND POWER 
Can solar energy provide all our energy needs, 1:19636 
USSR/COAL GASIFICATION 

Application of gas-chemical calculations to the determination of 
water inflow into sections of coal undergoing gasification, 
1:18471 (UCRL-Trans-11056) 

Borehole drilling and coring in a gasified space, 1:18459 
(UCRL-Trans-11053) 

Drying of gas producer No. 2 by a vertical drainage system in 
the Kuznetsk coal basin (Podzembaz station No. 8), 1:18460 
(UCRL-Trans-11057) 

Dynamics of gas formation during the gasification of a seam of 
brown coal in an experimental gas generator at the Angren 
Podzemgaz station, 1:18469 (UCRL-Trans-11051) 

Fire face in underground gasification, 1:18456 (UCRL-Trans- 
11047) 

Industrial stage of the development of the underground 
gasification of coal, 1:18453 (UCRL-Trans-11083) 

Let's make Prokop’evsk a gasification center (Criticism of 
planned program and suggestion of alternative program), 
1:18450 (UCRL-Trans-11010) 

Loss of gas into the rocks and into the seam being gasified in 
underground coal gasification, 1:18455 (UCRL-Trans-1 1045) 

One of the great victories of Soviet technology: a quarter 
century after Lenin's brilliant idea of underground gasification 
of coal, 1:18451 (UCRL-Trans-11034) 

Question of chemical transformation of UGC gases, 1:18463 
(UCRL-Trans-11054) 


VANADIUM/NEUTRON SOURCES 


Second cycle of tests on underground gasification of coal in the 
Kuzbass, 1:18452 (UCRL-Trans-11031) 

Underground gasification of coal in the USSR and abroad 
(Book; includes work in USA, USSR, UK, Belgium, Italy, 
France, Poland), 1:18458 (UCRL-Trans-1 1008) 

ee gasification of coal in situ, 1:18454 (UCRL-Trans- 
11086) 

Underground gasification of Moscow-region coal, 1:18457 
(UCRL-Trans-1 1081) 

USSR/FOSSIL-FUEL POWER PLANTS 

Planning systems of fuel supply for large thermoelectric power 
stations of the USSR, including mechanization of unloading, 
storing, crushing, and transporting coal from the unloader to 
the boiler bunkers, 1:18564 (ERDA-tr-118) 

USSR/TREATIES 

Authorizing supplemental appropriations to the Energy Research 
and Development Administration for fiscal year 1976 and the 
transition period. Report by the Joint Committee on Atomic 
Energy, to accompany S. 3108 and H.R. 12388, 1:19558 

UTAH/OIL SANDS 

Properties of Utah tar sands: Flat Rock Mesa area, Hill Creek 

deposit, 1:18672 (LERC/RI-76/5) 
UTAH/WATER RESOURCES 

Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 

UWMAK DEVICES 
(University of Wisconsin Tokamak.) 
UWMAK DEVICES/DESIGN 

UWMAK-I: a Wisconsin toroidal fusion reactor design. Volume I 
(Plasma considerations, blanket and shielding, neutronics, 
radiation effects, and safety), 1:22201 (UWFDM-68(Vol.1)) 

UWMaAK-I: a Wisconsin toroidal fusion reactor design. Volume 
II (Power cycles and plant layout), 1:22202 (UWFDM- 
68(Vol.2)) 

UWMAK DEVICES/ICR HEATING 

Fast magnetosonic wave heating at the second ion-cyclotron 

harmonic in tokamak plasmas, 1:21920 (CONF-750905-P1) 
UWMAK DEVICES/MAGNETIC FIELDS 

Magnetic field code for handling general current carrying 

conductors in three dimensions: MAFCO-W, 1:22232 


Vv 


VACCINES/RADIOSTERILIZATION 
Potentials and limitations in the use of ionizing radiation in the 
production of vaccines, 1:21215 (AD-A-014517) 
VACUUM COATING/EQUIPMENT 
Vacuum-coaters construction and applications, 1:19904 
(BNWL-tr-167) 
VACUUM SYSTEMS/DESIGN 
Specification for the delivery of special sections made of 
aluminum alloy for use as vacuum chambers, 1:20668 (SLAC- 
Trans-173) 
VACUUM SYSTEMS/LEAK TESTING 
Vacuum system of the Almelo isotope separation plant in the 
Netherlands, 1:18692 (K-Trans-82) 
VACUUM SYSTEMS/RESEARCH PROGRAMS 
Review of vacuum technology for controlled thermonuclear 
research, January 21-22, 1976. Summary report, 1:22302 
(ERDA-76-62) 
VACUUM ULTRAVIOLET RADIATION 
See FAR ULTRAVIOLET RADIATION 
VALVES/NONDESTRUCTIVE TESTING 
Materials Science Division coal technology fifth quarterly report, 
October-December 1975 (Gasification plant materials), 
1:18416 (ANL-76-22) 
VALVES/STANDARDS 
Nuclear facilities, valves: materials, manufacture, testing, 
1:20323 (SAND-76-6017) 
VAN ALLEN BELTS 
See RADIATION BELTS 
VAN DE GRAAFF ACCELERATORS/MODIFICATIONS 
Performance of the upgraded CRNL MP tandem accelerator, 
1:20549 (AECL-5503) 
VAN DE GRAAFF ACCELERATORS/PERFORMANCE 
Performance of the upgraded CRNL MP tandem accelerator, 
1:20549 (AECL-5503) 
VAN DE GRAAFF ACCELERATORS/TARGETS 
Tailoring of targets for a tandem accelerator laboratory, 1:20620 
(AECL-5503) 


VANADIUM/NEUTRON SOURCES 


VANADIUM/NEUTRON SOURCES 
Controlled thermonuclear research. Progress report, July- 
December, 1975 (Materials testing; neutron damage 
di en cross sections up to 20 MeV), 1:22304 (HEDL- 
TME-76- 
VANADIUM/PHYSICAL RADIATION EFFECTS 
Correlation between blister skin thickness, the maximum in the 
damage-energy distribution, and the projected ranges of He* 
ions in metals: a comparison for Al, V, and Nb, 1:20043 
Defect clusters in neutron-irradiated vanadium containing 
oxygen, 1:20047 
Effect of helium on void swelling in vanadium (46-MeV Ni**; 5- 
MeV Ni**; 200-keV He*), 1:20017 (BNWL-SA-5601) 
Effects of helium on void swelling in vanadium, 1:20049 
VANADIUM/PROTON REACTIONS 
Spallation cross sections and the LAMPF medical radioisotope 
rogram (Six hundred to eight hundred MeV), 1:21747 
VANADIUM/SORPTIVE PROPERTIES 
Helium charging of metals by tritium decay, 1:22326 
VANADIUM 46/HALF-LIFE 
Superallowed Fermi 8 decay: lifetimes of “Cl, *K/sub m/, “Sc, 
and 1:21744 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
VANADIUM ALLOYS/COMPATIBILITY 
Prevention of galvanic corrosion and electrochemical behavior 
of selected structural material, 1:19999 (SAND-75-5901) 
VANADIUM ALLOYS/DIFFUSION 
Interdiffusion and intrinsic diffusion in binary vanadium-titanium 
solid solutions at 1350°C, 1:19908 
VANADIUM ALLOYS/FATIGUE 
Method for relating plastic flow properties to fatigue crack 
propagation including effects of stress ratio, 1:19928 (AD/A- 
006285) 
VANADIUM ALLOYS/FRACTURE PROPERTIES 
Method for relating plastic flow properties to fatigue crack 
propagation including effects of stress ratio, 1:19928 (AD/A- 
006285) 
Technique for studies of ductile fracture in metals containing 
voids or inclusions, 1:19951 
VANADIUM ALLOYS/MECHANICAL PROPERTIES 
Mechanical-thermal processing of a beta-titanium alloy, 1:19952 
VANADIUM ALLOYS/MICROSTRUCTURE 
Microstructural analyses of biomaterials (Co-Cr-Mo; Co-Cr-Ni- 
W; Ti-6Al-4V), 1:19924 
VANADIUM ALLOYS/PLASTICITY 
Method for relating plastic flow properties to fatigue crack 
a including effects of stress ratio, 1:19928 (AD/A- 
) 


VANADIUM ALLOYS/STRESS CORROSION 
Stress corrosion cracking susceptibility of 8 titanium alloy 38-6- 
44, 1:20013 
VANADIUM BASE ALLOYS/CRITICAL CURRENT 
Critical current of commercial V;Ga superconducting tapes in 
the temperature range from 4.2 K to T/sub c/. Comparison 
with Nb,Sn and possible use in magnets operated in excess of 
4.2 K, 1:19977 
VANADIUM BASE ALLOYS/ENTROPY 
Phonon properties of A-15 superconductors obtained from heat- 
capacity measurements, 1:19985 
VANADIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Critical properties of V;Ga multifilament wire, 1:20358 
VANADIUM CARBIDES/SYNTHESIS 
Nuclear fuel and process of preparation thereof (Patent), 
1:18702 
VANADIUM HYDRIDES/BOUND STATE 
Multiconfi ion studies of some low-lying bound states of 


VH, 1:21487 
VANADIUM HYDRIDES/FATIGUE 
Fatigue of vanadium-hydrogen alloys, 1:20071 (COO-3459-8) 
VANADIUM HYDRIDES/SPIN-LATTICE RELAXATION 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
VAPOR DEPOSITED COATINGS/MECHANICAL PROPERTIES 
I. New techniques for the synthesis of metals and alloys. II. The 
properties of rare earth metals and alloys. Final report, 1 Jul 
1971-30 Jun 1974, 1:19891 (AD-A-008403) 
VAPOR DEPOSITED COATINGS/MICROSTRUCTURE 
I. New techniques for the synthesis of metals and alloys. II. The 
properties of rare earth metals and alloys. Final report, 1 Jul 
1971-30 Jun 1974, 1:19891 (AD-A-008403) 
VAPORIZATION 
See EVAPORATION 
VARIABILITY (BIOLOGICAL) 
See BIOLOGICAL VARIABILITY 
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VASOPRESSIN/BIOLOGICAL EFFECTS 
Effects of local irradiation on the excretion of sodium and water 
by the canine kidney (X Radiation), 1:21259 
VECTOR MESONS 
(Mesons with spin-one.) 
VECTOR MESONS/DECAY 
Weak decay modes of charmed mesons, 1:21660 
VEGETABLES 
(Edible parts of plants only.) 
See also BEETS 
BRASSICA 
SOYBEANS 
VEGETABLES/CHEMICAL ANALYSIS 

Determination of polycyclic aromatic hydrocarbons in foods. 3. 

3,4-Benzopyrene in vegetables, 1:20183 (ORNL-tr-4125) 
VEGETABLES/SOLAR DRYING 

Research on the application of solar energy to the food drying 
industry. Quarterly progress report No. 1, 1 Jan-31 Mar 75, 
1:18937 (PB-242160) 

VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/PROPULSION 

Survey of advanced propulsion systems for surface vehicles. 

Final report, Oct 1973-Dec 1974, 1:19803 (AD-A-011848) 
VENOMS/RADIOSENSITIVITY EFFECTS 

Effect of apilite on the radiosensitivity of mice, 1:21256 (ERDA- 

tr-99) 
VERMONT/ELECTRIC POWER 

Vermont Electric Utility Load Management Program. First year 
report (Includes observations from France and Germany fact- 
finding trip), 1:19603 (NSF-RA-N-75-065) 

VERTICAL AXIS TURBINES 
Horizontal multidirectional turbine windmill (Patent), 1:19011 
VERTICAL AXIS TURBINES/TURBINE BLADES 
Wind power plant (Patent), 1:19009 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VETCH 
See VICIA 
VICIA/RESPIRATION 

Respiration of cotyledons after gamma irradiation of seeds at 

doses stimulating development, 1:21224 (ERDA-tr-99) 
VINYL MONOMERS/CHEMICAL RADIATION EFFECTS 

Fundamental investigations in polymer chemistry. Final report, 8 
Apr 1969-30 Apr 1975 (Dose rates to 250 rads/sec), 1:20259 
(AD-A-013547) 

Radiation crosslinked block copolymer blends with improved 
impact resistance (Patent, non-elastomeric monovinylidene 
aromatic polymer and an elastomeric copolymer of conjugated 
diene and monovinylidene aromatic monomer), 1:20270 

VIRGINIA/HOT SPRINGS 
Preliminary geological and geophysical study of the origin of Hot 
Springs in northwestern Virginia (Abstract), 1:18964 
VISIBLE RADIATION/FOCUSING 
Self-focusing: experimental, 1:21864 
VISIBLE RADIATION/WAVE PROPAGATION 

Integrodifference methods with applications to diffusion and 

optical propagation, 1:21863 (UCRL-51972) 
VITALLIUM/TENSILE PROPERTIES 
Transmission electron microscopy study of the mechanisms of 
strengthening in heat-treated Co-Cr-Mo-C alloys, 1:19953 
VITAMIN C 
See ASCORBIC ACID 
VITAMIN D 
See also CHOLECALCIFEROL 
ERGOCALCIFEROL 
VITAMIN D/BIOLOGICAL EFFECTS 
Calcium absorption and calcium binding protein synthesis in the 
chick: evidence for a 1,25-dihydroxycholecalciferol-like factor 
in solanum malacoxylon, 1:21141 
Involvement of cyclic AMP in the vitamin D mediated intestinal 
calcium absorptive mechanism, 1:21140 
Mechanisms of calcium transport in small intestine. Overall 
review of the contract, September 1, 1972-March 1, 1976, 
1:21135 (COO-1668-81) 
VITAMIN D-2 

See ERGOCALCIFEROL 
VITAMIN D-3 

See CHOLECALCIFEROL 
VOCABULARY (CONTROLLED) 

See STANDARDIZED TERMINOLOGY 
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VOLCANOES/BIOLOGICAL EFFECTS 
Temperatures, steam emission and moss cover in thermal areas 
of Surtsey, 1:20968 (COO-3531-17) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VRAIN REACTOR/REACTOR OPERATION 
Semiannual Operations Report, July-December, 1975, 1:19181 
(DOCKET-50267-436) 
VRAIN REACTOR/REACTOR START-UP 
Fort St. Vrain HTGR construction, testing and startup, 1:19111 
(CONF-741070-) 


W. B. MC GUIRE-1 REACTOR 
See MC GUIRE-1 REACTOR 

W. B. MC GUIRE-2 REACTOR 
See MC GUIRE-2 REACTOR 

WARFARE/NUCLEAR WEAPONS 

RISK II: NREC vulnerability analysis computation system. 
Technical report (final), 1:20839 (PB-238731) 

WASHINGTON/FALLOUT DEPOSITS 

Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, *'Pu, Tc, and pollutants from fossil fuel facilities 
in surface air in Washington State), 1:20881 (BNWL- 
2000(Pt.3)) 

WASHINGTON/METEOROLOGY 

Comments on diffusive deposition at small Fourier numbers 
(Role of clouds and precipitation), 1:20858 (BNWL- 
2000(Pt.3)) 

Simple development of covariant differentiation (Meteorological 
factors affecting plume diffusion in Oregon and Washington), 
1:20856 (BNWL-2000(Pt.3)) 

WASHINGTON/URANIUM DEPOSITS 

Uranium favorability of tertjary sedimentary rocks of the lower 
Spokane River Valley and of northern Spokane County, 
Washington (Measurement and sampling of surface sections, 
collection of samples from isolated outcrops, chemical and 
mineralogical analyses of samples, and examination of 
available water well lithologic logs), 1:18676 (GJBX-1(76)) 

Uranium favorability of tertiary sedimentary rocks of the 
western Okanogan highlands and of the upper Columbia River 
valley, Washington (Measurement and sampling of surface 
sections, collection of samples from isolated outcrops, and 
chemical and mineralogical analyses of samples; no known 
uranium deposits), 1:18677 (GJBX-2(76)) 

WASHINGTON/WATER RESOURCES 

Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 

WASTE DISPOSAL 
See also NONRADIOACTIVE WASTE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
WASTE DISPOSAL/ENVIRONMENTAL EFFECTS 

Investigation of a plant and fish kill downstream from BNL 

sewage treatment outfall, 1:21027 (ERDA-92(Vol.2)) 
WASTE DISPOSAL/REGULATIONS 

Experience with the NPDES program at the Chicago Operations 
Office (National Pollutant Discharge Elimination System), 
1:19467 (ERDA-92(Vol.1)) 

Implications for ERDA of pending environmental protection 
litigation and recently enacted regulations and guidelines, 
1:19541 (ERDA-92(Vol.1)) 

Some thoughts on NPDES (National Pollutant Discharge 
Elimination System), 1:19468 (ERDA-92(Vol.1)) 

WASTE DISPOSAL/REGULATORY GUIDES 

NPDES enforcement, compliance and experience, 1:19465 
(ERDA-92(Vol.1)) 

NPDES enforcement, compliance and experience (National 
Pollutant Discharge Elimination System), 1:19466 (ERDA- 
92(Vol.1)) 

WASTE DISPOSAL/RESEARCH PROGRAMS 

Sandia laboratories environment and safety program, 1:19470 
(ERDA-92(Vol.1)) 

WASTE HEAT/HEAT RECOVERY 

Energy recovery system (Patent), 1:19790 

WASTE HEAT/USES 

Energy industrial center study. Final report, Jun 1974-Jun 1975, 
1:19512 (PB-243823) 

Evaporative concentration of waste sludges with incinerator 
exhaust gases (Patent), 1:20546 


WATER/ION DOSIMETRY 


WASTE HEAT/WASTE MANAGEMENT 
Waste characterization studies for raceway production of catfish, 
1:21059 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE MANAGEMENT/ECONOMICS 
Recycling in the waste management program of the West 
German government, 1:19797 (CONF-7505106-3) 
WASTE MANAGEMENT/ENVIRONMENTAL EFFECTS 
Recycling in the waste management program of the West 
German government, 1:19797 (CONF-7505106-3) 
WASTE PROCESSING 
See also ANAEROBIC DIGESTION 
MATERIALS RECOVERY 
RADIOACTIVE WASTE PROCESSING 
er, trends in the United States: a review, 1:19477 (BM- 
-8711) 
WASTE PROCESSING PLANTS/DESIGN 
St. Louis refuse processing plant: equipment, facility and 
environmental evaluations. Final report, Sep 1974-Jan 1975, 
1:20543 (PB-243634/3ST) 
WASTE PROCESSING PLANTS/MATHEMATICAL MODELS 
Fuel gas production from solid waste. Final report, June 28, 
1973-December 31, 1974. Dynatech report No. 1258, 1:18851 
(NSF-RA-N-74-268 ) 
WASTE PROCESSING PLANTS/PILOT PLANTS 
Fuel gas production from solid waste. Final report, 28 Jun 1973- 
31 Dec 1974, 1:18854 (PB-245083) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER/DIGESTION 
Solar energy fixation and conversion with algal bacterial systems. 
Semiannual progress report, | Jul-30 Sep 1974, 1:18911 (PB- 
242362) 
WASTE WATER/WATER TREATMENT 
Waste water management at the Pinellas Plant, 1:21026 (ERDA- 
92(Vol.2)) 
WATER 
See also DRINKING WATER 
FEEDWATER 
FRESH WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/ACTIVATION ANALYSIS 
Application of radiochemical methods to the study of mercury in 
the ecosystems of bodies of water (Use of activation analysis 
and tracer techniques), 1:20163 (ORNL-tr-4093) 
WATER/BIOLOGICAL EFFECTS 
Temperatures, steam emission and moss cover in thermal areas 
of Surtsey, 1:20968 (COO-3531-17) 
WATER/CHARGED-PARTICLE TRANSPORT 
Energy-dependent pion mean free path length for star formation, 
1:21733 
WATER/CHEMICAL ANALYSIS 
Content effect of water in N, N-dimethylformamide on the 
recrystallization of HNS. Period covered: October-December 
1975, 1:20830 (MHSMP-76-SP) 
WATER/CORROSIVE EFFECTS 
Corrosion resistance of Alloy 600 and Alloy 800 in chloride- 
containing high-pressure water. Paper No. 114 (20 ppM 
chloride, 295°C, 107 Pa), 1:19991 (CONF-750401-22) 
New experience with neutral transport, 1:20002 (BNWL-tr-164) 
Quarterly progress report on the heavy-section steel technology 
program for October-December 1975, 1:19933 
(ORNL/NUREG/TM-3) 
WATER/DAILY VARIATIONS 
Some sensitivity analyses of an hourly soil-plant water relations 
model, 1:20974 (ORNL/TM-5343) 
WATER/ELECTROLYSIS 
Effect of temperature on electrode kinetic parameters for 
hydrogen and oxygen evolution reactions on nickel electrodes 
in alkaline solutions, 1:18837 
WATER/EQUILIBRIUM 
Equilibrium considerations in the methane synthesis system 
(Thermodynamic equilibria for CO, CO,, H,O, H;, and CH,), 
1:18866 
WATER/EXCRETION 
Effects of local irradiation on the excretion of sodium and water 
by the canine kidney (X Radiation), 1:21259 
WATER/HYDRODYNAMICS 
Port collection and separation facilities for oily wastes. Volume 
VI. Impact of offshore terminals on oe! ports. Report 
for 1 Sep 1973-31 Jan 1975, 1:18645 (COM-75-10765) 


WATER/ION DOSIMETRY 


WATER/ION DOSIMETRY 
Biomedical radiation transport calculations as an application of 
nuclear data, 1:21842 
WATER/MONITORING 
Environmental Sandia Laboratories 1975, 
1:21040 (SAND-76-02 
Environmental monitoring report, United States Energy 
Research and Development Administration, Paducah Gaseous 
Diffusion Plant: calendar year 1975, 1:20910 (Y-UB-S) 
WATER/NEUTRON FLUX 
neutron transport without !egendre expansions, 
855 


1:21 
WATER/NUCLEATE BOILING 
Effects of entrained particle spectra on bubble nucleation. 
Technical report, 1:20510 (PB-241986) 
WATER/PHOTOLYSIS 
Photochemical cleavage of water: a system for solar energy 
<a using monolayer-bound transition metal complexes, 
1:1884 
WATER/PION REACTIONS 
Energy-dependent pion mean free path length for star formation, 
1:21733 
WATER/POLLUTION 
Environmental monitoring report, Sandia Laboratories 1975, 
1:21040 (SAND-76-0209) 
WATER/RECOVERY 
Process for extracting water and energy from synthesis gas 
(Patent), 1:19795 
WATER/SENSITIVITY 
Some sensitivity analyses of an hourly soil-plant water relations 
model, 1:20974 (ORNL/TM-5343) 
WATER/VIRIAL EQUATION 
Calculation of the second virial coefficient for dipolar and 
quadrupolar polyatomic gases, 1:21526 (IS-T-703) 
WATER CHEMISTRY 
Sources of solids in injection waters, Wilmington field, 
California, 1:18605 (BM-RI-8031) 
WATER COOLED REACTORS 
See also ACPR REACTOR 
ATR REACTOR 
BWR TYPE REACTORS 
ETR REACTOR 
HFIR REACTOR 
HWLWR TYPE REACTORS 
ORR REACTOR 
PWR TYPE REACTORS 
SGHWR REACTOR 
TRIGA TYPE REACTORS 
WATER COOLED REACTORS/COMPUTER CODES 
Statistical analysis of an output of a large computer code as a 
function of the inputs, 1:22340 (BNWL-1986) 
WATER COOLED REACTORS/FUEL-CLADDING 
INTERACTIONS 
Investigations of the ternary ium-zi oxygen system, 
1:20069 (SAND-76-6027) 
WATER COOLED REACTORS/PLUTONIUM RECYCLE 
Experience of Belgonucleaire on plutonium recycle 
configurations in LWR’s, 1:19221 (IAEA-175) 
Nuclear core design and performance of KWU light water 
reactors with plutonium recycle, 1:19220 (IAEA-175) 
WATER COOLED REACTORS/PRESSURE VESSELS 
Effect of austenitic cladding on sound propagation, 1:19243 
(ORNL-tr-4140) 
WATER COOLED REACTORS/REACTOR MATERIALS 
Quarterly progress report on the heavy-section steel technology 
program for October-December 1975, 1:19933 
(ORNL/NUREG/TM-3) 
WATER MODERATED REACTORS 
See also ACPR REACTOR 
ATR REACTOR 
BWR TYPE REACTORS 
ETR REACTOR 
HFIR REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 
WATER MODERATED REACTORS/REACTOR LATTICE 
PARAMETERS 
Reactor physics measurements performed in critical assembl 
TCA at JAERI (PuO,-UO, lattices), 1:19222 (IAEA-175) 
WATER POLLUTION 
Contamination of water by synthetic polymer tubes, 1:21031 
WATER POLLUTION/DIFFUSION 
Port collection and separation facilities for oily wastes. — 
VI. Impact of offshore terminals on contiguous ports. Repo 
for 1 Sep 1973-31 Jan 1975, 1:18645 (COM M-75- 10765) 
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WATER POLLUTION/LEGAL ASPECTS 
EPA enforcement, December 1972 to November 1974: air, 
water, pesticides, 1:20905 (PB-244948) 
WATER POLLUTION/MATHEMATICAL MODELS 
Environmental transport modeling of pollutants in water and 
soil, 1:21023 (CONF-760512-1) 
WATER POLLUTION/RESEARCH PROGRAMS 
Balanced program plan: analysis for biomedical and 
environmental research. Volume 3. Coal extraction, 
processing, and combustion, 1:18591 (ERDA-116) 
WATER QUALITY 
Impact of alternative cooling technologies for steam-electric 
power plants on water quality, 1:19018 (ERDA-92(Vol.2)) 
WATER QUALITY/MEASURING INSTRUMENTS 
Instruments for water quality measurements, 1:21021 
WATER QUALITY/REGIONAL ANALYSIS 
Executive summary of critical water problems facing the eleven 
western states. Westwide study, 1:20972 (NP-20890(Summ. )) 
Westwide study report on critical water problems facing the 
eleven western states, 1:21013 (NP-20890) 
WATER RESERVOIRS/TEMPERATURE GRADIENTS 
Mathematical simulation of water temperature to determine the 
impact of raising an existing dam, 1:21051 
WATER RESOURCES/AVAILABILITY 
Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 
WATER RESOURCES/BIBLIOGRAPHIES 
Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 
WATER RESOURCES/POWER GENERATION 
Water use policies and power plant economics, 1:19615 (PB- 
239822) 
WATER RESOURCES/REGIONAL ANALYSIS 
Executive summary of critical water problems facing the eleven 
western states. Westwide study, 1:20972 (NP-20890(Summ. )) 
Westwide study report on critical water problems facing the 
eleven western states, 1:21013 (NP-20890) 
WATER VAPOR/COSMOCHEMISTRY 
Oh and H,O masers in the Monoceros-R2 molecular cloud, 
1:21390 (AD-A-011078) 
WATERSHEDS/MATHEMATICAL MODELS 
Estimating infiltration for erratic rainfall, 1:20978 
WAVE ENERGY CONVERTERS 
Review of the technology for wave power conversion, 1:18998 
Utilization of ocean energy for electrical energy generation, 
1:18997 (CONF-741070-) 
WAVE PACKETS/DISPERSION RELATIONS 
Wave packets in an absorptive and strongly dispersive medium. 
Research report, 1:22166 (PB-238960) 
WAVE POWER/RESEARCH PROGRAMS 
Energy resource alternatives competition. Progress report for the 
period February 1, 1975-December 31, 1975 (Space heating 
and cooling, hot water, and electricity for homes, farms, and 
light industry), 1:19629 (COO-2698-1) 
WAVEGUIDES/ELECTRON BEAMS 
On the limiting oscillation amplitude in waveguide with slow 
waves in the presence of electron beam, 1:21467 (KFTI-74- 
9 


19) 
WAVES (SHOCK) 
See SHOCK WAVES 
WEAK INTERACTIONS/CP INVARIANCE 
Conjecture on maximal violation of T invariance in dilepton 
production by neutrinos, 1:21659 
WEAK INTERACTIONS/MEETINGS 
NEUTRINO '75. IUPAP conference, Balatonfured, Hungary, 12- 
17 Juae 1975, 1:21600 (CONF-750636-P2) 
NEUTRINO '75. IUPAP conference, Balatonfured, Hungary, 12- 
17 June 1975, 1:21642 (CONF-750636-P1) 
WEAK INTERACTIONS/T INVARIANCE 
Conjecture on maximal violation of T invariance in dilepton 
production by neutrinos, 1:21659 
WEAK NEUTRAL CURRENTS/ELECTRON-POSITRON 
INTERACTIONS 
Summary of the weak interactions group, 1:21565 (LBL-4800) 
Weak asymmetries in e~e* annihilation, 1:21630 (CONF- 
750636-P1) 
Weak-electromagnetic interference effects in e*e~ yields hadrons 
(Space-time structure, polarization), 1:21658 (LBL-4800) 
WEAK NEUTRAL CURRENTS/NEUTRINO-NUCLEON 
INTERACTIONS 
Neutral current effects in neutrino interactions, 1:21550 
(CONF-740653-P1) 
WEAK NEUTRAL CURRENTS/NUCLEI 
Weak neutral currents in atomic physics, 1:21649 (CONF- 
750636-P1) 
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WEAR/MATHEMATICAL MODELS 
Materials Science Division second quarterly report for period 
ending March 15, 1975 (Gasification plant materials), 
1:18415 (ANL-75-XX-2) 
WEATHER/VARIATIONS 
Climate and weather: natural and anthropogenic perturbations 
(Natural and anthropogenic variations), 1:20860 (BNWL- 


2000( Pt.3)) 
WEIGHT/RADIOSENSITIVITY EFFECTS 
Relationship of strain, sex, and body weight to survival following 
sublethal whole-body x-irradiation (Mice), 1:21260 
WELDED JOINTS/ACOUSTIC EMISSION TESTING 
Acoustic emission weld monitoring (Two- and four-channel 
computerized monitoring systems), 1:20515 (HEDL-SA-611) 
WELDED JOINTS/BRITTLENESS 
Microstructural stability of post-treated weldments of type 316 
and 16%Cr-8%Ni-2%Mo austenitic stainless steel filler metals, 
1:19935 (TID-26995) 
WELDED JOINTS/CRACKS 
Delta ferrite in production austenitic stainless steel weldments, 
1:19898 (WCAP-8693) 
WELDING MACHINES/CONTROL EQUIPMENT 
Thermal centering of a fusion weld with a scanning radiation 
thermometer, 1:20309 (UCRL-52033) 
WELDING MACHINES/MODIFICATIONS 
Modifications resulting in significant increases in the beam usage 
time of a 60 keV electron beam welder, 1:20295 (MLM- 
2314) 
WELDING MACHINES/PERFORMANCE 
Modifications resulting in significant increases in the beam usage 
time of a 60 keV electron beam welder, 1:20295 (MLM- 
2314) 
WELDING MACHINES/POWER SUPPLIES 
Percussive arc welding power supply and in-process monitor 
drawings (Nov 1972) (Engineering Materials) (53 drawings), 
1:20316 (CAPE-2456) 
WELDS 
See WELDED JOINTS 
WELL CASINGS/BONDING 
Bond between concrete and casings as a function of cement 
quality and certain admixtures, 1:20122 (ORNL-tr-4094) 
WELL CASINGS/FASTENING 
Apparatus and method for cementing well liners (Patent), 
1:18617 
WELL LOGGING 
Method and apparatus for determining characteristics of 
subsurface earth formations (Patent; acoustic travel time, bulk 
density, resistivities, spontaneous potential, porosity, and 
natural y count), 1:20823 
WELL STIMULATION/ELECTRIC CURRENTS 
Oil recovery by combination steam stimulation and electrical 
heating (Patent), 1:18612 
WELL STIMULATION/GAS INJECTION 
Thermal injection process for recovery of heavy viscous 
petroleum (Patent), 1:18615 
WELL STIMULATION/HYDRAULIC FRACTURING 
Pressure responses from induced hydraulic fractures in adjacent 
wells within a petroleum reservoir: an experiment, 1:18616 
Quarterly report: the LLL massive hydraulic fracturing program 
for gas stimulation, February-March 1976, 1:18662 (UCRL- 
50036-76-1) 
WELL STIMULATION/IN-SITU COMBUSTION 
Process for recovering hydrocarbons from a subterranean 
reservoir by in situ combustion (Patent), 1:18606 
WELL STIMULATION/MICROEMULSION FLOODING 
Flooding with micellar dispersions containing petroleum 
sulfonates obtained by sulfonating whole or topped crude oil 
(Patent), 1:18614 
Laboratory study of heavy oil recovery using polymer and 
solvent, 1:18608 (SFERC/RI-76/1) 
Process for the secondary and tertiary recovery of petroleum 
(Patent), 1:18610 
WELL STIMULATION/STEAM INJECTION 
Oil recovery by combination steam stimulation and electrical 
heating (Patent), 1:18612 
Thermal injection process for recovery of heavy viscous 
petroleum (Patent), 1:18615 
WELL STIMULATION/WATERFLOODING 
Laboratory study of heavy oil recovery using polymer and 
solvent, 1:18608 (SFERC/RI-76/1) 

Method for oil recovery (Patent; injection of aqueous solution of 
sulfonated ethoxylated aliphatic hydrocarbon), 1:18613 
Process for the secondary and tertiary recovery of petroleum 

(Patent), 1:18610 
Sources of solids in injection waters, Wilmington field, 
California, 1:18605 (BM-RI-8031) 
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WELLS 
See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/DATA COMPILATION 
Hanford wells, 1:18776 (BNWL-1981) 
WENDELSTEIN-7 STELLARATOR/HIGH-FREQUENCY 
HEATING 
Wave propagation and rf plasma heating near and above the 
lower hybrid frequency in the W II A stellarator, 1:21922 
(CONF-750905-P 1) 
WENDELSTEIN-7 STELLARATOR/IMPURITIES 
Impurities in the ohmically heated plasma of the Wendelstein II 
B stellarator, 1:21914 (CONF-750905-P1) 
WEST VALLEY PROCESSING PLANT/LICENSING 
Safety Analysis Report, Supplement 21, 1:18704 (DOCKET- 
50201-178) 
WESTINGHOUSE STANDARD REACTOR 
(Prior to 1975, PWR/41 TYPE REACTORS was used.) 
WESTINGHOUSE STANDARD REACTOR/AUXILIARY 
WATER SYSTEMS 
Appendix C to RESAR-3S steam generator blowdown processing 
system, 1:19099 (WCAP-8664) 
WESTINGHOUSE STANDARD REACTOR/CONTAINMENT 
Appendix A to RESAR-3S combustible gas control in 
containment, 1:19097 (WCAP-8660) 
WESTINGHOUSE STANDARD REACTOR/CONTAINMENT 
SYSTEMS 
Appendix H to RESAR-3S containment functional design, 
1:19379 (WCAP-8669) 
WESTINGHOUSE STANDARD REACTOR/FUEL POOLS 
Appendix E to RESAR-3S spent fuel pool cooling and cleanup 
system, 1:19098 (WCAP-8662) 
WESTINGHOUSE STANDARD REACTOR/QUALITY 
ASSURANCE 
Quality assurance plan, Westinghouse Water Reactor Divisions, 
1:19096 (WCAP-8370(Rev.8)) 
WESTINGHOUSE STANDARD REACTOR/REACTOR 
PROTECTION SYSTEMS 
Seismic qualification of the rotary relay for use in the solid state 
protection system, 1:19378 (WCAP-8655) 
WESTINGHOUSE STANDARD REACTOR/STEAM 
GENERATORS 
Appendix C to RESAR-3S steam generator blowdown processing 
system, 1:19099 (WCAP-8664) 
WHEAT/BIOLOGICAL RADIATION EFFECTS 
Influence of the trace elements iron and manganese on the 
modification of radiobiological effects in wheat plants, 
1:21221 (ERDA-tr-99) 
WHITE DWARF STARS/X RADIATION 
Communication of A. G. W. Cameron (Pulsating x-rays from a 
white dwarf in a close binary system), 1:21356 
WILD ANIMALS/ECOLOGY 
Springs on the Nevada Test Site and their use by wildlife, 
1:21003 (NERC-LV-539-26) 
WILD ANIMALS/POPULATION DYNAMICS 
Energy budgets of animals: behavioral and ecological 
implications. Progress report, 1:21001 (COO-2270-3) 
WILD ANIMALS/RADIATION MONITORING 
Environmental surveillance at Hanford for CY-1975, 1:20943 
(BNWL-1979) 
WIND 
See also HURRICANES 
TORNADOES 
WIND/BIOLOGICAL EFFECTS 
Temperatures, steam emission and moss cover in thermal areas 
of Surtsey, 1:20968 (COO-3531-17) 
WIND/PROBABILITY 
Statistical analysis of extreme winds, 1:19000 (NBS-TN-868) 
WIND POWER/AVAILABILITY 
Application study of wind power technology to the city of Hart, 
Michigan, 1:19002 (COO-2603-1) 
Can solar energy provide all our energy needs, 1:19636 
Potential for wind generated power in Texas. Project N/T-8, 
final report, 1:19001 (NSF-RA-N-74-253) 
WIND POWER/BIBLIOGRAPHIES 
Wind power and wind mills. Bibliography series No. 58, 1:18999 
(NP-20897) 
WIND POWER/ECONOMICS 
Economics of solar and wind energy systems for large scale 
power generation, 1:18891 (CONF-741070-) 
WIND POWER/FEASIBILITY STUDIES 
Alternative energy sources for United States Air Force 
installations. Final report, Jul 1974-Jun 1975, 1:18913 (AD-A- 
014858) 
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Energy resource alternatives competition. Progress report for the 
period February 1, 1975-December 31, 1975 (Space heating 
and cooling, hot water, and electricity for homes, farms, and 
light industry), 1: 19629 (COO-2698-1) 

Preliminary results of the large experimental wind turbine phase 
of the National wind energy program, 1:19644 (N-75-32594) 

Solar energy research and utilization, 1:19632 (CONF-750733-) 

WIND POWER PLANTS/ECONOMICS 

Application study of wind power technology to the city of Hart, 
Michigan, 1:19002 (COO-2603-1) 

WIND POWER PLANTS/FEASIBILITY STUDIES 

Application study of wind power technology to the city of Hart, 
Michigan, 1:19902 (COO-2603-1) 

WIND POWER PLANTS/POWER GENERATION 

Wind-powered electric utility plants, 1:19013 

WIND TURBINES 
Wind powered rotating device (Patent), 1:19012 
Wind turbine with governor (Patent), 1:19010 
WIND TURBINES/BIBLIOGRAPHIES 

Wind power and wind mills. Bibliography series No. 58, 1:18999 
(NP-20897) 

WIND TURBINES/DESIGN 

Investigation of diffuser-augmented wind turbines. Progress 
— June 25, 1975-December 24, 1975, 1:19004 (COO- 

616-1) 

Plans and status of the NASA-Lewis Research Center wind 
energy project, 1:19005 (N-75-21795) 

Preliminary results of the large experimental wind turbine phase 
of the National wind energy program, 1:19644 (N-75-32594) 

WIND TURBINES/ELECTRIC GENERATORS 

Development of an electrical generator and electrolysis cell for a 
wind energy conversion system. Progress report, 1:19006 (PB- 
239272) 

Development of an electrical generator and electrolysis cell for a 
wind energy conversion system. Final report, 1 Jul 1973-1 Jul 
1975, 1:19008 (PB-243909) 

WIND TURBINES/ELECTROLYTIC CELLS 

Development of an electrical generator and electrolysis cell for a 
wind energy conversion system. Progress report, 1:19006 (PB- 
239272) 

Development of an electrical generator and electrolysis cell for a 
wind energy conversion system. Final report, 1 Jul 1973-1 Jul 
1975, 1:19008 (PB-243909) 

WIND TURBINES/PERFORMANCE TESTING 

Development of an electrical generator and electrolysis cell for a 
wind energy conversion system. report, 1:19006 (PB- 
239272) 

Development of an electrical generator and electrolysis cell for a 
wind energy conversion system. Final report, 1 Jul 1973-1 Jul 
1975, 1:19008 (PB-243909) 

Investigation of diffuser-augmented wind turbines. Progress 
report, June 25, 1975-December 24, 1975, 1:19004 (COO- 
2616-1) 

WIND TURBINES/RESEARCH PROGRAMS 

Development of an electrical generator and electrolysis cell for a 
wind energy conversion system. Final report, 1 Jul 1973-1 Jul 
1975, 1:19007 (PB-243909) 

Investigation of diffuser-augmented wind turbines. Progress 
—_. June 25, 1975-December 24, 1975, 1:19004 (COO- 

16-1) 

Plans and status of the NASA-Lewis Research Center wind 

energy project, 1:19005 (N-75-21795) 
WIND TURBINES/TURBINE BLADES 

Application of composite bearingless rotor concept to wind 
turbine rotor. Progress report, June 3, 1975-October 31, 1975, 
1:19003 (COO-2614-1) 

WINDOWS/DESIGN 
Heat exchanger windov: (Patent), 1:18951 
WINDOWS/HEAT TRANSFER 

Window as an energy factor. Insulating shutters: function, 

construction, economy, 1:18934 
WINDOWS/THERMAL INSULATION 

Window as an energy factor. Insulating shutters: function, 

construction, economy, 1:18934 
WINE 

See BEVERAGES 
WISCONSIN/ENERGY CONSUMPTION 

Model of environmental impact of Wisconsin electricity 
Energy systems and policy research report No. 6, 1: 19502 
(NSF-RA-N-74-214) 

WISCONSIN/PETROLEUM INDUSTRY 

Petroleum industry. Hearings before the Subcommittee on 
Antitrust and Monopoly of the Committee on the Judiciary, 
United States Senate, Ninety-Fourth Congress, First Session 
on S. 2387 and related Bills: S. 739, S. 745, S. 756, S. 1137, 
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and S. 1138, aa integration. Part 2. Appendix to 
hearings, 1:1959 
WISCONSIN/T. AXES. 

Petroleum industry. Hearings before the Subcommittee on 
Antitrust and Monopoly of the Committee on the Judiciary, 
United States Senate, Ninety-Fourth Congress, First Session 
on S. 2387 and related Bills: S. 739, S. 745, S. 756, S. 1137, 
and S. 1138, vertical integration. Part 2. Appendix to 
hearings, 1:19591 

WOLF-RAYET STARS/PHYSICAL PROPERTIES 

Nature of the Wolf-Rayet component of the binary system V444 

Cygni, 1:21367 
WOOD/COMPRESSION STRENGTH 

Energy-absorbing characteristics of California Redwood 

subjected to high strain, 1:20119 (SAND-76-0087) 
WOOD/EXPLOSIONS 

Fires and explosions in silo installations of the wood industry 

(Chips, sawdust, and shavings), 1:20545 (ORNL-tr-4102) 
WOOD/FIRE HAZARDS 

Fires and explosions in silo installations of the wood industry 

(Chips, sawdust, and shavings), 1:20545 (ORNL-tr-4102) 
WOOD WASTES/CARBONIZATION 

Process for producing solid industrial fuel (Patent), 1:18857 

WORKERS 

See PERSONNEL 
WORMS (ROUND) 

See NEMATODES 
WORMS (SEGMENTED) 

See ANNELIDS 
WWER TYPE REACTORS/REACTOR KINETICS 

Mathematical models and dynamic characteristics of the 
WWER-440 unit, 1:19091 (EGU-05120213) 

WYOMING/WATER RESOURCES 

Bibliography of selected reports and ongoing studies relating to 
water requirements for energy resource development (U.S. 
western states), 1:19480 


x 


2X DEVICES/CONTROL SYSTEMS 
EE develops computer control system to simplify operation of 
2XIIB neutral-beam injectors, 1:22008 (UCRL-50025-76-1) 
2X DEVICES/PLASMA DIAGNOSTICS 
EE contributes to controlled thermonuclear research, 1:22007 
(UCRL-50025-76-1) 
2X DEVICES/POWER SUPPLIES 
2XIIB flat-topping power supply enables quasi-steady-state 
t studies, 1:22246 (UCRL-50025-76-1) 
X RADIATION/BIOLOGICAL RADIATION EFFECTS 
Follow-up study of patients treated by x-ray epilation for Tinea 
capitis. Resurvey of post-treatment illness and mortality 
experience, 1:21233 
XENON/DIFFUSION 
Effect during diffusion annealing of a finite gas evolution rate on 
the distribution of a gas injected into a solid, 1:19970 
(BNWL-tr-172) 
XENON/SEPARATION PROCESSES 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindrical thermal diffusion column), 1:20234 
XENON 124/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
XENON 129/ISOTOPE SEPARATION 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindrical thermal diffusion column), 1:20234 
XENON 133/DOSE COMMITMENTS 
Fifty year dose commitment to various organs and tissues from 
inhalation of '*Xe, 1:21262 (CONF-760444-1) 
XENON 133/INHALATION 
Fifty year dose commitment to various organs and tissues from 
inhalation of '*Xe, 1:21262 (CONF-760444-1) 
XENON 136/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: July-December 1975, 1:20288 (MLM-2296) 
Separation of isotopes in the thermal diffusion column 
(Experimental test of Furry, Jones, Onsager theory of 
behavior of cylindrical thermal diffusion column), 1:20234 
XENON 138/ENERGY-LEVEL TRANSITIONS 
Decay of mass-separated '*I, 1:21764 
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XENON IONS/ION SOURCES 
Production of carbon and nitrogen nuclei and highly charged 
argon and xenon ions in an electron-beam ion source, 1:20614 
XENON IONS/RANGE 
Annealing behaviour of high-dose rare-gas implantations into 
silicon, 1:21845 
XENON ISOTOPES/ISOTOPE PRODUCTION 
Preparation of radioactive sources with the electromagnetic 
isotope separator, 1:20287 (ANCR-1255) 
XENON OSCILLATIONS 
(Effects of fission-product xenon levels on reactor operation.) 
Quasistatic control of xenon spatial oscillations (Iterative 
methods), 1:19227 
X-RAY DOSIMETRY/THERMOLUMINESCENT DOSEMETERS 
Recombination luminescence and dosimetry properties of LiF-Si 
and LiF-Mg,Eu crystals, 1:20723 


Thermol e of CaF, crystals below room temperature, 
1:20708 
hermolumi of BaF,:Dy, 1:20735 


X-RAY EQUIPMENT 
See also COLLIMATORS 
X-RAY SOURCES 
Medical x ray and gamma-ray protection for energies up to 10 
MeV: equipment design and use, 1:21230 (NCRP-33) 
X-RAY RADIOGRAPHY/DATA PROCESSING 
Photodensitometer measurements of images on radiographs, 
1:20519 (UCRL-52037) 
X-RAY RADIOGRAPHY/EQUIPMENT 
Radiography apparatus (Patent), 1:20522 
X-RAY RADIOGRAPHY/RADIATION PROTECTION 
Medical x ray and gamma-ray protection for energies up to 10 
MeV: equipment design and use, 1:21230 (NCRP-33) 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SOURCES 
See also COSMIC X-RAY SOURCES 
X-RAY SOURCES/SYNCHROTRON RADIATION 
X-ray experiments at the Stanford Synchrotron Radiation 
Project, 1:20650 
X-RAY SPECTROMETERS/DESIGN 
High resolution x- and gamma-ray coincidence spectrometry, 
1:20752 (BNWL-SA-5647) 
X-RAY SPECTROSCOPY 
SEM and XES in high beta-gamma radiation fields, 1:18697 
(DP-MS-75-109) 
X-RAY TRANSMISSION SCANNING 
See PHOTON TRANSMISSION SCANNING 
XYLENES/GAS CHROMATOGRAPHY 
Selective chromatographic separation of sulfur dioxide with 
organic reagents (Patent), 1:20188 


Y 


Y-12 PLANT/QUALITY ASSURANCE 
Quality assurance at an ERDA installation, 1:20314 (Y/NA-359) 
Y-12 PLANT/RADIOACTIVE WASTE PROCESSING 
Biological denitrification of high nitrate waste solutions, 1:18746 
(ERDA-92(Vol.2)) 
Y-12 PLANT/WASTE DISPOSAL 
Development of a low cost, low environmental impact process 
for disposal of nitrate wastes, 1:18791 (Y-DA-6347) 
Y*RESONANCES/PARTICLE PRODUCTION 
Search for exotic barton resonances in the final states of K~p 
and K~d interactions at 2.9 GeV/c (Cross section upper 
limits), 1:21577 (ORO-2504-238) 
YANG-MILLS THEORY/SCALAR FIELDS 
Is the Higgs-Kibble mechanism necessary for unified gauge 
theories, 1:21700 (CONF-740653-P1) 
YIELD (BIOLOGICAL) 
See PRODUCTIVITY 
YTTERBIUM/X-RAY FLUORESCENCE ANALYSIS 
XRF method for determination of common rare earth impurities 
in high purity yttrium oxide, 1:20174 (BARC-806) 
YTTERBIUM SULFIDES/TRANSITION TEMPERATURE 
Investigation into the effect of high pressure on superconducting 
ternary molybdenum chalcogenides (Cu Mo,;S,, Cu/sub 0.7/ 
Mo,Se,, ZnMo,S., Mo(Se/sub 1-x/S/sub x/), Mo3(Se/sub 1-x/ 
Te/sub x/),, YbMo,S,), 1:20125 
YTTRIUM/WORK FUNCTIONS 
Work function and adsorption properties of yttrium group rare 
earth metals, 1:19972 (AD/A-005979) 


ZINC 65/RADIATION MONITORING 


YTTRIUM 88/RADIATION MONITORING 
Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, *'Pu, *Tc, and pollutants from fossil fuel facilities 
in surface air in Washington State), 1:20881 (BNWL- 
2000( Pt.3)) 
YTTRIUM 89 TARGET/NEUTRON REACTIONS 
Production cross sections of some micro and millisecond isomers 
with 14.8 MeV neutrons, 1:21746 
YTTRIUM 90/BIOLOGICAL RADIATION EFFECTS 
Effect of inhaled yttrium-90 in fused clay particles on the 
pulmonary clearance of inhaled Staphylococcus aureus in 
mice, 1:21279 
YTTRIUM 90/INHALATION 
Effect of inhaled yttrium-90 in fused clay particles on the 
pulmonary clearance of inhaled Staphylococcus aureus in 
mice, 1:21279 
YTTRIUM 90/SCINTILLATION COUNTING 
New method for the determination of Sr-89, Sr-90, and Y-90 in 
aqueous solution with the aid of liquid scintillation counting, 
1:20175 (BNWL-tr-168) 
YTTRIUM ALLOYS/OXIDATION 
I. New techniques for the synthesis of metals and alloys. II. The 
properties of rare earth metals and alloys. Final report, | Jul 
1971-30 Jun 1974, 1:19891 (AD-A-008403) 
YTTRIUM COMPOUNDS/COLOR CENTERS 
Color centers in yttrium-aluminum and yttrium-erbium- 
aluminum garnet crystals, 1:20136 
YTTRIUM COMPOUNDS/CRYSTAL STRUCTURE 
Spectroscopic properties of rare earth borohydrides: Er( BH,);- 
3THF in pure and mixed crystals. Technical report No. 7, | 
Jan-1 Jun 1975, 1:20200 (AD-A-010856) 
YTTRIUM OXIDES/CHEMICAL ANALYSIS 
XRF method for determination of common rare earth impurities 
in high purity yttrium oxide, 1:20174 (BARC-806) 
YTTRIUM OXIDES/CHEMICAL VAPOR DEPOSITION 
I. New techniques for the synthesis of metals and alloys. II. The 
properties of rare earth metals and alloys. Final report, 1 Jul 
1971-30 Jun 1974, 1:19891 (AD-A-008403) 
YTTRIUM SULFIDES/DISSOCIATION ENERGY 
Mass spectrometric determination of dissociation energies of 
high-temperature molecules: ScS, YS, LaS, ZrS, UO, 1:20217 


Z*RESONANCES/PARTICLE PRODUCTION 
Search for exotic barton resonances in the final states of K~p 
and K~d interactions at 2.9 GeV/c (Cross section upper 
limits), 1:21577 (ORO-2504-238) 
ZEA MAYS 
See MAIZE 
ZEOLITES/FABRIC ATION 
Catalytic conversion of hydrocarbons by improved zeolite 
catalyst (Patent), 1:18618 


(12.7-GeV protron synchrotron at Argonne.) 
ZGS/ELECTROMAGNETS 
Graphic: time-sharing magnet design computer programs at 
Argonne (TRIM, MAGNET, and GFUN programs), 1:20610 
ZGS/POLARIZED BEAMS 
The ZGS program, 1:20570 
ZGS/SUPERCONDUCTING MAGNETS 
Field measurements and testing of Argonne Zero Gradient 
Synchrotron superconducting stretcher ring magnets, 1:20606 
ZINC/ABSORPTION SPECTROSCOPY 
Atomic absorption methods of analysis of oilfield brines: barium, 
calcium, copper, iron, lead, lithium, magnesium, manganese, 
potassium, sodium, strontium, and zinc, 1:18655 (BM-RI- 
7861) 
ZINC/REDUCTION 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
ZINC/REMOVAL 
Estimated toxicity of Ca-DTPA to the human fetus, 1:21134 
(COO-119-250) 
ZINC/SOLUBILITY 
Homopolyatomic ions of the post-transition elements: synthesis, 
structure, and bonding, 1:20218 
ZINC 65/RADIATION MONITORING 
Ozone, radionuclide and particulate correlations in air at 
Quillayute, Washington (Content of ozone and particulates, 
Pb, fallout, *'Pu, Tc, and pollutants from fossil fuel facilities 
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in surface air in Washington State), 1:20881 (BNWL- 
2000(Pt.3)) 
ZINC ALLOYS 
See also BRASS 
ZINC ALLOYS/DIFFUSION 
Diffusion in Cu-Ni-Zn and Fe-Ni-Al, 1:19960 (COO-1436-44) 
ZINC CHLORIDES/ELECTRICAL PROPERTIES 
Zinc chlorine molten salt cell, 1:19411 
ZINC FLUORIDES/ENERGY-LEVEL TRANSITIONS 
Observation and interpretation of x-ray absorption edges in iron 
compounds and proteins, 1:20187 
ZINC FLUORIDES/MAGNETISM 
Line shape of the magnetic excitations in substitutionally 
disordered antiferromagnets (Mn/sub 0.68/ Zn/sub 0.32/ F;), 


1:20130 
ZINC FLUORIDES/X-RAY SPECTRA 
Observation and interpretation of x-ray absorption edges in iron 
compounds and proteins, 1:20187 
ZINC HALIDE PROCESS/FLOWSHEETS 
Zinc halide hydrocracking process for distillate fuels from coal. 
Annual technical progress report for 1975, including the 
quarter ending January 31, 1976, 1:18486 (FE-1743-16) 
ZINC SELENIDES/ELECTRICAL PROPERTIES 
Reaction of semiconductors to ion implantation and electron 
bombardment. Final report, 1 Jul 1964-30 Jun 1974, 1:20141 
(AD/A-008737) 
ZINC SELENIDES/OPTICAL PROPERTIES 
Reaction of semiconductors to ion implantation and electron 
bombardment. Final report, 1 Jul 1964-30 Jun 1974, 1:20141 
(AD/A-008737) 
ZINC TELLURIDES/PHOTOVOLTAIC EFFECT 
Applied research on II-VI compound materials for 
heterojunction solar cells. Quarterly progress report, January 
1-March 31, 1975, 1:18904 (NSF/RANN/SE/GI- 
38445X/PR/75/1) 
ZINC-AIR BATTERIES/CATALYSTS 
Method of manufacturing fuel cell electrodes (Patent; silver 
oxide and activated carbon catalyst), 1:19762 
ZINC-AIR BATTERIES/CATHODES 
Charge-discharge cycling of DREO air electrodes (Sintered Ni 
surface containing Ag, Hg, and teflon), 1:19424 (AD-A- 
016721) 
Metal/air cells and air cathodes for use therein (Patent), 
1:19433 
Method of manufacturing fuel cell electrodes (Patent; silver 
oxide and activated carbon catalyst), 1:19762 
ZINC-AIR BATTERIES/ELECTRODES 
Zinc-air generators, 1:19420 
ZINC-AIR BATTERIES/REVIEWS 
Characteristics of metal-air systems (67 references; 10 different 
anodes described), 1:19406 
ZINC-AIR BATTERIES/USES 
Zinc-air generators, 1:19420 
ZINC-CHLORINE BATTERIES/FEASIBILITY STUDIES 
Zinc chlorine molten salt cell, 1:19411 
ZIRCALOY/DECONTAMINATION 
Chemical decontamination and melt densification (Chop-leach 
fuel hulls), 1:18738 (BNWL-SA-5696) 
ZIRCALOY/MELTING 
Chemical decontamination and melt densification (Chop-leach 
fuel hulls), 1:18738 (BNWL-SA-5696) 
ZIRCALOY 2/MECHANICAL PROPERTIES 
Light-Water-Reactor Safety Research Program: quarterly 
progress report, October-December 1975, 1:19334 (ANL-76- 


15) 
ZIRCALOY 4/CREEP 
Some high temperature mechanical properties of internally 
pressurized Zircaloy-4 tubing. LWBR development program, 
1:19161 (WAPD-TM-1243) 
ZIRCALOY 4/MECHANICAL PROPERTIES 
Light-Water-Reactor Safety Research Program: quarterly 
progress report, October-December 1975, 1:19334 (ANL-76- 


15) 
ZIRCALOY 4/STRESS CORROSION 
Effects of internal surface flaws, iodine concentration and 
temperature on the stress corrosion cracking behavior of 
Zircaloy-4 tubing (LWBR Development Program), 1:19162 
(WAPD-TM-1248) 
ZIRCALOY 4/WEAR 
Assessment of microstructural damage arising from the wear of 
Zircaloy-4 couples in air at room temperature, 1:19942 
ZIRCONATES/ELECTRIC CONDUCTIVITY 
Electrical conductivity in lithium ferrite and lead zirconate- 
titanate ceramics, 1:20076 (LBL-4930) 
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ZIRCONATES/ELECTRICAL PROPERTIES 
Electrical responses of ferroelectric ceramics to dynamic loads 
of uniaxial strain (PZT 65/35 (Nb-doped PbZro.¢sTig.3s03) ), 
1:20077 (SAND-76-5211) 
ZIRCONIUM/ION CHANNELING 
Channelling investigations of the interaction between solute 
atoms and — defects in metals (1-2 MeV 
He ions), 1:214 
ZIRCONIUM/ION COLLISIONS 
Trapping of hydrogen ions in zirconium for ion energies between 
0.3 and 6 keV (0.3 to 6 keV hydrogen ions), 1:21477 
ZIRCONIUM/NEUTRON REACTIONS 
Nonlinear analysis procedure for evaluation of resonance range 
capture cross sections, 1:21759 (WAPD-TM-1246) 
ZIRCONIUM/NEUTRON SOURCES 
Controlled thermonuclear research. Progress report, July- 
December, 1975 (Materials testing; neutron damage 
displacement cross sections up to 20 MeV), 1:22304 (HEDL- 


TME-76-7) 
ZIRCONIUM/PHYSICAL RADIATION EFFECTS 
Channelling investigations of the interaction between solute 
atoms and irradiation-produced defects in metals (1-2 MeV 
He ions), 1:21476 
ZIRCONIUM 94 TARGET/CARBON 13 REACTIONS 
Linear polarization measurements on gamma rays from '*Pd and 
16Pd, 1:21766 (COO-3274-20) 
ZIRCONIUM 96 TARGET/CARBON 13 REACTIONS 
Linear polarization measurements on gamma rays from 'Pd and 
16Pd, 1:21766 (COO-3274-20) 
ZIRCONIUM ALLOYS 
See also ALLOY-TZM 
MULBERRY 
ZIRCONIUM ALLOYS/MECHANICAL PROPERTIES 
Static and dynamic interpretation of titanium alloy 
photomicrograph features. Technical report, 15 Feb 1973-15 
Feb 1974 (Ti-6Al-2Sn-4Zr-6Mo), 1:19957 (AD/A-005358) 
ZIRCONIUM ALLOYS/PHASE TRANSFORMATIONS 
Phase transformations in aged beta III titanium alloy (11.5 
percent Mo, 6 percent Zr, 45 percent Sm, bal Ti), 1:19916 
ZIRCONIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Helium blistering of ceramic coatings on Hastelloy X and Nb-1% 


Zr, 1:20048 
ZIRCONIUM ALLOYS/STRESS CORROSION 
Stress corrosion cracking susceptibility of 8 titanium alloy 38-6- 
44, 1:20013 
ZIRCONIUM ALLOYS/SUPERCONDUCTIVITY 
Superconducting properties of diffusion Nb,Sn layers as related 
to the Zr content and to the cold work amount of the Nb base 
ribbons (Critical current), 1:19975 
ZIRCONIUM CARBIDES/PHYSICAL RADIATION EFFECTS 
Behavior of LASL-made graphite, ZrC, and ZrC-containing 
coated particles in irradiation tests HT-28 and HT-29, 1:20097 
(LA-6211) 
ZIRCONIUM CARBIDES/WORK FUNCTIONS 
Work function of the double carbide of titanium and zirconium 
in a vacuum of 10-* to 10-5 mm Hg as a function of the 
presence of N, and O,, 1:20080 
ZIRCONIUM OXIDES/CHEMICAL VAPOR DEPOSITION 
I. New techniques for the synthesis of metals and alloys. II. The 
properties of rare earth metals and alloys. Final report, | Jul 
1971-30 Jun 1974, 1:19891 (AD-A-008403) 
ZIRCONIUM OXIDES/CORROSION RESISTANCE 
Corrosion resistance of MHD generator materials to seed/slag 
mixtures (Simulated coal-fired MHD generator test facility), 
1:19668 (CONF-750601-P5) 
ZIRCONIUM OXIDES/PHASE STUDIES 
Investigations of the ternary uranium-zir 
1:20069 (SAND-76-6027) 
ZIRCONIUM OXIDES/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of ZrO,(g) (Gas and solid), 1:20082 
ZIRCONIUM SULFIDES/DISSOCIATION ENERGY 
Mass spectrometric determination of dissociation energies of 
high-temperature molecules: ScS, YS, LaS, ZrS, UO, 1:20217 
ZIRCONIUM SULFIDES/TRANSITION TEMPERATURE 
Investigation into the effect of high pressure on superconducting 
ternary molybdenum chalcogenides (Cu Mo;S,, Cu/sub 0.7/ 
Mo,Se,, ZnMo,;S,, Mo(Se/sub 1-x/S/sub x/), Mo 3(Se/sub 1-x/ 
Te/sub x/),, YbMo,S,), 1:20125 
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:22304 . NTIS, $4.50 
19992 . NTIS, $4.00 


722345 . NTIS (US Sales Only), 


13497 219355 Dep. NTIS, $3.50 $7.50 
13542 719140 Dep. NTIS, $4.00 
13726 718838 Dep. NTIS, $5.50 
13835 218705 Dep. NTIS, $4.50 

GA-LTR- 
6 


219447 See NP-21007 


:18706 Dep. NTIS, $3.50 
:18686 Dep. NTIS, $3.50 
:21228 Dep. NTIS, $3.50 
:18707 Dep. NTIS, $3.50 
:20096 Dep. NTIS, $4.00 


219354 See GA-A-12692A 
719114 See GA-A-12910A 
:19115 See GA-A-12985(Amend.1) 


219141 AT 
719142 AT 219214 See AAEC-LIB/Trans-566 
19254 NTIS (US Sales Only) 
19255 NTIS (US Sales Only) 
19259 NTIS (US Sales Only) 
19258 NTIS (US Sales Only) 
19257 NTIS (US Sales Only) 
19256 NTIS (US Sales Only) 
19260 NTIS (US Sales Only) 
219127 NTIS (US Sales Only) 
719129 NTIS (US Sales Only) 
719128 NTIS (US Sales Only) 
718699 NTIS (US Sales Only) 
719201 NTIS (US Sales Only) 
719202 NTIS (US Sales Only) 
719205 NTIS (US Sales Only) 
719204 NTIS (US Sales Only) 
719206 NTIS (US Sales Only) 
719203 NTIS (US Sales Only) 
719208 NTIS (US Sales Only) 
719207 NTIS (US Sales Only) 
719209 NTIS (US Sales Only) 
719210 NTIS (US Sales Only) 
719314 NTIS (US Sales Only) 
719211 NTIS (US Sales Only) 
719222 NTIS (US Sales Only) 
719221 NTIS (US Sales Only) 
719220 NTIS (US Sales Only) 
719093 NTIS (US Sales Only) 
719116 NTIS (US Sales Only) 
719126 NTIS (US Sales Only) 
:20027 NTIS (US Sales Only) 
:20028 NTIS (US Sales Only) 


:19513 See PB-244812 
1:18819 See GESP-7122 
1:20109 Dep. NTIS, $3.50 

:18819 Dep. NTIS, $11.75 

:18676 Dep. NTIS, $5.00 

:18677 Dep. NTIS, $11.00 

:18678 Dep. NTIS, $6.00 

:18681 Dep. NTIS, $3.50 

:18682 Dep. NTIS, $3.50 


718474 See AD-A-016456 
718621 See AD-A-016592 


1:18642 See AD-A-015883 


1:20751 See AD-A-011931 
1:21415 See AD-A-010439 


1:20786 See AD-A-016776 
1:20384 See AD/A-007139 
719303 . NTIS, $3.50 


:20515 . NTIS, $3.50 

719304 . NTIS, $4.00 IAEA-PL- 
719276 . NTIS, $3.50 632/1 
719143 . NTIS, $3.50 632/2 
219356 . NTIS, $3.50 632/3 
719909 . NTIS, $3.50 632/4 
219277 . NTIS, $3.50 632/5 
:22303 . NTIS, $4.00 632/6 
719144 . NTIS, $4.00 632/7 
719305 . NTIS, $3.50 632/8 
719306 . NTIS, $3.50 632/9 
719219 . NTIS, $3.50 632/10 
719253 . NTIS, $3.50 632/11 
719145 . NTIS, $3.50 632/12 
719307 . NTIS, $3.50 632/13 
. NTIS, $3.50 632/14 
. NTIS, $4.00 632/15 
. NTIS, $3.50 632/16 
. NTIS, $3.50 632/17 
. NTIS, $3.50 632/18 
. NTIS, $4.00 632/21 
. NTIS, $3.50 632/22 
. NTIS, $4.00 632/23 
. NTIS, $4.00 632/24 
- NTIS, $3.50 632/25 


219203 See IAEA-175 
718699 See IAEA-175 
719254 See IAEA-175 
719221 See IAEA-175 
:19210 See IAEA-175 
219255 See IAEA-175 
719209 See IAEA-175 
:19207 See IAEA-175 
719202 See IAEA-175 
:19260 See IAEA-175 
719256 See IAEA-175 
719126 See IAEA-175 
719116 See IAEA-175 
719206 See IAEA-175 
:19220 See IAEA-175 
219257 See IAEA-175 
719204 See IAEA-175 
719211 See IAEA-175 
219127 See IAEA-175 
219129 See IAEA-175 
219259 See IAEA-175 
219314 See IAEA-175 
219222 See IAEA-175 
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1(76) 
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9(76) 
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GJo- 
103(76) 
GRU- 
1PEA.75 
14GAHF.75 
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HAES- 
x 
11 
HDL-TM- 
15-6 
HDL-TR- 
1664 
HEDL-INT-JG- 
3-14-75 
HEDL-SA- 
611 
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968 
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978 
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3028 
INTEL-RT- 
6068-044 
IPPCZ- 
182 
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184 
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187 
189 
192 
193 
194 
196 
196 
196 
196 
196 
196 
196 
196 
196 
196 
196 
196 
196 
196 
196 
196 
196 
196 
196 
196 
196 


IS-M- 
61 
68 

IS-T- 
655(Rev.) 
701 


703 
711 


1:19151 
218545 


1:20184 
1:18756 


:20837 
721995 
:22193 
19278 
121996 
:22029 
:21997 
:20516 
:22329 
719993 
719634 
1:19069 


- 
1:20094 


1:22155 
1:22156 
1:22157 
1:22158 
1:21465 
1:22159 
1:22030 
1:22073 
1:22160 
1:21504 
1:21505 
1:22031 
1:22032 
1:22034 
1:22049 
1:22033 
1:22036 
1:22035 
1:22118 
1:22119 
1:22162 
1:22161 
1:22164 
1:22165 
1:22163 
1:21389 
1:21998 
1:22000 
1:22001 
1:21999 


1:19964 
1:18880 
1:20891 


1:19542 


1:22346 
1:20252 


1:19965 
1:21525 
1:21526 
1:21586 


Availability 


See IAEA-175 
See IAEA-175 


See IAEA-175 
See IAEA-175 
See IAEA-175 
See IAEA-175 


NTIS (US Sales Only) 
NTIS (US Sales Only) 


See LA-UR-76-828 


Dep. NTIS, $4.00 
Dep. NTIS, $4.00 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
See PB-243733 


Dep. NTIS, $3.50 
Dep. NTIS, $4.50 


INIS 

NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


See AD-A-013922/0ST 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Oniy) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


Dep. NTIS, $4.50 
Dep. NTIS, $4.00 
Dep. NTIS, $4.50 


Dep. NTIS, $5.00 


Dep. NTIS, $3.50 
Dep. NTIS, $4.00 


Dep. NTIS, $5.50 
Dep. NTIS, $7.50 
Dep. NTIS, $5.00 
Dep. NTIS, $6.00 


K/CSD/INF- 
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76-828 
76-995 
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LAMS- 
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LAMS-NUREG- 
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3549 
3720 
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1:19152 


1:19223 
1:22194 


1:21678 
1:21607 


1:19680 
1:22347 
1:20292 
1:20293 


1:19383 
1:18692 


1:20517 
1:19139 
1:20111 


1:21466 
1:21467 
1:22074 


1:22195 
1:20075 
1:18813 
1:20793 
1:21857 
1:20097 
1:19396 
1:20640 
1:21798 
1:19153 
1:22223 
1:18728 
1:22305 
1:20583 
1:22002 
1:21117 
1:20892 
1:22348 
1:18814 
1:21851 
1:19911 
1:20029 
1:20414 
1:20826 
1:21166 
1:21118 
1:21266 
1:22349 
1:18795 
1:21725 
1:20951 


1:19360 


1:20290 
1:21489 
1:21831 
1:20208 


1:21167 
1:22350 
1:19316 
1:18748 
1:20203 
1:22003 
1:19966 


1:19893 


1:19154 
1:19361 


1:19894 
1:20204 


Availability 


Dep. NTIS (US Sales Only), 
$4.50 


NTIS (US Sales Only) 
NTIS (US Sales Only) 


NTIS 

Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


Dep. NTIS, $3.50 
See EURFNR-1332 
NTIS (US Sales Only) 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


Dep. NTIS, $8.75 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $4.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $5.00 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $5.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.50 


Dep. NTIS, $6.50 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


Dep. NTIS, $3.50 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


Dep. NTIS, $4.50 
Dep. NTIS, $3.50 
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Availability 


. NTIS, $6.75 
. NTIS, $4.00 
. NTIS, $5.00 
. NTIS, $3.50 
. NTIS, $9.75 
. NTIS, $3.50 
. NTIS, $4.50 
. NTIS, $6.00 
. NTIS, $5.50 
. NTIS, $4.00 
. NTIS, $9.00 
. NTIS, $4.50 
. NTIS, $4.00 
. NTIS, $5.50 
. NTIS, $4.50 


. NTIS, $3.50 
. NTIS, $3.50 


. NTIS, $3.50 
. NTIS, $4.00 


. NTIS (US Sales Only), 


$6.00 

See AD-A-011371 
See AD-A-012499 
See AD-A-012698 
See AD-A-010442 


Document Control, Mitre 


Corp., Westgate Research 
Park, McLean, VA 22101 


Dep. NTIS, $4.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


See COM-75-10521 
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See AD-A-016256 
See PB-248057 
See PB-248053 
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See PB-248052 
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Availability 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


See COM-75-11026/2ST 


. NTIS, $4.00 
. NTIS, $4.00 
. NTIS, $5.45 
. NTIS, $4.00 
. NTIS, $4.00 
. NTIS, $4.50 
. NTIS, $4.00 
. NTIS, $4.00 
. NTIS, $4.00 


. NTIS, $5.00 


See AD-A-011847 
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See PB-243911 
See AD-A-015383 
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Availability 
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